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AGIR TiCARi TASIT DiZEL MOTORU SCR SiSTEMINiN SICAKLIK
MODELLEMESI

OZET

Diinyada niifus yogunlugunun artmasiyla birlikte, ulasim ve nakliye faaliyetlerindeki
artis egzoz gazlarmin artmasina neden olmaktadir. Bir¢ok iilkenin bu tiir egzoz
emisyonlarin1 azaltmayr amaglayan Kyoto Protokolii'nii imzalamasi sebebiyle,
ozellikle son yillarda diinyada bircok motor ve tasit iiretici firmasi egzoz
emisyonlarinin azaltilmasi i¢in ¢ahigmalar yapmaktadir. Bu sebeple, hava kirliligini
onlemek amaciyla motorlu araglara getirilen Euro emisyon standartlarina uygun yeni
motor, yeni egzoz sistemleri ve yeni yakitlarin kullanimi AB iilkelerinin ardindan
ilkemizde de zorunlu hale gelmistir. Tiirkiye, AB yonetmeliklerine uyum siirecinde
daha Once yiiriirlikkte olan emisyon standartlarim1 AB standartlarina gore yeniden
diizenlemistir.

Euro VI egzoz emisyonu standartlarimin Oniimiizdeki yillarda uygulanacaginin
bildirilmesiyle birlikte, agir ticari tasit {reticileri, egzoz emisyonlarini azaltic
calismalarina hiz vermislerdir. Bu yeni standartlardaki emisyon limitlerine
ulagabilmek icin motora cesitli eklemeler yapilmasi, farkli bilesimdeki yakitlarin
kullanilmas1 ve egzoz gazlarinin farkli doniisiimlere ugratilmasi yolunda ¢aligmalar
yapilmaktadir. Bu ¢aligmalardan en popiiler olan1 SCR (Selective Catalytic
Reduction) sistemi ¢alismalaridir. SCR sistemi, AdBlue adindaki sulu iire ¢ozeltisini
katalitik reaktore enjekte ederek, azotoksit emisyonlarimn havada bulunan zararsiz
azot gazina ve suya indirgenmesini saglamaktadir.

AdBlue sivisinin belirli bir sicaklik degerinin altinda donuyor olmas1 sistemin en
onemli sorunlarindan birisidir. Bu durumu engellemek icin, SCR sistemi elektriksel
olarak ve motordan gelen sicak su tesisati ile isitilmaktadir. Sistemin kontrolii ve
istenilen emisyon degerlerinin saglanabilmesi i¢in, sistem komponentlerinin yiizey
sicakliklarinin ve egzoz gazi sicakliklarimin bilinmesi sarttir. Bu sicaklik degerleri;
ortam sicakligi, ortam basinci, yakit giris ve ¢ikis sicakligi, yakit giris ve sicaklik
basinci, motor i¢indeki havanin sicakligi ve nem orani, motor suyu sicakligi, egzoz
kars1 basinci, motor yagi sicakligi gibi bircok parametreden etkilenmektedir. Dizel
motorlarda bulunan biitiin SCR komponentlerinin sicaklik sensorleriyle donatilmasi
cok pahali bir yontem oldugundan, sicaklik sensorleri sayisim1 minimumda tutmak
oncelikli amactir.

Bu tez caligmasinin 6ncelikli amaci, sicaklik sensorleri miktart optimize edilmis SCR
sisteminin ortalama sicaklik degerlerini yansitan modelin olusturulmasidir. Sistemin
sicaklik modellemesi, fiziksel sicaklik degerleri ve yapilan Olciimlere gore
yapilmaktadir. Modelleme i¢in, degisiklik degerlere gbre simulasyon yapilabilen
Matlab/Simulink programi kullanilmistir. Bu tez calismasinda ayrica, SCR sistemi ve
sistemin sicaklik modellemesinin yanisira, diger emisyon azaltici sistemler, dizel
motorlarin genel zellikleri ve emisyonlari, yeni egzoz emisyon standartlari, agir
ticari tagit tiretici firmalarin ¢alismalar1 gibi konulara da deginilmistir.
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SCR SYSTEM TEMPERATURE MODELLING OF A HEAVY DUTY
VEHICLE DIESEL ENGINE

SUMMARY

Air pollution is a major problem for public health in most cities of the developing
world. Researches and studies show that air pollution in developing countries is the
reason for lots of deaths and waste of billions of money as medical costs. These loses
cause poorer quality of life and decrease effectivity of society in all sectors.
Moreover, air pollution is a major environment related health threat to human beings
and a risk factor for both acute and chronic respiratory disease. Unfortunately, people
have to accept the smell of engine exhaust as a part of everyday life. Therefore,
exhaust emission legislations all over the world aim protecting air quality by setting
limits for chemicals released from vehicles, requiring newer engines to be less
polluting and restricting harmful gas level normally found in outdoor air.

Over the past ten years, hundreds of studies have been published in the literature
demonstrating effects of air pollution which causes serious illnesses like asthma,
chronic obstructive pulmonary disease, cardiovascular disease, diabetes, and lung
cancer. Lots of people all over the world suffer from these illnesses. Children and
elderly people who have weaker immune systems, are at special risk. During the past
decade, scientists have also confirmed the relationship between air pollution and
cardiovascular disease.

In theory, you should be able to burn a hydrocarbon fuel like petrol, diesel or gas
with air in an engine to produce just carbondioxide and water. The rest of the exhaust
would be the nitrogen that came in with the air. Unfortunately the fuels we burn
comprise hundreds of differently structured hydrocarbons that burn in different ways
and at different rates. This means that in practice the exhaust contains some that were
partially burned, some that reacted with others and some that reacted with the
nitrogen. If they once released into the air, exhaust emissions are breathed in and
transported in the bloodstream to all the body's major organs.

The harmless exhaust products are nitrogen, oxygen and water. Carbondioxide is a
nontoxic gas but contributes towards acidification of oceans and one of the most
important greenhouse gases. Governments around the world are pursuing policies to
reduce carbondioxide emissions to combat global warming. Carbonmonoxide results
from incomplete combustion of fuel. It reduces the ability of blood to carry oxygen
and can cause headaches, respiratory problems and death at high concentrations.
Nitrogenoxides are produced in any combustion process. Nitrogenoxide emissions
are oxidised in the atmosphere and contribute to acid rain. They also react with
hydrocarbons to produce photochemical oxidants, which can harm plants and
animals. Sulphurdioxide occurs naturally in the crude oil from which petrol and
diesel are refined. It forms acids on combustion leading to acid rain and engine
corrosion. It also contributes to the formation of ozone and of particulate matter.
Sulphur can also adversely affect the performance of catalytic converters and is now
removed from both petrol and diesel during the refining process. Hydrocarbons are
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emitted from vehicle exhausts as unburnt fuel and also through evaporation from the
fuel tank, from the nozzle when you fill up and also at stages through the fuel supply
chain. They react with nitrogenoxide in sunlight to produce photochemical oxidants
like ozone, which irritate the eyes and throat. Benzene occurs in small quantities in
petrol and diesel. Benzene is emitted from vehicle exhausts as unburnt fuel and also
through evaporation from the fuel system although modern fuel systems are sealed
and have carbon canisters to hold the vapours. Benzene is toxic and carcinogenic. It
has a suppressive effect on bone marrow and impairs the development of red blood
cells. Longterm exposure of benzene can cause leukaemia. Lead accumulates in body
systems and is known to interfere with the normal production of red blood cells. This
can lead to anaemia which can reduce the body's ability to circulate oxygen and vital
nutrients. After the introduction of unleaded petrol, lead can be eliminated as an
exhaust product. Particulate matter is partly burned fuel associated mainly with
diesel engines. Some of particulate matters are very small particles that can pass deep
into the lungs causing respiratory complaints. Modern diesel cars are fitted with
diesel particulate filters to stop these particles passing into the atmosphere.

Diesel fuel is widely used all over the world. It powers heavy duty vehicles like
trucks, buses, agricultural equipments and also backup generators. It is also used for
many other applications. Diesel engines have historically been more versatile and
cheaper to run than gasoline engines or other sources of power. Unfortunately, the
exhaust from these engines contains substances that can pose a risk to human health.
Diesel exhaust is produced when an engine burns diesel fuel. It is a complex mixture
of thousands of gases and fine particles. These include many known or suspected
cancercausing substances, such as benzene, arsenic and formaldehyde. It also
contains other harmful pollutants, including nitrogen oxides.

Exposure to diesel exhaust can have immediate health effects. Diesel exhaust can
damage organs like eyes, nose, throat and lungs and it can also cause coughs,
headaches, lightheadedness and nausea. In studies with human volunteers, diesel
exhaust particles made people with allergies more susceptible. Exposure to diesel
exhaust also causes inflammation in the lungs, which may aggravate chronic
respiratory symptoms and increase the frequency or intensity of asthma attacks.

Diesel engines are a major source of fine particle pollution. The elderly people with
emphysema, asthma, and chronic heart and lung disease are especially sensitive to
fine particle pollution. Additionaly, because children's lungs and respiratory systems
are still developing, they are also more susceptible than healthy adults to fine
particles. Exposure to fine particles is associated with increased frequency of
childhood illnesses and can also reduce lung function in children. Diesel engines also
produce nitrogenoxides. Nitrogenoxides can damage lung tissue, lower the body's
resistance to respiratory infection and worsen chronic lung diseases, such as asthma.
They also react with other pollutants in the atmosphere to form ozone.

European exhaust emission standards first came into force in 1970 and have been
tightened up progressively ever since. This means that vehicles are cleaner now then
they have ever been and are set to get cleaner still. According to European type
approval regulations, vehicles have to pass a collection of safety and environmental
tests to be sold in the European Union. Therefore Euro standards effect the
construction of the vehicles. Heavy duty vehicle emission standards were first
introduced in Europe in 1988. After these years, many countries have developed their
own regulations that are aligned in large part with the European standards.
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After the first standard in 1970, the next important change came with the
introduction of Euro 1 standard. This standard forced catalytic converter usage in
gasoline engines to reduce carbonmonoxide emissions. Euro 2 regulation reduced the
acceptable limit of carbonmonoxide emissions more. It also reduced hydrocarbons
and nitrogenoxides for both petrol and diesel vehicles. Euro 3 modified the test by
eliminating the fourty second engine warmup period before the beginning of the
emission sampling. It also reduced permitted carbonmonoxide emissions from
gasoline and diesel engines. Euro 4 and Euro 5 regulations concentrated more on
cleaning up emissions from diesel engines, especially reducing particulate matter and
nitrogenoxides. Some Euro 4 diesel engines were equipped with particulate filters,
but all diesel cars needed particulate filters to meet the requirements of Euro 5.

Euro VI emission standards were introduced by Regulation No 595/2009. It
published on 18 July 2009 in Europa and on 03 August 2011 in Turkey. The new
emission limits will become effective in 2014 for all registrations in Europe and in
2016 for all registrations in Turkey.

Euro VI regulation contains an emission standard of 0,01 g/kWh for particulate
matters and 0,4 g/kWh for nitrogenoxides. Compared to the Euro V emission
standards, this involves reductions of 67% for particulate matters and 80% for
nitrogenoxides. For European countries, the new requirements for particulate matters
and nitrogenoxides are the most important in view of European air quality norms.
The aim of Euro VI standards of the European Commission is a further reduction of
the emissions of vehicles with heavy duty diesel engines. The basic idea is to
improve air quality and limit the negative effects of air pollution on human health
and nature. Although air quality has improved over the past decade, there are still
significant air quality problems in European countries and in Turkey, especially in
urban areas and in densely populated regions.

Because new Euro VI regulation is applied at the European level, it will not create
trade barriers for European and Turkish manufacturers of vehicles with heavy duty
diesel engines. The regulation also states that Euro VI vehicles will eventually be
tested according to World Harmonized Transient Cycle (WHTC) and World
Harmonized Stationary Cycle (WHSC). In the future, these test cycles must be
applied worldwide. The main aim of these two cycles is to reduce the testing costs
for manufacturers and to implement worldwide emission requirements. Access to a
global market with harmonized norms could improve the competitiveness of
European and Turkish manufacturers. Euro VI requirements are also very similar to
the new American emission requirements for vehicles with heavy duty diesel
engines.

For decreasing exhaust emissions, better after treatment methods are required by
heavy duty vehicle manufacturers. Most popular after treatment method is SCR
system which means Selective Catalytic Reduction. SCR system injects AdBlue, a
mixture of urea and deionized water, into a catalytic reactor in which the urea
reduces nitrogenoxide emissions to nitrogen gas and water.

Most important problem with AdBlue is the fact that it freezes at low temperatures.
To prevent it from freezing, the components in the SCR system may be heated, both
electrically and with hot coolant water from the engine. Due to lack of temperature
sensors, it is difficult to define if the AdBlue in all system components are liquid or
solid. The problem in that point is installing more sensors is very expensive.
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In this study it is examined if it is possible to estimate the average temperature in
different points in SCR system with the use of available temperature sensors. The
estimation is done by using measurement datas to determine unknown parameters.
The work has been done in a model which is constructed in Matlab/Simulink. In
addition to SCR system temperature modelling, SCR system details, other emission
reducing systems, general characteristics and emissions of diesel engines, new
exhaust emission standards for heavy duty vehicles, studies of popular heavy duty
vehicle manufacturers can be found in this thesis work.
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1. GIRIS

Giiniimiizde teknolojinin ¢ok hizli ilerlemesi ve endiistriyellesmenin artmasi
sonucunda endiistriyel kaynakli kirleticiler ¢evre kirliligini de beraberinde
getirmistir. Bu kirleticiler cok cesitli olup bir ¢ok kaynaktan meydana gelerek
cevreyi kirletmekte ve dolayisiyla insan ve diger canlilarin sagligin1 olumsuz yonde

etkilemektedir.

Bu kirleticilerden insan yasamini en ¢ok etkileyen hava kirliligidir. Hava kirliligi,
insan saghigim direkt etkileyen ve en cok maruz kalinilan gevre kirliligi ¢esididir. Bu
kirlilik, endiistriyel kaynakli bir cok toksik kirletici igermektedir. Ozellikle yanma
islemleri sirasinda aciga cikan emisyonlar oldukca onemli toksik etki gostermektedir.
Yanmanin tam gerceklesmemesi sonucu insan sagligina zararh gazlar ve partikiil

maddeler aciga ¢ikmaktadir.

Hava kirliliginin olugsmasina neden olan baglica kaynaklardan biri giiniimiizde yaygin
olarak kullanilan motorlu tasitlardir. Motorlu tasitlarda egzoz emisyonlar: icerisinde
bulunan kirleticiler, motorlu tasit kullaniminin artmasi ile her gecen giin ¢evreyi daha

da kirletmekte ve insan sagligini olumsuz yonde etkilemektedir.

Benzin ve dizel motorlu tasitlarin egzoz gazlarinda bulunan zararli maddelerin,
ozellikle trafigin ¢cok yogunlagsmasiyla, cevreye ve insan sagligina verdigi ve verecegi
zararlar siirekli olarak artis gostermektedir. Kent merkezlerindeki karbonmonoksit
emisyonlarinin %70-90’1ndan, azotoksit emisyonlarinin %40-70’inden, hidrokarbon
emisyonlarinin %50’sinden ve sehir bazinda kursun emisyonlarimin %100’tinden

motorlu tasitlar sorumludur.

Fosil yakit yakan tesis ve diizenekler icinde, kullanilan yakitin icerdigi kimyasal
enerjiyi en diisiik verimle mekanik enerjiye doniistiiren aygit icten yanmali
motorlardir. Bunun sonucunda motorlu tasitlarda bol miktarda yanmamis petrol
buhari, egzoz gazlan ile birlikte atmosfere atilmaktadir. Dizel motorlardaki en
onemli egzoz kaynakli kirleticiler; yanmamis hidrokarbonlar, karbonmonoksitler,

azotoksitler ve partikiil maddelerdir.



Egzoz gazlarinin bilesikleri; hava yakit karigim orani, atesleme zamanlamasi, yanma
odasinin geometrisi, sikigtirma orani, motorun hizi ve yakitin cinsi gibi parametrelere
baghdir. Bu bilesikler; kursun ve bilesikleri, azotoksitler, karbonmonoksitler,
kiikiirdioksitler, karbondioksitler ve kati parcaciklar gibi kirleticilerdir. Ayrica
kirleticilerin 6zellikleri ve cevreye verdikleri zararlarinin boyutu, aracin kullanim

sekline gore de degisiklik gostermektedir.

Dizel motorlarinin yiiksek verimi, diisiik kullanim maliyetleri, yiiksek dayanim ve
giivenilirlikleri onlar1 agir ticari tasit pazarinda lider duruma getirmistir. Son
zamanlarda, ozellikle yakit fiyatlar1 yiiksekliginden dolayi, dizel motorlarinin hafif
ticari tagit pazarmdaki payr da giderek artmaktadir. Oniimiizdeki yillarda, benzin
fiyatlariin yiiksekliginden dolayi, 6zellikle Asya ve Avrupa’da dizel motorlu tasit
satiglarinin onemli Olclide artmasi beklenmektedir. Dizel motor pazarinin bu denli
hizl1 bir sekilde biiyiimesi, ¢evreyle ilgili olusabilecek sorunlarin dikkatli bir bicimde
incelenmesi ve degerlendirilmesini gerektirmektedir. Dizel motorlarinda yanma
sonucu olusan egzoz gazindaki kirleticilerin en Onemlileri; partikiil madde (PM),
azotoksit (NOy), hidrokarbon (HC) ve karbonmonoksit (CO) emisyonlaridir. Dizel
motorlu tasitlar, dizel motorlarin termal verimlerinin daha yiiksek olmasi sebebiyle,
benzin motorlu tasitlara gore daha az CO ve yanmamis HC aciga cikarirlar. Fakat
dizel motorlarda agiga ¢ikan PM ve NOy emisyonlari, benzin motorlu tasitlara gore

daha yiiksektir.

Emisyonlarin azaltilmas1 konusunda bashca uygulamalar; motor tasariminda
iyilestirmeler, yakit ©On islemleri, yanma isleminin daha iyi ayarlanip daha
basitlestirilmesi, yakit formiiliiniin modifikasyonu, alkoller ve esterler gibi fosil
olmayan alternatif yakit kullanimi ve yanma sonrasi i¢in gelistirilen sistemlerin
kullanimi seklinde belirtilebilir. Sadece motorlarda yapilacak diizenlemelerle PM ve
NOyx emisyonlar1 yasal diizenlemelerdeki degerlerine diisiiriilememektedir. Bu
sebeple, dizel egzoz emisyonlarinin diisiiriilebilmesi i¢in yanma sonrasinda
kullanilmak iizere sistemler gelistirilmektedir. Bunlar; egzoz gazi resirkiilasyon
sistemleri (EGR), dizel partikiil filtreleri (DPF), dizel oksidasyon katalizorleri
(DOC), secici katalitik indirgeme sistemleri (SCR) gibi cihazlardir. Giiniimiizde
motorlu tasit kullanimindaki artis biiyiik sehirlerde yasayan insanlar icin oldukga
Onemli bir sorun haline gelmistir. Kisacas1 motorlu tagitlar hayati kolaylastirmanin

yan1 sira, insan sagligina ve ¢evreye zarar vermektedirler.



1.1 Tezin Amaci

Giris kisminda bahsedilen, motorlu tasitlarin egzoz gazlarindan meydana gelen cevre
sorunlarindan dolayi, diinyada gelismis ve gelismekte olan bircok iilke, cesitli
standartlar olusturarak, egzoz emisyonlarina cesitli denetimler uygulamaktadirlar.
Motorlu tagitlara getirilen standartlardan dolayi, yeni motor, yeni egzoz sistemleri ve

yeni yakit kullanimlar1 zorunlu hale gelmistir.

Avrupa Parlamentosu’nun 18 Haziran 2009 tarihinde hazirlamis oldugu diizenlemeye
gore; agir ticari tasitlar, Euro 6 standardi i¢in gercek diinya kosullarini yansitan siiriis
cevrimlerini kabul etmelidirler. Bu yiizden bircok motor {iireticisi firma tarafindan,

yeni Euro 6 standartlarina uyum saglayabilmek icin ¢aligmalar yapilmaktadir.

Bu tez ¢alismasinda, agir ticari tasit lireticisi bir firma tarafindan iiretilen ve testleri
yapilan bir dizel motorunun, Euro 6 emisyon seviyelerini saglamasi amaciyla yapilan
sicaklik testleri ve bu testlerden yola ¢ikarak olusturulan SCR sistemi sicaklik modeli
incelenecektir. Ayni1 zamanda bu tez ¢aligmasinda, dizel motorlu agir ticari tagitlar
icin uygulamaya konacak olan Euro 6 emisyon standartlar1 ve ¢esitli motor {iretici

firmalarin yeni standartlar1 saglamak amaciyla yaptiklar1 ¢alismalar anlatilacaktir.






2. DIZEL MOTORLAR

2.1 Dizel Motorlarin Tarihi Ve Gelisim Siireci

1824 yilinda Fransiz miihendis Nicholas Leonard Sadi Carnot ilk defa dizel
motorunun ¢alisma prenisplerini ortaya koydu. Daha sonra sirasiyla; Herbert Akroyd
Stuart, Capitaine ve Rudolf Diesel tarafindan dizel motorun calisma prensepleriyle

ilgili aragtirmalar yapild1.

[k calismalar1 yapan Carnot, yanmanin atmosferik basing yerine yiiksek basinglarda
yapilmasim1  ve yakitin pistona sikistrma islemi sonunda gonderilmesini
onermektedir. Giiniimiizde kullanilan enjektorler bu temel ilkeyi baz alarak
caligmaktadir. Aym zamanda Carnot’a gore, c¢evrimin siirekliligi icin silindir
duvarlarinin  sogutulmasi gerekmektedir. Carnot’un egzoz gazlarimin 1silarindan
yararlanma diisiincesi ise, uzun yillar sonra gerceklesme firsati bulmustur. Carnot
1832 yilinda vefat etmistir. 1892 yilinda Rudolf Diesel havanin belirli bir oranda
sikigtirilmast sonucu olusan sicakligin, yakitin tutugma sicakligindan daha yiiksek

oldugu makinasinin agagidaki sekilde gosterilen 67207 numarali patentini almistir.
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Sekil 2.1 : Rudolf Diesel’in patenti.



Rudolf Diesel’in bu makinasinda yakit, hava sikistirildiktan sonra piston iist 6lii
noktaya yaklasirken piiskiirtiilmekte, yanmanin etkisi ile de genisleme yapilmasi
saglanmaktadir. Rudolf Diesel bu makinasinda, Carnot ¢evriminin verimine ulasma
diisiincesi ile makinasinda gerceklesen cevrimi iki sabit sicaklik (izoterm) ve iki sabit
151 (adyabat) egrisinden olusan Carnot cevrimine uygun olarak, adyabatik genisleme
ve sikisma amaci ile pistonlar1 olabildigince yalitmistir. Yiiksek sikistirma basinci ve
sogutulmayan pistonlar nedeni ile bu makina basarisiz olmustur. Bu makinada,
Almanya’da petrol bulunmamasi nedeniyle yakit olarak toz haline getirilmis komiir
kullanilmist1. Tk denemeden sonra 1895 yilinda Rudolf Diesel tarafindan galisir hale

getirilen dort zamanli dizel motorun 6zellikleri su sekildedir:
e Silindirler etrafinda dolasan su ile sogutuluyordu.

e Sikistirma sonunda basinci 35-40 atmosfere yiikseltilen hava icerisine yakat,
70 atmosfer basinctaki hava ile piliskiirtiiliiyor ve c¢ok iyi bir karisim

olusturarak silindirdeki 1s1 ile yamyordu.
¢ Bu motorda termik verim %24’e kadar yiikseltilmisti.
¢ Genlesme sonunda yanmig gazlar basingla disar1 atilmaktaydi.

Ardindan Rudolf Diesel’in Man firmasi ile yaptig1 igbirligi sonucunda, 1897 yilinda,
giiniimiizde kullanilan dizel motorlarin ilk 6rnegi iiretildi. Bugiine kadar bu motorlar
izerinde bir¢ok degisiklik yapilmasina karsin, Rudolf Diesel'in koydugu esaslar

degismediginden bu motorlara dizel motorlar1 ad1 verilmektedir.

Dizel motor, kuvvetle sikistirilmis hava icine piiskiirtillen yakitla calisan icten
yanmal1 bir motor tipidir. Bu motor teknikte biiyiik giiclere ihtiya¢ duyulmasi
sebebiyle icat edilmistir. Gelismesinde Alman sirketlerinin biiyiik katkilar1 olmustur.
Kara tagimaciliginda kullanilan ilk dizel motorlar 1922°den itibaren iiretilmeye
baslandi. Denizcilikte kullanilan dizel motorlarin yapimlari her ne kadar 1910°da
basladiysa da gercek anlamda kiiciik teknelerde kullanilabilen tipleri ancak 1929’dan
itibaren yapildi. Bu tarihlerden itibaren kara tagitlarinda ihtiya¢ duyulan 40-50 beygir
giiciindeki motorlar yapilmaya baslandi. Ikinci Diinya Savasi’nin baslarina kadar
dizel motorlari, demiryolu tasimaciliginda, traktorlerde, insaat makinalarinda,
gemilerde, sanayinin ¢esitli alanlarinda giic kaynagi olarak kullanildiysa da, ufak gii¢

gereken yerlerde tercih edilen motorlar yine benzin motorlartyda.



2.2 Dizel Motorlarin Calisma Prensibi

2.2.1 Emme zamani

Piston iist 6lii noktadan alt 6lii noktaya dogru hareket ederken emme supab1 agilir.
Pistonun alt 6lii noktaya dogru hareketiyle silindir igerisinde hacim biiylimesi
olacagindan piston lizerinde algak basing meydana gelmektedir. A¢ik hava basincinin
1 bar olmas1 nedeniyle, hava emme manifoldu ve emme supabi yolu ile silindire
dolar. Emme zamani sonunda silindir icindeki basing 0,7-0,9 bar, silindir icindeki
sicaklik ise 80-120 °C’dir. Piston alt 6lii noktaya indigi zaman emme supabi kapanir.
Dizel motorlarda emme zamaninda silindire sadece hava alimir. Boylece birinci

zaman yani emme zamani tamamlanir.

2.2.2 Sikistirma zamam

Piston alt 6lii noktadan iist 6lii noktaya dogru ilerlerken emme supabi1 kapanir ve
piston Oniinde kalan havayr sikistirmaya baslar. Piston Oniinde kalan havanin
sikistirilmas1 neticesinde, havanin basing ve sicakligi artar. Sikistirma zamani
sonunda silindir icerisindeki havanin basinci 30-45 bar’a, sicakligi ise 600-900 °C’ye

yiikselmis olacaktir.

2.2.3 Yanma ve genisleme zamani

Sikistirma sonunda piston iist 6lii noktaya yaklasirken basinci ve sicakligr artmig olan
havanin icine enjektdrden yakit piiskiirtiiliir ve boylelikle piiskiirtme sonucu yanma
prosesi baslar. Yanma sonucu agiga c¢ikan basing kuvveti pistonun iizerine etkiyerek,
pistonun hizla asagiya dogru itilmesine sebep olur. Yanma basladiginda silindir

icindeki basing 60-80 bar, sicaklik ise 2000 °C’dir.

2.2.4 Egzoz zamam

Yanma zamani sonunda piston alt Olii noktaya gelmistir. Yeni bir c¢evrime
baslayabilmek i¢in silindirdeki yanmis gazlarin disariya atilmasi gerekmektedir.
Egzoz supabi agilir ve pistonun alt 6lii noktadan iist 6li noktaya dogru hareket
etmesiyle yanmis gazlar egzoz supabindan disartya yani egzoz manifolduna
gonderilir. Egzoz zamaninin sonuna dogru basimg¢ 3-4 bar sicaklik 80-120 °C’dir.

Asagidaki sekilde motor zamanlarinin gériiniimii mevcuttur.



Sikistirma

Sekil 2.2 : Dizel motor ¢evrimi.

2.3 Dizel Motorlarin Avantajlar1 Ve Dezavantajlari

2.3.1 Avantajlar

Termal verimi yiiksektir. Dolayisiyla daha az yakit harcarlar ve benzinli
motorlara oranla daha ekonomiktir.

Daha dayanikhidirlar ve elektriksel bir ateslemeye ihtiyac duymazlar.
Dolayisiyla benzinli motorlara oranla daha az problemlidirler.

Genis hiz araliklarinda motor torku sabit kalir. Dolayisiyla dizel motorlar
daha uyumludurlar ve isletim kolayligina sahiptirler.

Dizel motorlar, yanma sistemleri geregi yiiksek giiclii ve biiyiik caph

motorlar olmaktadirlar.

2.3.2 Dezavantajlar

Yanma igleminin, difiizyon yanma seklinde olmas1 sebebiyle partikiil madde
olusumu daha fazla olmaktadir.

Yanma odasinda olusan maksimum basing benzinli motorlardakinin yaklasik
iki katidir. Dolayisiyla dizel motorlar daha sesli ve titresimlidirler.
Maksimum yanma basincinin ¢ok yiiksek olmasi nedeniyle dizel motorlar
yiiksek basinca dayanikli malzemelerden imal edilmistir. Beygir giicii basina
diisen agirlik benzinli motorlara gore daha fazladir. Dolayisiyla maliyeti daha
yiiksektir.

Yakit enjeksiyon sistemlerinin kusursuz olmasi gerekir. Dolayisiyla daha

karmagsik sistemlerle donatilmis olup dikkatli bakim ve servis gerektirir.



® Yiiksek sikistirma oramim saglamak i¢in tahrik kuvveti yiiksek olmahdir.

Dolayisiyla yiiksek calisma kapasitesine sahip mars motoru ve akii gereklidir.

2.4 Dizel Motorlarda Yanma

Dizel motorlarda yanma, sikistirma zaman1 sonuna dogru silindire emme zamaninda
alman havanin sicaklig1 yaklasik olarak 600-900 °C’ye yiikseltilmesiyle, sicakligi ve
basinc1 yiikselen havanin iizerine enjektor tarafindan yakitin basingli olarak
pliskiirtiilmesi sonucu gergeklesir. Dizel motorlarda yanma isleminin tam verimle
gerceklesebilmesi icin yakitin tamaminin yanmast gerekmektedir. Bunun igin de
yeterli miktarda oksijene, dolayisiyla da havaya ihtiya¢ duyulmaktadir. Yanma
odasinda yeterli miktarda hava bulunmadig: siirece, egzoz gazinda yanmamis yakit

buhar1 bulunur.

Yanma haznesindeki havanin tutusma islemini gerceklestirebilmesi icin yiiksek
sicakliklara ulagmasi, yani sikistirilmasi gereklidir. Bu da ancak yiiksek sikistirma
oranlarina ulasilmasi ile saglanilabilmektedir. Dizel motorlarda genellikle sikistirma
oranlart1 15 ve 23 arasindadir. Bu, havanin orjinal hacminin 15-23’de birine
kiiciiltiilmesi demektir. Icten yanmali dizel motorlarda yanma islemi dort safhada

gerceklesmektedir.

2.4.1 Tutusma gecikmesi

Dizel motorlarda sikistirma sonunda silindire piiskiirtiilen yakit hemen tutusmaz. ilk
pliskiirtme esnasinda yanma odasmin sicakligt 500 °C civarindadir. Tutusma
isleminin gerceklesmesi icin, yakitin oksijenle karigmasi ve sicaklifin yiikselmesi
gerekmektedir. Enjektoriin yakiti silindire piiskiirtmesinden ilk alev ¢ekirdeginin
meydana geldigi zamana kadar gecen siireye tutugma gecikmesi denir ve bu siire¢

yanma prosesinin ilk safhasidir.

Tutugsma gecikmesi fazinda, sprey halindeki yakit cok ince zerrecikler halinde
parcalanir. Bu zerrecikler buharlagir ve hava ile karigarak yanict karisim haline gelir.
Hava-yakit karigiminda, yanma Oncesi oksidasyonu olusumu gerceklesir. Dizel
motorlarin bir ¢ogunda, atesleme baslangici fazi siiresi, optimum degerlerden daha
uzun siirmektedir. Giiniimiizde bu siireyi kisaltmak ic¢in yogun bir sekilde

calisiimaktadir.



2.4.2 Alevin yayilmasi

Tutusma gecikmesi siiresi igerisinde silindire piiskiirtiilen yakit 1sinir, oksijenle
karisir ve buharlasir. Ateslemenin olusmasi ile yanma baslar ve ilk fazda olusan
hava-yakit karigimina yayilir. Boylelikle yanma kontrol edilemez bir hale gelir ve
yakitin tamami yanma islemine katilir. Bu siirecin sonunda basing ve sicaklik hizli

bir sekilde artig gosterir.

Basingtaki artis hiz1 ve biiyiikliigli, yanma odasinda mevcut olan yakit miktarina
baghdir. Dolayisi ile atesleme baslangici fazimin uzunlugu ve yakitin piiskiirtiilme
siiresi, bu hiz ve biiyiikliigii etkilemektedir. Atesleme basladiktan sonra ise basing
artis1 ve yakit damlaciklarinin oksijenle bulusabilme oram yanmayi kontrol eder. Bu
basing artis1 ve oksijenle bulusabilme orami daha cok motor dizayni tarafindan

belirlenir.

Kontrolsiiz ve hizli yanma, basincin aniden yiikselmesine ve dolayisiyla motorun
vuruntulu ve sert caligmasina sebep olur. Giiniimiizde vuruntuyu azaltmak amaciyla,
baslangicta piiskiirtiilen yakit miktarinin daha kontrol edilebilir bir hale gelmesi i¢in,

kademeli piiskiirtme yontemi kullamlmaktadir.

2.4.3 Kontrollii Yanma

Kontrolsiiz ve hizli yanmanin sonunda, silindir i¢indeki basing ve sicaklik
enjektorden piuskiirtiilen yakit1 dogrudan yakabilecek bir degere ulasir ve boylelikle
pliskiirtilmeye devam edilen yakit hicbir gecikme olmadan kontrollii bir sekilde
yanabilir. Devam eden piiskiirtme ve yanma islemi esnasinda yanma odas1 basinci
sabit kalir. Boylece yanma, yakitin piiskiirtiilme akig hiz1 ile kontrol edilebilmektedir.
Yakat piiskiirtiilmesi sona erdiginde, tiim yakit yanincaya kadar yanma prosesi belli

bir siire devam eder.

2.4.4 Gecikmis Yanma

Yakitin silindir igerisine piiskiirtiilme iglemi tamamlanmistir ve piston alt o6lii
noktaya inmektedir. Daha dnce piiskiirtiilmiis ve yanma iglemi gerceklesmemis yakat,
genisleme siiresince oksijen buldukca yanar ve buna gecikmis yanma denir. Eger bu
siire cok uzun siirerse, egzoz sicakligl artar ve yanma isleminde elde edilen verim

diismeye baglar.
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2.5 Dizel Motorlarda Emisyon Olusumu

Yakitin oksijenle birleserek biiyiik miktarda enerji agiga cikardigi kimyasal
reaksiyona yanma denir. Yanma icin gerekli oksijen genellikle hava yoluyla saglanir.
Dizel motor yakit1 olarak kullanilan motorin, C;7H34 bilesimi ile temsil edilir. Yanma
iriinleri, yakit ile havanin karigsarak tam yanmasi sonucunda olugsmaktadir. Tam
yanma sonucu olusan yanma iiriinleri; CO,, H,O ve N, dir. Eger yakit cevrim sonucu
tam olarak yanmamis ise bu bilesenlere ek olarak CO, HC, NOy ve PM gibi iiriinler
de olugmaktadir. Motorin-hava karisiminin yanma denklemi ve ortaya ¢ikan iiriinler

asagidaki denklemdeki gibidir.
Cy7Hzs 4 25,5(0, + 3,76N,) = PM + NO, + CO, + CO + CH, + H,0 + N, (2.1)

Dizel egzoz kompozisyonu biiyiikk Ol¢lide motor tipi ve kullanim sartlari, yakit
kalitesi, yaglama yagi ve emisyon kontrol sistemi kullanilip kullanilmadigina bagli
olarak degismektedir. Dizel emisyonlart biiyiik oranda gaz ve partikiil fazlari
arasinda dagilmis olan organik ve inorganik bilesiklerden olusmaktadir. Bunlar; CO,
CO,, NO, NO,, N,O, NH3, HC, ucucu organik bilesikler, su buhari, poliniikleer
aromatik hidrokarbonlar, karboksil bilesikleri, organik asitler, halojenli organik
bilesikler ve kiikiirtdioksitlerdir. Dizel motorlarda, benzin motorlarina gére PM ve
NOy emisyonlarinin daha yiiksek oranda, CO ve HC emisyonlarinin ise daha diisiik
oranda oldugu goriilmektedir. Ciinkii dizel motorlarda hava fazlalik katsayisi ve
sicakliklar benzinli motorlara gére daha yiiksektir. Dizel motor emisyonlar1 agsagidaki

sekilde gosterilmistir.

g

Nz =73,8%
| NOx Azot oksitler

| CO Karbonmonoksit
I HC Hidrokarbonlar
B Pm  Partikiil
B s0. Kiikiirt oksit

Zararh maddeler 0,2 %

Sekil 2.3 : Dizel motor emisyonlart.
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2.5.1 Karbonmonoksit olusumu

Yanma {iriinleri arasinda karbonmonoksit (CO) bulunmasinin ana nedeni oksijen ile
havanin bulusamamasidir. Bunun sebebi oksijen yetersizligi veya yanma odasinda
baz1 bolgelerin oksijence fakir kalmasi olabilir. Dizel motorlarinda genellikle fakir

karisim bulundugudan CO emisyonu, benzinli motorlara gore daha diisiik olmaktadir.

Genelde CO yanma verimliliginin gostergesidir ve molekiiler yapist asagidaki
sekilde gosterilmistir. Bir aracin egzozundaki CO miktar1 dogrudan hava-yakit
oramyla baglantilidir. Yiiksek CO, tam yanma icin ihtiya¢ duyulan miktarlardan daha
az O, temininden kaynaklanir. Yiiksek CO emisyonlarina sebep olabilecek nedenler;
diisiik rolanti hizi, karbiiratorlii araclarda samandira devresindeki ariza, kirli veya
tikali hava filtreleri, asir1 kirli veya bozulmus yag, ¢aligmayan valf sistemi, yakit

dagitim sisteminin diizensiz ¢calismasi ve katalitik konvertor arizasi olabilir.

@)

C — CO,
o)

C o = =cCo

Sekil 2.4 : Karbonoksit ¢esitleri [1].

Karbonmonoksit renksiz, kokusuz ve tadi olmayan bir gazdir. Karbon ve oksijenin
bu bilesimi, karbon iceren maddeler tamamen yanmadigt zaman olusur ve
solundugunda siddetli bir zehirdir. Solunup kan damarlarina ulastiginda, alyuvarlara
oksijen baglanmasimi Onler. Solunan hava igerisinde %]1,28 karbonmonoksit
yogunlugundan itibaren 1-2 dakika icerisinde bogularak oOliim gerceklesebilir.
Karbonmonoksit havadan daha agir oldugundan, ozellikle yere yakin seviyede
yogunlasir. Ayrica kapali otoparklarda da yiiksek konsantrasyonlar goriilebilir. Bu
tiir yilksek konsantrasyonlarda hayati tehlikeler ortaya cikar. Bu yerlerde ¢ogunlukla,
havadaki CO oranin1 6lgen 6zel sensorler vardir. Saglikli bireylerde, yiiksek doza
maruz kalinmas1 durumunda algilama ve gérme giiciinde azalmaya ve bazi1 dokularda
fonksiyon bozukluklarina neden olur. Karbonmonoksit emisyonlari, atmosferde

havanin oksijeni ile birleserek CO, olustururlar.
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2.5.2 Hidrokarbon olusumu

Hidrokarbonlar (HC) yakitin tam yanmamasi1 ve yakitin (yakit deposundan veya
dolum sirasinda) buharlagmasi neticesinde ortaya c¢ikar. Yiiksek hidrokarbon
Olciimleri genel olarak atesleme yetersizliginden veya tam yanma olmamasindan

otiirli, yanmamis yakitin egzozdan atilmasinin gostergesidir.

Hava-yakit karigiminin fakir olmast durumunda, yanma odasi sicakligi diisecegi i¢cin
tam yanma olmaz ve hidrokarbonlar artar. Karisimin zengin olmasi durumunda ise,
yeterli oksijen bulunamadigi icin yakitin tiimii yanamaz ve hidrokarbonlar artig
gosterir. HC emisyonu motor yiikii ve hizina dogrudan bagh degildir. Daha ¢ok
enjeksiyon sistemine ve yanma odast geometrisine baghdir. Yiiksek hidrokarbon
emisyonlarina sebep olabilecek nedenler; vakum sizintilari, yakit karisim
problemleri, bujiler nedeniyle tamamlanmamis yanma, uygunsuz atesleme avanslari,
hasar gormiis atesleme kablolari, motorda kompresyon diisiikliigi, ECU arizas1 ve
katalitik konvertor arizalar1 olabilir. Asagidaki sekilde bir tiir hidrokarbon molekiilii

gosterilmistir.

Sekil 2.5 : Hidrokarbon molekiilii [1].

Bazi hidrokarbon bilesimleri kanserojendir. Giines 1s181n1n etkisi altinda hidrokarbon
ve azotoksitler reaksiyona girerek ozon olusturur. Ozon atmosferin alt tabakalarinda
mukozalar1 tahris eden, bag donmesine ve bulantiya neden olan tehlikeli bir
maddedir. Dahasi, ozon 1995 yilindan beri kansere neden oldugu yolunda hakli
stiphelerin bulundugu maddeler arasinda sayilmaktadir. Ayrica havada yiiksek ozon
konsantrasyonlari, bitki ortiisiinde biiyiik hasarlara neden olabilir. Bilesimlerine bagli

olarak az ya da ¢ok uyusturucu etkileri de vardir.
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2.5.3 Azotoksit olusumu

Havanin igerisinde bulunan azotun, yanma sonrasi olusan ¢ok yiiksek sicakliklarda,
oksijen ile birlesmesi sonucu azotoksitler (NOy) meydana gelmektedir. Genelde
stokiyometrik orana yakin hava-yakit karigimlarinda yanma sirasinda azotoksitler
olusur. NOy olusumunu etkileyen parametreler; yanma odasi sicakligi, hava-yakit

karisim orami ve kimyasal reaksiyon hizlaridir.

Icten yanmali motorlarda yanma odasindaki sicakliklar belli bir degerin iizerine
ciktiginda, havanin igerisindeki azot ve oksijen kimyasal olarak birleserek azotoksit
denilen, insan sagligina ve ¢evreye zararl bir gaz haline doniisiir. Egzoz gazlarinin
daha sonra atmosfere atilmasi sonucu oksijenle temasinda, NO’nun bir kismi1 NO, ve
oteki NOxy cesitlerine doniisiir. Yiiksek NOy emisyonlarina sebep olabilecek nedenler;
bozuk EGR valfi, fakir karisim, yiiksek atesleme avansi, kayip veya hasarli soguk
hava kanali, yanma odasinda kurum bulunmasi ve bozuk katalitik konvertor olabilir.

Azotoksit molekiillerinin olusumu asagidaki sekilde gosterilmistir.

._//'("S !
s NO
Azot Oksijen N 205

Sekil 2.6 : Azotoksit olusumu [1].

Azotoksitler, kandaki hemoglobin ile birlesmektedir. Cigerdeki nemle birleserek
nitrik asit olustururlar. Olusan asit miktarinin konsantrasyonunun azligi nedeniyle
etkisi de az olmaktadir. Bu miktar fazla olursa mukozayi tahris eder ve kismi akciger
hasarlar1 olusur. Ayrica felg yapici etkileri vardir. Diisiik seviyeli konsantrasyonlara
uzun siire maruz kalinmasi durumunda, hiicresel diizeyde degisikliklere yol
acmaktadir. Astim gibi solunum hastaligi bulunan insanlarda, oksiiriik ve kesikli
nefes alma gibi solunum problemlerine neden olur. NO>’ye maruz kalan ¢ocuklarin
solunum sistemi semptomlarinda artig goriilmektedir. Bunun tek istisnasi, giilme gazi
adiyla da bilinen azotprotoksittir, ancak bu da bir tiir sera gazidir. Azotoksitler,
atmosferin yukar1 kismindaki koruyucu ozon tabakasina, aerosol ve fotokimyasal

duman olusumu ile zarar verir.
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2.5.4 Partikiil madde olusumu

Partikiil maddeler (PM), kati parcaciklar veya is olarak da taminirlar. Dizel
motorlarinda hem karigim hem de yakit cinsi partikiil maddelerin olusumuna sebep
olmaktadir. Ayrica, motor tipi ve kullanim sartlar1 ve yaglama yaglar1 da partikiil
madde olusumunu etkilemektedir. Oksijence fakir ortamda bulunan yakit
molekiillerinin 1s11 parcalanmast sonucunda, 6zellikle hidrojen molekiillerinin
kolayca oksitlenmesi ve karbon molekiillerinin ise oksitlenemeden ortamda
cogalmas1 durumunda partikiil maddeler olusur. Is, bu durumda olusan kat1 karbon
taneciklerdir. Is miktar, hava-yakit oranina gore degismektedir ve dolayisiyla

motorun giiciinii de sinirlayan bir faktordiir.

Dizel yakitin yanmasi esnasinda is olugmaktadir. Bu nedenle baslangicta olusan
karbonun biiyiik bir kismi1 tekrar yanar. Ancak giicii arttirmak i¢in yanma odasina
fazla miktarda yakit gonderildiginde, yeterli miktarda oksijen bulunmadig i¢in egzoz
gazlar1 icerisinde bir miktar is bulunur ve bu is, yanma odasinda yeterli sicaklik,
oksijen ve zaman bulunamaz ise partikiil madde olarak egzozdan disar1 atilmaktadir.
Dizel motorlar1 egzozundan atilan partikiiller, karbon ve hidrojen zincirinden
olusmaktadirlar. Asagidaki sekilde, biinyelerinde bulunan yanmamis hidrokarbonlar,
oksitlenmis hidrokarbonlar, poliniikleer aromatikler ve kiikiirtdioksit, azotoksit ve

stilfirik asit gibi inorganik bilesenler gosterilmistir.

Kl
YakitSOF  13%
7%

Karbon
41%

Yag SOF 7
25%

SOy
14%

Sekil 2.7 : Dizel partikiilleri [1].

Partikiiller; tanecik boyutlari, koyuluklari, kimyasal bilesimleri ve saglik etkileri
potansiyellerine gore genis c¢apta degisim gosterirler. Biiyiik partikiiller, insan
viicudunun dogal savunma mekanizmast tarafindan uzaklagtinlir. Daha kiiciik
partikiiller ise akcigerlerin derinliklerine niifuz ederek tahris ve tikayici etkilere
sebep olabilirler. Trafik kokenli partikiil maddeler, dizel motorlarda diisiik kiikiirtli
yakitin kullanilmasi ve yakit pompasinin dogru ayarlanmasi ile biiyiik Olciide

oOnlenebilir.
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3. EURO EGZOZ EMISYONLARI STANDARTLARI

3.1 Tiirkiye’de Euro 6 Standardina Gegis Siireci

Bilim, Sanayi ve Teknoloji Bakanligi tarafindan hazirlanan “Agir Hizmet
Aracglarindan Cikan Emisyonlar (EURO 6) Bakimindan ve Ara¢ Tamir ve Bakim
Bilgilerine Erisim Konusunda Motorlu Araglarin Tip Onayma Iliskin Yonetmelik
(AT-595/2009)” Resmi Gazete'de 03 Agustos 2011 tarihinde yaymlandi.
Yonetmelikteki gecici madde uyarinca, 1 Ocak 2013 tarihinden 1 Ocak 2016 tarihine
kadar Avrupa Birligi iyesi veya BM/AEK {iyesi iilkelerin onay kuruluslar tarafindan
yetkilendirilmis teknik servislerin diizenledigi Euro 6'dan onceki ve Tiirkiye'de

uygulanan emisyon seviyelerine ait raporlar kabul edilecektir.

Trafikteki araclarda kullanilmak iizere imal edilen degistirilebilir (yedek) motorlar
hari¢ olmak tizere, 1 Ocak 2016'dan itibaren yonetmelige ve uygulama tedbirlerine

uygun olmayan motorlar satilamayacak ve hizmete giremeyecektir.

Cevre ve insan sagligimin korunabilmesi i¢in, motorlu araglarda kullanilan dizel ve
benzinli motorlarin emisyon oranlar1 yonetmeliklere gore siirekli diistiriilmektedir.
Belirlenen emisyon degerlerine uymayan motorlara onay belgesi verilmemekte ve bu
araglar trafige ¢ikamamaktadir. Halen Tiirkiye'de agir hizmet araclarinda Euro 5
emisyon kriterlerine uygun motorlar kullanilmaktadir. AB iiyesi iilkeler, agir hizmet
araglarinda Euro 6 kriterlerine uygun motorlara, mevcut araglar i¢in 1 Ocak 2013,
tim araglar i¢in ise 1 Ocak 2014 tarihinden itibaren gececektir. Tiirkiye, AB
ilkelerinden 2 yil sonra, yani 1 Ocak 2016'da agir hizmet araglarinda Euro 6

standartlarina gecmis olacak.

Sozii edilen yonetmelikte, yolcu tagima amaciyla tasarlanmis ve imal edilmis,
“siiriicii koltuguna ilave olarak en fazla 8 kisilik oturma yeri olan motorlu araglar”
M1 kategorisinde, “siiriicli koltuguna ilave olarak sekizden fazla oturma yeri olan ve
azami kiitlesi 5 tonu agmayan motorlu araclar” M2 kategorisinde, “siiriicii koltuguna
ilave olarak sekizden fazla oturma yeri olan ve azami kiitlesi 5 tonu asan motorlu

araglar” ise M3 kategorisinde degerlendiriliyor.
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Yiik tasima amaciyla tasarlanmis ve imal edilmis, en az 4 tekerlekli motorlu araclar
N kategorisinde degerlendirilirken, “azami kiitlesi 3,5 tonu asmayan motorlu araglar”
N1 kategorisinde, “azami kiitlesi 3,5 tonu asan, 12 tonu asmayan motorlu araglar” N2
kategorisinde, “azami Kkiitlesi 12 tonu asan motorlu araclar” N3 kategorisinde

degerlendiriliyor.

Imalatgilarin  sorumluluklarinin  da belirlendigi yonetmelige gore, imalatgilar
yonetmelik ekinde belirtilen emisyon sinir degerlerine uyuldugunu garanti etmek
zorundadir. Imalatgilar, piyasaya arz edilen, tescil edilen veya hizmete konulan biitiin
yeni araglarin ve piyasaya arz edilen ya da hizmete konulan, yonetmelik uyarinca tip
onayr gerektiren biitiin yeni motorlar ile biitiin yeni degistirilebilir kirlilik kontrol
cihazlarinin, yonetmelige ve uygulama tedbirleri ile ilgili mevzuatina uygun olarak

tip onayl oldugunu gosterecektir.

Imalatcilar, imalatin uygunlugunun, kirlilik kontrol cihazlarinin dayamkliliginin ve
dolagimda uygunlugun dogrulanmasi i¢in tip onay1 islemlerinin izlendigini garanti
etmek zorundadir. Imalatg1 tarafindan alinan teknik tedbirler, egzoz emisyonlarint
normal kullanim sartlar1 altinda araclarin normal émrii boyunca bu yonetmelige ve
uygulama tedbirleri ile ilgili mevzuata gore etkin olarak sinirlanmasini saglayacak

sekilde olacaktir.

Imalatgilar, araglar1 ve motorlari emisyonlar: etkileyebilecek aksamlarin aracin veya
motorun normal kullanimda yonetmelige ve bu yonetmeligin uygulama mevzuatina
uyum saglamasini miimkiin kilacak sekilde tasarlanacagi, imal ve monte edilecegi
bicimde donatacaktir. Emisyon kontrol donanmmimin etkinligini azaltan iptal

stratejileri kullanilamayacaktir.

Yonetmelige gore, 1 Ocak 2015 tarihinden itibaren bu yonetmelige ve uygulama
mevzuatina uygun olmayan ilk defa tip onay1 alacak yeni tip araclara emisyonlar ile
ilgili gerekcelere dayanarak, AT tip onay1 veya ulusal tip onayr verilmeyecektir. Bu
tarihten sonra belgelerde s6z konusu araglarin ve motorlarin piyasada yer
almayacaginin agikc¢a belirtilmesi kaydiyla, iigiincii iilkelere ihracat icin tasarlanan
araglara ve motorlara Euro 6'dan dnceki emisyon asamalarina karsilik gelen tip onay1

teknik belgeleri verilebilecektir.

Yonetmelik uyarinca, 1 Ocak 2016 tarihinden itibaren emisyonlar ile ilgili

gerekcelere dayanarak, bu yonetmelige ve uygulama mevzuatina uygun olmayan tip
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onay1 belgeli araclarin uygunluk belgeleri, Motorlu Araglar ve Romorklar1 Tip Onay1
Yonetmeligi'nin 26. maddesine gore gecerli kabul edilmeyecek ve bu tiir araglarin
tescili yapilmayacak, satilmayacak ve hizmete giremeyecektir. Trafikteki araglarda
kullanilmak iizere imal edilen degistirilebilir yani yedek motorlar hari¢ olmak iizere,
ayni tarihten itibaren bu yonetmelige ve uygulama tedbirlerine uygun olmayan

motorlar satilamayacak ve hizmete giremeyecektir.

Yonetmeligin uygulanmasina yonelik alinacak tedbirler, yapilacak degisiklikler ve
ihtiyagc duyulan her tiirli diizenleme Birlesmis Milletler / Avrupa Ekonomik
Komisyonu (BM/AEK) Antlagsmas1 cergevesinde hazirlanan “Tekerlekli Araclar ile
Bu Araglara Takilan ve/veya Araglarda Kullamlan Aksam ve Parcalar ile Ilgili
Teknik Mevzuatin Uygulanmasina Dair Yonetmelik” ile olusturulan Motorlu Araglar
Teknik Komitesi (MARTEK) tarafindan goriisiilerek karara baglanacaktir.
MARTEK tavsiye niteligindeki goriisiinii bakanlhiga bildirecek ve bu goriis

dogrultusunda bakanlik gerekli gordiigii diizenlemeleri yapacaktir.

Yonetmelik ile 2001 yilinda yayimlanan Motorlu Araglarin Motor Giicii ile Ilgili Tip
Onay1 Yonetmeligi (80/1269/AT), ayrica 2007'de yayimlanan Agir Hizmet Araglari
ve Motorlarimin  Emisyonlar1 (EURO IV ve EURO V) ile Ilgili Tip Onay:
Yonetmeligi (2005/55/AT), 1 Ocak 2016'dan gegerli olmak {iizere yiiriirliikten
kaldirilacaktir.

03 Agustos 2011 tarihindeki “28014” numarali Resmi Gazete’de, Bilim, Sanayi ve
Teknoloji Bakanlig1 tarafindan yayinlanan “Agir Hizmet Araglarindan Cikan
Emisyonlar (EURO 6) Bakimindan ve Ara¢ Tamir ve Bakim Bilgilerine Erisim
Konusunda Motorlu Araglarin Tip Onayina iliskin Yonetmelik (AT-595/2009) ekte
(EK A) mevcuttur.

3.2 Egzoz Emisyon Standartlar1 Ve Denetimlerinin Gelisim Siireci

Diinyada, egzoz emisyonlarina yonelik ilk diizenlemeler 1968 yilinda Amerika
Birlesik Devletleri’nin California eyaletinde; HC 15 g/mil olarak, CO 90 g/mil olarak
ve NOy 6 g/mil olarak yapilmigtir. Ik smirlamalar ise, 1972 yilinda Avrupa Birligi
tilkelerinde ECE R 15.00 regiilasyonu ve EEC 72/220 yonetmeligi ile yapilmistir.
Giiniimiizde tim gelismis ve gelismekte olan diinya iilkeleri, cesitli standartlarla

NOy, CO, HC ve PM gibi egzoz emisyonlarina denetimler uygulamaktadir.
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Euro emisyon standartlarina uyum siireci tilkemizde 2001 yilinda Euro 1 standardiyla
baglamistir. Uygulama Avrupa Birligi iilkelerinde Euro 1, Euro 2, Euro 3, Euro 4 ve
Euro 5 siralamasiyla yapilirken, Tiirkiye’de yatirnm maliyetlerinin yiiksekligi nedeni
ile direkt olarak Euro 1’den Euro 4’e gecis yapilmistir. 2008 yilinda Resmi Gazete'de
yaymlanan “Motorlu Araglarin Motorlarindan Cikan Gazlarin Havayir Kirletmesine
Kars1 Alinacak Tedbirlerle ilgili Tip Onay1 Yonetmeliginde Degisiklik Yapilmasina
Dair Yonetmelik”e gore Euro 4 standardi 1 Ocak 2008 tarihinden &nce tip onayi
almis araglar icin, 1 Ocak 2009 tarihinden itibaren zorunlu hale gelmistir. Yani
Avrupa Birligi mevzuatina uyum kapsaminda, 1 Ocak 2009 tarihi itibariyle piyasaya
Euro 4 standardina uygun olmayan yeni tip motorlu tasit trafige cikamayacaktir.
Fakat Euro 4 uyumlu olmayan araclarin, 2012 yilindan itibaren Avrupa Birligi
sinirlarina giris yasagi nedeniyle, iilkemizde otomotiv sektorii icin yeni ve maliyetli
bir siire¢ baglamistir ve 2012 yilindan itibaren Euro 5 uyumlu araclar miisteri
tarafindan tercih edilmektedir. AB iilkelerinde ise 2009 itibariyle Euro 5 standardina
gecilmistir ve 2014 yilindan itibaren de Euro 6 standardma gecilecektir. Ulkemizde
ise 2016 yihndan itibaren Euro 6 standartlarina gecilecektir. Emisyon degerlerinin

standartlara gore degisimi asagidaki sekilde gosterilmistir.

0.06 0.08 0.10 0.12 0.14 0.16

partikiil madde/PM

Sekil 3.1 : NO, ve PM emisyonlarinin Euro standartlarina gore degigimi.
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Agir ticari tasitlar icin Euro emisyon standartlar1 asagidaki ¢izelgede gosterilmistir.

Cizelge 3.1 : Agr ticari tasitlar i¢in Euro emisyon standartlar.

(g/km) Tarih Test Cevrimi CO HC NOy PM
Eurol 1992, < 85kW ECE R-49 4.50 1.10 8.00 0.612
Eurol 1992, > 85kW ECE R-49 4.50 1.10 8.00 0.36

Euro IT 1996 ECE R-49 4.00 1.10 7.00 0.25
Euro IT 1998 ECE R-49 4.00 1.10 7.00 0.15
Euro 11T 2000 ESC/ELR/ETC  2.10 0.66 5.00 0.10
Euro IV 2005 ESC/ELR/ETC 1.50 0.46 3.50 0.02
Euro V 2008 ESC/ELR/ETC 1.50 0.46 2.00 0.02
Euro VI 2014 ESC/ELR/ETC 1.50 0.13 0.40 0.01

Binek ticari tasitlar icin Euro emisyon standartlar1 asagidaki cizelgede gosterilmistir.

Cizelge 3.2 : Binek ticari tasitlar i¢in Euro emisyon standartlari.

CcO HC NO, HC+NOy PM
(g/km)
Dizel Benzin Dizel Benzin Dizel Benzin Dizel Benzin Dizel Benzin

Euro I 2.72 2.72 - - - - 0.97 0.97 0.14

Euro I 1.00 2.20 - - - - 0.70 0.50 0.08
Euro III 0.64 2.30 - 0.20 0.50 0.15 0.56 - 0.05
Euro IV 0.50 1.00 - 0.10 0.25 0.08 0.30 - 0.025

Euro V 0.50 1.00 - 0.10 0.18 0.06 0.23 - 0.005 0.005
Euro VI 0.50 1.00 - 0.10 0.08 0.06 0.17 - 0.005 0.005

3.2.1 Egzoz emisyon standartlarmin Tiirkiye’deki kronolojik gelisimi

e 1993 - Otomotiv Sanayi Cevre Deklarasyonu imzalanda.

e 1995 - Otomobiller Euro 93 standardina artan yiizdelerle uygun hale
getirilmeye baslandi.

e 1996 - AB Giimriik Birligi Anlagsmasi ile AB tip onayr mevzuat1 ¢alismalari
baglatildi. Uretilen tasitlarin AB normlarina 5 yil icinde uygun hale
getirilecegi bildirildi.

® 1996 - Ticari Araglar Emisyon (ECE R24) Uyum Programi yayinlandi.

e 2001 - Tiim dizel araclarda Euro 1 seviyesi basladi.

e 2008 - Yeni tip onayinda Euro 4 seviyesi standartlar basladi ve mevcut
araglarda ise 1 Ocak 2009’da baslayacagi bildirildi.

e 2011 - Resmi Gazete’de, 1 Ocak 2016’dan itibaren Euro 6 standartlarina

gecilecegi yayinlandi.
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3.3 Euro 6 Test Cevrimleri

Egzoz gazi emisyon Ol¢iim yontemleri ve sonucglar1 yeni yonetmelikle tanimlanan
standartlara ve sinir degerlere uygun olmak zorundadir. Agir ticari tasitlar Euro 6
standartlarin1 saglamak igin, gercek diinya kosullarini yansitan siiriis ¢evrimlerini
(WHTC, WHSC) kabul etmelidirler. Ayrica tasit emisyon ol¢lim sistemlerinin
dogrulanmast i¢in, seyir hali emisyon ol¢iimleri uygulamasi da gerekmektedir. Bu
testlerden ¢ikacak sonuglarin saglamasi gereken maksimum emisyon degerleri

asagidaki cizelgede gosterilmistir.

Cizelge 3.3 : WHSC ve WHTC ¢evrimleri emisyon limitleri.

. CO THC NMHC CH,4 NO, NH; PM
CONm W) (mgkWh)  (mghWh)  (mg/kWh) (mghWh)  (ppm)  (mgkWh)
WHSC (C.L) 1500 130 - - 400 10 10
WHTC (P.L.) 4000 160 - - 460 10 10
WHTC (C.L) 4000 - 160 500 460 10 10

Cizelgede goriildiigii iizere dikkate alinan egzoz emisyon degerleri sirasiyla,
karbonmonoksit kiitlesi, hidrokarbonlarin toplam kiitlesi, metan olmayan
hidrokarbonlarin kiitlesi, metan gazi kiitlesi, azotoksitlerin kiitlesi, amonyak kiitlesi,
partikiil maddelerin kiitlesidir. Ayrica, partikiil maddelerin kiitleleri icin getirilen
sinirlamalarin  disinda, Euro 6 standartlarinda partikiil sayist sinirlamalart da
uygulamaya konulmustur. Partikiil sayis1 limit degeri, kWh basmna 6x10'" adettir.

Bahsedilen bu cevrimler asagidaki sekilde gosterilmistir.
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Sekil 3.2 : WHTC ve WHSC test ¢evrim grafikleri [39].
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4. MOTOR URETICi FIRMALARIN EURO 6 CALISMALARI

4.1 Man

Asagida gosterilen MAN firmasinin iirettigi yeni nesil motorlarda, Euro 6
standartlarin1 saglamak icin, patentlerine sahip oldugu, MAN PURE Diesel (EGR),
MAN AdBlue (SCR) ve MAN CRTec (DPF) teknolojilerinden yararlanmistir. Bu
teknolojiler, MAN firmasina yabanci degildir. Ciinkii firma, 2000 yilindan beri EGR,
2002 yilindan beri DPF ve 2005 yilindan beri SCR sistemini kullanmaktadir.

Sekil 4.1 : MAN D2676 agir ticari tagit motoru [18].

Motor tarafindaki temel komponentler, Common Rail enjeksiyon sistemi, EGR
sistemi ve cift kademeli turbo sarj sistemidir. Daha sonra bu komponentleri, DPF ve
SCR sistemleri takip etmektedir. MAN, Euro 6 uyumlu motorlarinda azotoksit
emisyonlarinin azaltilmasi i¢in ek isletim sivisi olan AdBlue kullanmaktadir. Toksik

ve tehlikeli olmayan bu iire ¢cozeltisi bir tankta depolanmaktadir.
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MAN tiim motor serilerinde, Common Rail sistemi kullanan ilk motor iireticisi firma
olmustur. 2002 yilindan beri Common Rail teknolojisi MAN motorlarinda
mevcuttur. Bu sistem, tim MAN motorlar1 icin egzoz emisyonlart standartlarina
uyum i¢in temel olusturmaktadir. Euro 6 uyumlu motorlarda iiciincii nesil Common

Rail sistemi mevcuttur. Motorun ¢alisma prensibi asagida gosterilmistir.

Stage 1: CRT Stage 2: SCR
I} Diecel oxidising catalyst DOC B} Urea injection and conversion
u Closed particulate filter system CRT n SCR catalyst module

I3 Ammonia blocking catalyst

Sekil 4.2 : Euro 6 uyumlu MAN motorunun ¢alisma prensibi [18].

MAN motorlarinda elektronik kontrolli EGR sistemini terkeden, NOyx emisyonu
azaltilmis egzoz gazlari, DOC, elektronik kontrollii DPF ve AdBlue enjeksiyonlu
SCR komponenetlerinden olusan SCRT sisteminden gecemektedir. Bu sistem
asagidaki sekilde gosterilmistir. DPF rejenerasyonu, siiriicii tarafindan herhangi bir

islem yapilmasmma gerek kalmadan normal calisma esnasinda otomatik olarak

gerceklesmektedir.
SCRT System
3 ) ' _.‘ M,‘ | \, o v A l ‘,...
W O F H R_LO"mp
T ' f ——— fy
O: Oxidationskatalysator H: AdBlue-Eindiisung
Fl: Partikelfilter + Sensor R: Reduktionskatalysator (SCR-Kat)

O: Oxidationskatalysator (Ammoniak-Sperrkat)

Common Rail + AGR + + CRT + SCR
zweistufige Turboaufladung

Sekil 4.3 : SCRT sistemi (DPF+SCR) caligma prensibi [18].
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4.2 Scania

SCANIA firmasi iirettigi yeni nesil Euro 6 uyumlu motorlarinda; EGR, SCR ve DPF
sistemlerini kombine ederek kullanmistir. Firma, bu yeni motorlarin en az SCANIA
Euro 5 uyumlu motorlar1 kadar ekonomik ve yiiksek performansli olduklarini

vurgulamaktadir.

SCANIA XPI Common Rail yakit enjeksiyon sistemi maksimum 2400 bar basing
icin tasarlanmistir. Normal siiriis sartlarinda bu deger 1800 bar civarindadir. Sekiz
delikli enjektorler, her bir dongii basina en fazla ii¢c enjeksiyon saglamaktadir. Eger
gerekirse, sonuncu enjekte islemi yani post-enjeksiyon sayesinde, SCR sistemi i¢in
en verimli olan egzoz gazlar1 sicaklift ve DPF sisteminin rejenerasyonu

saglanmaktadir.

SCANIA VGT (degisken geometrili turbo sarj) ve SCANIA EGR sistemleri, tek
kademeli sogutma sistemi ile kombine edilmislerdir. VGT sisteminden ¢ikan hava bir
gaz kelebegi sayesinde, sogutulmus havanin egzoz sistemine girigini onlemek icin
kisitlanabilir. NOy sensorleri, DOC, DPF, AdBlue enjektorii, cift paralel SCR
katalizorleri ve NOx slip katalizorleri agagida kesit resmi gosterilen susturucu sistemi
icine paketlenmislerdir. Egzoz gazlarinin bu sistemler icindeki yolculugu esnasinda

sicakliklar1 ve basinglart siirekli olarak 6l¢iilmektedir.

Sekil 4.4 : SCANIA motoru susturucusu kesit resmi [19].
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SCANIA firmasi, asagida calisma prensibi gosterilen Euro 6 motorlart icin, yiiksek
hassasiyetle calisan yeni bir AdBlue enjeksiyon sitemi gelistirmistir. AdBlue s1visi,
cift paralel SCR sistemine piiskiirtiilmeden dnce, SCANIA patentli bir mikser i¢ine
enjekte edilmekte ve dozaji ayarlanmaktadir. Son olarak kalan egzoz gazlan icinde
kalan NOy emisyonlarin1t minimuma indirmek icin NOy slip katalizorii devreye girer.
Euro 6 SCANIA motorlarinda, EGR ve SCR prosesleri siirekli olarak optimum

emisyon degerlerine ulagsmak icin uyum i¢inde caligmaktadirlar.

Exhaust
brake °C °C °C areine
Ty e oy | e fese)
S— 1 Nox le—AP—s! NOx
o ._I [[ rvEGR 3 lﬂ,
CLLX L) eon
! | SeesES SE25N  valve
g o=
Intake Engine " Scania
throttle management XPI

Sekil 4.5 : Euro 6 uyumlu SCANIA motorunun ¢aligma gsemast [19].

Yeni nesil SCANIA motorlarinda, DPF sistemi, partikiil emsiyonlarint %99 oraminda
azaltmaktadir. SCR sistemi 75 litrelik AdBlue tanki icerir. Ure tiiketimi, yakit
tilketiminin %3-4 orammna denk gelmektedir. Euro 6 uyumlu yeni nesil SCANIA

motoru asagidaki sekilde gosterilmistir.

Sekil 4.6 : SCANIA DC 13 110 480 agr ticari tagit motoru [19].
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4.3 Renault

RENAULT firmast iirettigi yeni nesil motorlarda, Euro 6 standartlarin1 saglamak
adina; EGR, SCR ve DPF teknolojilerinden yararlanmistir. Firmanin Euro 6’ya
uygun olarak {irettigi motorlardan biri, agir sinif modellerinde Common Rail
enjeksiyon sistemine sahip yeni 11 litrelik, 6 silindirli bir motor olan DTI 11

motorudur. Motorun resmi asagidaki sekilde gosterilmistir.

TRYSE

Sekil 4.7 : RENAULT DTI 11 agir ticari tasit motoru [20].

Yeni nesil RENAULT motorlarinda, kirlilige neden olan emisyonlar1 gideren ve
Euro 6 standartlarina uyarlanmis bir SCR sistemi mevcuttur. Bu sistemin yiiksek bir
performans ortaya koymast icin RENAULT, egzoz gazlarinin motorun ¢alistirilmast
asamasinda yeniden kullanilmas1 yani EGR sistemi, 6zel yanma stratejilerinin yan1
sira emme ve egzoz valfleri gibi ¢esitli ¢dziimleri bir araya getirmektedir. SCR art
isleme sistemi tiim Renault Trucks Euro 6 motorlarinda bulunan partikiil filtresiyle

yani DPF sistemiyle tamamlanmaktadir.

Kisacast yeni RENAULT motorlarinda, EGR sistemi bulunuyor. Bu sistem, egzoz
gazlarinin bir kismint yanma esnasinda geri dondiirerek motorun iirettigi NOy
miktarin1 azaltmaktadir. Geriye kalan azotoksitler daha sonra SCR sistemi
araciligiyla yapilan katalizle ortadan kaldirilir. En son asamada DPF, Euro 6’nin

gerektirdigi ¢ok diisiik seviyedeki partikiil emisyonunun saglanmasini miimkiin kilar.
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RENAULT aymi teknolojiyi, 13 litre silindir hacmindeki motorlara uyarlanmig
pompali enjektorlerden olusan bir sisteme sahip olan DTI 13 motorlarinda da

kullanmigtir. Bu motor agagidaki sekilde gosterilmistir.

Sekil 4.8 : RENAULT DTI 13 agir ticari tagit motoru [20].

RENAULT, yeni Euro 6 motorlariyla ii¢ hedefi gerceklestirme amacindadir. Bu
hedefler, miisterilerine Euro 5 motorlarinin sahip oldugu yakit ekonomisinin,
giivenilirligin ve bakim performansinin aynisin1 ya da daha iyisini veren motorlar
sunmaktir. Her ne kadar RENAULT firmasi hibrid, elektrikli ve dogalgazli araclar
izerinde ¢aligsa da; firmanin dngoriilerine gore, uzun yol tasimacilifinda dizel halen
tercih edilen enerji durumundadir ve uzun bir siire daha boyle kalmaya devam

edecektir.

4.4 Iveco

IVECO firmasi tarafindan Euro 6 standartlarina uyum, EGR sistemi kullanilmadan,
IVECO patentli yiiksek verimli HI-eSCR sistemi ve DPF sistemiyle saglanmistir.
EGR sistemi kullanilmamasiyla birlikte aracin agirligi azaldigindan, yakit ekonomisi
iyilesmistir. Ayn1 zamanda motordaki yapiin karmagsiklig1 azaldigindan, dayanimi
daha yiiksek bir motor elde edilmistir. Euro 6 standartlarina uyumlu motorlarini
tanitan diger agir ticari tasit {reticileri bunu EGR ve SCR sistemlerinin
kombinasyonuyla saglarken, IVECO gelistirdigi patentli sistemi HI-eSCR ile birlikte

yeni emisyon standartlarini saglayabilmektedir.
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IVECO’nun yiiksek verimli SCR sistemi NOy seviyesini %95 oraninda azaltirken,
ayrica dizel oksidasyon katalizérii (DOC), dizel partikiil filtresi (DPF), AdBlue
Olcme sistemi, AdBlue mikseri, katalitik indirgeme sistemi (SCR) ve katalizor

temizleme sistemi (CUC) gibi sistemlerden de faydalanilmaktadir.

Yeni nesil Euro 6 uyumlu motorlar 9, 11 ve 13 litrelik versiyonlardan olugsmaktadir.
Dizel motorlarda 310 beygir giiciinden 560 beygir giiciine kadar 8 farkl gii¢ secenegi
mevcuttur. Diisiik hizlarda bile yiiksek tork saglayan bu motorlar verimlilik ve siiriis
konforuna katki saglamaktadirlar. Bu motorlarin resimleri asagidaki sekilde

gosterilmistir.

Sekil 4.9 : IVECO CURSOR 13 agir ticari tagit motoru [21].
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IVECO motorunun Common Rail yakit enjeksiyon sistemi maksimum 2200 bar
basin¢ i¢in tasarlanmistir. EGR sisteminden yoksun bu motorda, motordan c¢ikan
egzoz gazlar1 yiiksek NOx emisyon degerlerine sahiptir. Partikiil emisyonlariin da
yiiksek olmasi sebebiyle, giiclendirilmis DPF sistemine gereksinim duyulmaktadir.
EGR sisteminin olmamasi nedeniyle, motor veriminin yiiksek olmasi, partikiil madde
emisyonlarimin fazlaligina tercih edilmistir. Fakat yiiksek olan bu emisyonlar daha
sonra pasif rejenerasyonlu DPF sisteminde azaltilmaktadir. Daha sonra NOy
emisyonlart HI-eSCR sisteminde azaltilarak, yiiksek performansh, diisiik yakit
tilketimine sahip bir motor elde edilmistir. Biitiin bu sistem cok sayida entegre

sensoOrlerden olusan bir ag ile donatilmistir.

IVECO firmasina gore EGR, onemli bir teknoloji olarak ulasim sektoriinde yerini
almigtir ancak kendi Omiirleri siiresince bir milyon kilometreden fazlasimi ciddi
derecede asan agir ticari tasitlar icin, yakit tiiketimini ve ek isletme maliyetlerini en

aza indirgeyen teknoloji HI-eSCR teknolojisidir.

4.5 Volvo

VOLVO firmasi, Euro 5 uyumlu motorlarinda, sadece SCR sistemini
kullanmaktaydi. Euro 5 standartlarina uygun olan bu motor, performansindan ddiin
vermeden Euro 6'ya uyumlu olacak sekilde daha da gelistirildi. VOLVO, Euro 6
standartlarin1 saglamak i¢in EGR, SCR ve DPF sistemlerinden faydalandi. NOy
diizeylerini diisiik tutmak ic¢in, yeni nesil VOLVO motoruna sogutmasiz bir EGR
sistemi eklendi. Bu sistem, siirlis kolayligim1 muhafaza ederken, egzoz gazi
sicakligimi ve NOy diizeylerini verimli olarak yeniden isleme icin en uygun hale
getirmektedir. SCR katalizoriine ek olarak, yeniden isleme sistemine tiimii ayni
susturucu icinde bulunan bir dizel oksidasyon katalizérii (DOC), bir dizel partikiil
filtresi (DPF) ve bir tepkimeye ugramamis amonyak katalizorii (ASC) eklenmistir.

Bu sistem asagidaki sekilde gosterilmistir.

—_ y

AdBlue

SCR
e e B -
DOC ASC

DPF

) F— / -

Sekil 4.10 : Euro 6 uyumlu VOLVO motorunun ¢aligma semasi [17].
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Onemli 6lciide daha temiz olmasinin disinda, Euro 6 uyumlu D13K460 motoru ile
Euro 5 versiyonu arasinda ¢ok fazla fark goriilmemektedir. Yeni nesil motor, Euro 5
versiyonu ile benzer olan gii¢ ve tork egrileri ve miikemmel bir siiriis kolayligi
saglamaktadir. Yeni emisyon gerekliliklerini karsilamak icin, VOLVO'nun ABD ve
Japonya'da birka¢ yildir zaten kullanmakta oldugu sistemler olan egzoz gazi geri
doniisiimii (EGR) ve dizel partikiil filtresi (DPF) sistemleri de kullanilmaktadir.
Ayrica DPF sistemi, normal siiriis kosullarinda kendi kendini rejenere eder ve
diizenli servis araliklariyla degistirilir. Volvo firmasi tarafindan iiretilen Euro 6

uyumlu D13K460 motoru asagidaki sekillerde gosterilmistir.

v 2 .
Slip-Cat o \ EGR Mixer
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‘
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}
Closed Loop Butterfly /. |l

AdBlue Nozzle EGR Valve

Diesel Particulate Filter Diesel Oxidation Catalyst

Sekil 4.11 : VOLVO D13K460 motoru kesit resmi [17].

Sekil 4.12 : VOLVO D13K460 agir ticari tagit motoru [17].
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Egzoz gazlarindaki azotoksidi zararsiz azota ve su buharina doniistiiren SCR sistemi,
cok az yer kaplayan kompakt bir iinite i¢inde partikiil filtre sistemine entegre
edilmistir. Egzoz gazinda bulunan cok kiiciik parcaciklar1 yakalayip yakan DPF
sistemi islem sirasinda otomatik olarak yenilenir. EGR sistemi esasen, motor egzoz
gazlarin 1sitacak kadar sicak olmadiginda, egzoz gazi sicakligimi arttirmak igin
kullanilir. Ciinkii bu motorda, SCR sisteminin en iyi sekilde ¢alisabilmesi i¢in egzoz
gazlarinin en az 250 °C sicakliga ulasmasi gerekmektedir. Motor sicakligini
diisiirmek ve boylece NOx emisyonlarini azaltmak amaciyla devirdaim yapilan egzoz
gazlarini sogutan geleneksel EGR sistemlerinden farkli olarak, Euro 6 motorun EGR
sistemi, ara¢ uzun yolda seyrederken neredeyse devre digi kalir ve bdylece bu

islemler sirasinda yakit tiiketimi etkilenmez.

4.6 Daf

DAF firmasi iirettigi yeni nesil Euro 6 standartlarina uyumlu motorlarmmda EGR,
SCR ve DPF teknolojilerinden yararlanmistir. Ayni zamanda bu yeni motorda;
modern Common Rail enjeksiyon sistemi ve degisken geometrili turbo sarj sistemi

(VGT) mevcuttur.

Yeni Common Rail sistemi, maksimum 2500 bar basingli enjeksiyon icin
tasarlanmistir. Bu sistem, pre-enjeksiyon ve post-enjeksiyon islemlerini de miimkiin
kilmaktadir. Yani her bir dongii basina ii¢ enjeksiyon saglanabilmektedir. Bu sayede
yakitin hassas atomizasyonu ve optimum sekilde yanmasi miimkiin hale gelmistir.
VGT sistemi de, motordan maksimum performans elde edilebilmesi i¢in, biitiin hiz

araliklarinda, optimum turbo ayarlarinin tutturulmasim saglamaktadir.

Euro 6 standartlarina gore tekrar yapilandirilan ve daha once bir¢cok kez DAF
grubuna bagli marka modellerinde kendini ispatlamis olan MX-13 motor serisi,
mevcut gilic secenekleri ile yola devam edecektir. Bu giincellemeler ile birlikte
Common Rail yakit enjeksiyon sistemini kullanan motor 2000 yerine 2500 bar basing
ile yakit1 piiskiirtecek. Degisken geometrili turbo sarjin (VGT) kullanildig1 motorda,
hem yakat tiiketimi kontrol altina alinmis hem de motor fren giicii arttirilmistir. Yeni
motora gore tekrar yapilandirilan ve yakit verimliliginin artmasin1 saglayan manuel
ve otomatik ZF sanzimanlar ve yiiriiyen aksamin tamamlayicist arka akslar elden
gecirilerek agirliklar1 azaltilmistir. Bu diizenlemelerin yaninda aracin sasisinde de

degisiklikler yapilmistir. Euro 6 motorlarinin ihtiyagc duydugu ekstra temiz
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havay1 karsilamak icin yapilandirilan sasi, eskisine oranla daha gii¢liidiir ve bunun

yaninda daha hafif hale gelmistir. Yeni motorun resimleri asagida gosterilmistir.

Sekil 4.13 : DAF MX-13 agr ticari tagit motoru [22].

Biitiin bu bahsedilen teknolijilerin bir parcasi olarak gelistirilmis elektronik sensorler
ve sistemler, miimkiin olan en diisiik emisyon seviyelerinin ve maksimum motor
veriminin elde edilmesi icin calismaktadir. Yakit enjeksiyon teknolojisi, DeNOy
katalitik konvertdr (SCR) ve DPF sistemi ile DAF Euro 6 motorlarinin tamamen yeni

nesil olarak gelistirildigi belirtilmektedir.

4.7 Mercedes

MERCEDES firmasi iirettigi yeni nesil motorlarda, Euro 6 standartlarin1 saglamak
icin, EGR, SCR ve DPF sistemlerinden faydalanmistir ve bu motorlara Blue
Efficiency Power adim1 vermistir. Euro 6 standartlarina uyum siirecinde
MERCEDES’in en onemli 6zelligi, firmanin Euro 6 uyumlu ilk motoru iiretmis
olmasidir. Bu motorda, MERCEDES patentli X-Pulse enjeksiyon sistemi, asimetrik
turbo sarj, EGR, SCR, DPF ve ii¢ kademeli egzoz fren sistemi bulunmaktadir.
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MERCEDES tarafindan iiretilen yeni Euro 6 motorunun, Euro 5 motoruna gore yakit
ekonomisinin daha iyi olmasinin en 6nemli sebeplerinden birisi, yliksek basinca
sahip olan X-Pulse Common Rail enjeksiyon sisteminin daha verimli bir yanma
islemini miimkiin kilmasidir. Bu yeni enjeksiyon sistemi, 2100 bar basingla yakiti
silindirlere piiskiirtebilmektedir. Bu sayede NOx emisyonlarinda da azalma
saglanmaktadir. Emisyonlardaki azalma, ayn1 zamanda sogutmali EGR sistemiyle
saglanmaktadir. Bu yeni teknoloji sayesinde Euro 6 motorundaki AdBlue tiiketim
orani, Euro 5 motoruna gore %40 oramnda azaltilmigtir. AdBlue c¢ozeltisi,
MERCEDES firmasina yabanci olmayip, firma tarafindan 2005 yilindan beri iiretilen
motorlarda kullanilmaktadir. Euro 6 uyumlu yeni nesii MERCEDES motoru
asagidaki sekilde gosterilmistir.

Sekil 4.14 : MERCEDES OM 471 agr ticari tasit motoru [23].

MERCEDES firmas1 da, oteki motor iiretici firmalar gibi yakit tiiketimi ve
emisyonlar1 azaltict caligmalarimi sadece motor icerisinde sinirli tutmamistir. AdBlue
enjeksiyon sistemi gelistirilmis olup, yeni motorlarda sikistirilmas hava olmadan
calismaktadir ve bu sayede SCR prosesinin daha verimli bir sekilde caligmasi

saglanmistir.
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MERCEDES egzoz sistemi teknolojisi asagidaki sekilde gosterilmistir. Sogutmali
EGR sistemi, yakitin yanma islemi esnasinda daha az NOy ve PM olusumunu saglar.
Euro 6 miihiirlii DPF sistemi, PM emisyonlarinin tamamia yakinini dnlemektedir.
Dozaji optimize edilmis AdBlue c¢o6zeltisi, icinde hava olmadan egzoz gazlarina
enjekte edilir. SCR katalitik konvertorii ile NOx emisyonlari, zararsiz su ve azota

doniistiiriilmektedir.

Sekil 4.15 : MERCEDES motoru emisyon azaltici sistemleri ¢alisma prensibi [23].

MERCEDES motorunun gelistirme siirecinde, giivenilirlik ve dayanikliligi one
cikarmak isteyen firma, Ozellikle bakim maliyetlerini diisiiren caligmalara da
yogunlagmistir. Bu caligmalarin sonucunda yeni motorlarda servis araligi 150 bin
kilometreye c¢ikarilmigtir. Uriiniin toplam maliyetlerinin asag1 ¢ekilmesinde dnemli
bir avantaj saglayan bakim araligi, 6zellikle uzun mesafe tagimacilik filolarinda yillik
tek bir kere motor yagi degistirilmesi anlamina gelmektedir. Aymi zamanda

dayaniklilig1 arttirilan motor komponentleri asagidaki sekilde gosterilmistir.

Sekil 4.16 : MERCEDES OM 471 motor parcalari [23].
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4.8 Motor Uretici Firmalari Euro 6 Motor Ozellikleri Tablosu

Cizelge 4.1 : Motor iiretici firmalarin Euro 6 motor 6zellikleri.

Uretici Firma MAN SCANIA RENAULT IVECO VOLVO DAF MERCEDES
Motor Adi D2676 DC 13 DTI 13 Cursor 13 D13K460 MX 13 OM 471
Silindir Sayis1 Vo6 Vo6 Vo6 Vo6 Vo6 Vo6 Vo6
Motor Hacmi 12419 cm’ 12742 cm’ 12777 cm’ 12882 cm’ 12777 em’ 12902 cm’ 12809 cm’
Sikistirma Orani 19,0:1 17,3:1 17,8 : 1 17,0:1 17,8:1 16,4 : 1 17,0:1
Cap x Strok 126 x 166 mm 130 x 160 mm 131 x 158 mm 135 x 150 mm 131 x 158 mm 130 x 162 mm 132 x 156 mm
Maksimum Giig 460-540 HP 360-480 HP 380-540 HP 410-560 HP 380-540 HP 360-510 HP 420-510 HP
Maksimum Tork ~ 2300-2500 Nm 1850-2500 Nm 1900-2600 Nm  2100-2500 Nm 1900-2600 Nm 1775-2500 Nm  2100-2500 Nm

Kuru Agirlik

1015 kg

1000 kg

1050 kg

1006 kg

1050 kg

1055 kg

1156 kg




5. DIZEL MOTORLARDA NO, VE PM EMISYONLARI OLUSUMU

5.1 NOy Olusumu

Dizel motorlarinin hava fazlalig: ile caligmalar1 sebebiyle, benzin motorlarina gére
NOx olusturma potansiyelleri daha fazladir. Benzin motorlarindan atmosfere atilan
bir ton egzoz gazinin 18,42 kg't NOy iken, dizel motorlarinda bu miktar 123,71 kg'a

kadar ulasabilmektedir.

Azot gazlar, alti farkli azotoksit bilesimi olusturmaktadir. Fakat bunlardan hava
kirliligi bakimindan en tehlikeli olanlart NO (azotmonoksit) ve NO, (azotdioksit)
gazlaridir. NOy emisyonlar1 genellikle 1300 °C ve iizeri sicakliklarda olusmaktadir.
Karigim igindeki havanin yiiksek sicaklikta iyonize olmasi ile aciga cikan azot
nedeniyle olusan tehlikeli NOx emisyonlarini azaltabilmek icin, ilk olarak silindir ici

sicakliklarin azaltilmasi1 gerekmektedir.

Dizel motorlarinda yanma sonucu olusan azotoksit emisyonlarinin, hacimce yaklasik
%90'1 NO, %5'i NO,, ve kalan %5'i N,O (diazotmonoksit), N,Oj3 (diazottrioksit) ve
N,0Os (diazotpentaoksit) gazlarindan olusur. Egzoz gazlarinin akis hizinin yavas

olmas1 durumunda dizel egzozundaki NO gazi, NO, gazina doniisecektir.

Azotoksit emisyonlarinin olusum hiz1 alevin ge¢cmis oldugu bolgelerdeki gazlarin
sicakligina ve karisim oranina gore degismektedir. Eger 1s1 agiga ¢ikma hizi artarsa,
azotoksit olusumu da artacaktir. Stokiyometrik karigimlardaki azotoksit miktar1
maksimum degerde iken, karisim zenginlesir veya fakirlesirse olusan azotoksit

miktar1 da azalir.

Dizel yakitinin yakilmasi sirasinda, gerek yakita bagli bulunan azot ve gerekse
yakma havasindaki azot tepkime kosullarinda oksijen ile birleserek farkli azotoksit
emisyonlart meydana getirir. Ancak bu bilesiklerden bir¢ogu kararsiz yapida
olduklar1 i¢in, NO ve NO, verecek sekilde bozunurlar. Yanma gazlarinda bulunan
azotoksitler NO ve NO, seklinde olup toplam azotoksit miktar;; NO + NO, — NOy
seklinde ifade edilir.
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NOy emisyonlari, azot bilesikleri icermeyen yakitlarin yanmasi sirasinda yakici
gazdaki atmosfer azotunun ortamda yeteri kadar oksijen bulunmasi halinde termal bir
mekanizma ile oksitlenmesi sonucu olugsmakta ve sicakligin iistel bir fonksiyonu
olarak degismektedir. Zeldovich mekanizmasina gore 1300 °C ve {iizerindeki
sicakliklarda atomik oksijen konsantrasyonu asagidaki denklemde gosterilen O,

ayrigmasi ile artmaktadir.
0, - 20 (5.1
Bu mekanizmaya gore asagidaki tepkimeler meydana gelmektedir.

N,+0->NO+N (5.2)

N+ 0, - NO +0 (5.3)

Bu tepkimeler ile azotoksidin meydana gelisi, yliksek aktivasyon enerjilerinden
dolayr 1300 °C ve iizerinde 6nem kazanmaktadir. Bu sicakligin altinda yakitca
zengin karigimlarda ise azotoksit indirgenmektedir. Oksijenin az miktarda bulundugu

alev bolgesinde ayrica asagidaki tepkime meydana gelmektedir.
N+OH - NO+H (5.4)

Bu tepkime ile birlikte, yakitin oksitlenme tepkimelerinde 6nemli rol oynayan OH ve

H radikallerinin, NO olusumunda da belirleyici oldugu goriilmektedir.

Yukarida anlatildigi gibi, termal sekilde NOx olusumunda aktivasyon enerjisi ¢cok
onemli bir etkiye sahip oldugundan, NOy olusumu sicakliga baglidir. Yiiksek sicaklik
ve yiiksek O, konsantrasyonu NOy olusumunu arttirirken, iiretim hizi lineer olarak

alikonma zamanina baglidir. NOx olusum hizi, alev sicakligi ile hizlica artmaktadir.

Termal NOyx olusumu adyabatik alev sicakligmin diisiiriilmesiyle azaltilabilir.
Boylece NOy konsantrasyonu ihmal edilebilecek sekilde azalmaktadir. NOy alev
cephesinin hem Oniinde, hem de arkasinda olusabilmektedir. Motorda yanma yiiksek
basing altinda oldugundan alev bolgesi ¢ok incedir ve bu yilizden de alevin bu
bolgede bulunma zaman cok kisadir. Yakitin erken piiskiirtiilmesi sonucu karisim
yanarken sikistirma islemi devam edeceginden, alev cephesinin ge¢mis oldugu
bolgedeki karisimin sicakligi yanmadan sonra bile artacaktir. Bu ylizden alev
cephesinin gecmis oldugu bolgelerde, alev cephesinin 6niindeki bolgeye gore daha

fazla NOx emisyonlar1 olusacaktir.
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Azotoksitler; azotmonoksit (NO), azotdioksit (NO,), diazotoksit (N,O), diazottrioksit
(N,03), diazottetroksit (N,O4), diazotpentoksit (N,Os) olmak iizere 6 farkli gazin
karigimidir. Ancak bunlardan ikisi hava kirleticisi olarak onemlidir. Bunlar kentsel
ve endiistriyel bolgelerde yiiksek konsantrasyonlarda bulunan; NO ve NO;
emisyonlaridir. Bu emsiyonlar birlikte NOy olarak adlandirilabilir. Dizel motorlu
araglarin egzoz emisyonlarinda NO,, toplam NOx miktarinin %5’inden daha azdir.

Ancak atik gaz kanallarinda ve atmosferde NO gazi, hizla NO;’ ye doniismektedir.

NO, renksiz, kokusuz ve suda c¢oziiniirliigii diisik olan bir gazdir. NO, ise,
kirmizimsi kahverenkli, keskin kokulu bir gazdir. 21,1 °C kaynama noktasina sahip
NO, gazinin diisiik kismi basinci, atmosferde yogunlagmasimi Onler. Bu gaz,
korozyona neden olur ve yiiksek derecede oksitleyicidir. Kirmizimst kahverenkli
olmasindan otiirii kendisi ile kirlenmis hava yiiziinden, goriis mesafesinin azalmasina
sebep olur. NO, gaz1 ayrica, ultraviyole 1sinlarin1 ¢ok fazla miktarda absorbe etme

ozelligine sahiptir.

5.2 NO, Emisyonlarmin Insan Saghgina Ve Cevreye Etkileri

¢ Solunumla ilgili hastaliklara neden olur. NO sinir sistemine etki ederek
solunum felcine neden olurken, NO, akcigerlerdeki alveollerde irritasyona
yol acar.

e NOy’ye maruz kalan bir kimse koku ve goriiniisiiniin farkinda olmadan
oldiiriicli dozu soluyabilir. Bakteriyal ve viral enfeksiyonlara karsi direnci
diistirmektedir.

e Akciger dokusunda yapisal degisikliklere yol acar. Diisiik seviyeli
konsantrasyonlara uzun siire maruz kalimmasi halinde, hiicresel diizeyde
degisiklikler meydana gelebilir.

e Kentsel bolgelerde partikiil madde olusumuna katkida bulunur. PM, 15181
absorbe ederek sis olusumuna neden olur ve goriis mesafesini azaltir. Ayni
zamanda akcigerde yikima neden olur.

e NO:;, bitkilere zarar verir. 0,3 ppm gibi diisiik konsantrasyonlarda, bitkilerin
biiyiimesini engeller. Daha yiiksek konsantrasyonlarda ise, hassas bitkilerin
yapraklarinda gozle goriiliir bozulmalara neden olur.

e Otrofikasyona, dolayisiyla su Kkalitesinin bozulmasina sebep olur ve

malzemeler ve tarihi yapilar iizerinde korozif etki yapar.
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¢ Ozon olusumunda Onemli bir rol oynar. Ozon, canli yasamini giines
radyasyonundan koruyucu ozelligi ile atmosferin iist katmanlarinda cok
Onemli bir isleve sahip olmasina ragmen, atmosferin yeryiiziine yakin
katmanlarinda zararl bir gazdir.

e Yukar1 atmosferde metanin (CH,) atmosferde kalis siiresini sinirlayan OH
konsantrasyonunu tiiketerek, dolayli yoldan kiiresel 1stnmaya neden olur.

* Asidifikasyona neden olur. Yagmur genel olarak hafif asidiktir, pH degeri 5-6
arasinda degisir. Ancak NO,’in HNO3s formuna doniismesi ile olusan asit
yagmurlarinin pH degeri 4-4,5 gibi diisiik bir seviyededir. Bu da &zellikle

sucul ortamdaki bitkilerde ve toprakta olumsuz etkilere yol agar.

5.3 PM Olusumu

Partikiil maddeler (PM), gazda asil1 halde bulunan kati veya sivi haldeki ¢ok kiiciik
parcaciklardir. Bazi partikiil maddeler, canli bitkilerden, volkanlardan, toz
firtinalarindan, orman yanginlarindan veya deniz serpintilerinden dogal bicimde
olusurlar. Tasitlarda, giic santrallerinde ve cesitli endiistriyel proseslerde fosil
yakitlarin kullanilmasi gibi insan faaliyetleri de partikiil maddelerin olusumuna yol
acar. Kiiresel ortalamada, insan faaliyetleri sonucu ortaya ¢ikan partikiiller, toplam

partikiil miktarinin yaklagik %10’ unu olusturmaktadir.

Partikiil maddeler, gozle goriilebilecek kadar biiyiik tozlardan, bir cok filtreden
gecebilecek mikroskobik partikiile kadar ¢ok genis araliktaki boyutlarda olabilirler.
Kiitle ve bilesimi yoniinden aerodinamik ¢ap1 2,5 um’den biiyiik kaba partikiiller ve
aerodinamik ¢ap1 2,5 pum’den kiiciik ince partikiiller olarak iki gruba ayrilir. Partikiil

madde miktar1 genellikle birim hacimdeki kiitle veya parcacik adedi olarak verilir.

Partikiil maddeler (PM), dizel motorlarda oksijence fakir ortamda bulunan yakit
molekiillerinin 1s11 parcalanmasi sonucunda ortaya ¢ikarlar. Ozellikle hidrojen
molekiillerinin kolayca oksitlenmesi ve karbon molekiillerinin ise oksitlenemeden
ortamda ¢ogalmast durumunda partikiil maddeler olusur. Dizel motorlarda giicii
arttirmak icin yanma odasina fazla miktarda yakit gonderildiginde, yakit bakimindan
zengin karisim olugmaktadir. Bu esnada ortamda yeterli miktarda oksijen
bulunmadigr i¢in egzoz gazlar igerisinde bir miktar is olusur ve bu is, partikiil
madde olarak egzozdan disar1 atilir. Dolayisiyla is miktar1 hava ve yakitin

miktarlarina gore degismektedir.
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Dizel motoru egzozlarindan salinimi gerceklesen partikiil maddeler, karbon ve
hidrojen atomlarindan olugmaktadir. Partikiil maddeler, yanmamis kati1 karbonlar,
coziilebilir organik kisimlar, adsorblanmis hidrokarbonlar ve siilfat gibi inorganik

bilesenleri icerirler.

Partikiil maddeler ile ilgili yapilan emisyon diizenlemelerinde, partikiil maddelerin
toplam kiitlesi dikkate alinmaktadir. Bu durum, PM emisyonlarinin dogru olarak
belirlenmesinde yanilgiya yol agabilir. Kii¢iik ve biiyiik partikiillerin, partikiil kiitlesi

ve partikiil sayilarina etkisi farkli miktarlarda olmaktadir.

Birikme (accumulation) modunu olusturan daha biiyiik partikiiller, partikiil
kiitlesinde en Onemli yeri tutmaktadir. Fakat sayisal agirlhik bakimindan, birikme
modunu olusturan biiyiik partikiiller yer tutmamaktadirlar. Cekirdeklenme (nuclei)
modunu olusturan cok kiiciik partikiillerin en ¢ok sayida oldugu aciktir, fakat toplam
kiitleye katkist azdir.

Giiniimiizde partikiil maddelerle ilgili yapilan arastirmalar, ince tozlarin etkilerinin
etkili bir sekilde nasil azaltilabilecegi yoniindedir. Ince tozlar, diger kaynaklardan ve
filtre edilmemis dizel motor egzozundan {iiretilen ¢cap1 10 mikrondan daha kiiciik olan
parcaciklardir. Bu partikiil maddeler saglik riski olusturduklart i¢in, Avrupa Birligi
tarafindan sehir bolgelerinde her 1 m’ havada maksimum 50 mikrograma kadar

bulunmalarina izin verilmektedir.

Bezinli motorlar, dizel yakithh motorlara gére daha kiiciik parcaciklar yayarlar ve bu
parcaciklar, nanopartikiillerin énemli bir miktarim1 olustururlar. Ucucu partikiillerin
cogu, nanopartikiil boyut araligindadir. Partikiil maddelerin 6nemli bir miktar1
(sayica %90 ve kiitlece %30), egzoz seyreltme sirasinda egzoz borusu i¢indeki buhar
fazinda mevcut malzemelerden (siilfiirik asit, yakit ve yag atiklar1) olusmaktadir.
Dizel motoru egzoz sistemlerinin, havadaki ultraince partikiillerin ¢cogunun kaynagi

olma olasilig1 yiiksektir.

Partikiil maddelerin boyutlari, ¢cok farkli biiyiikliiklerde olabilir. Partikiil maddelerin
toksisitesi biiylikliiklerine baglidir. PM10 (cap1 10 pm) ve PM2,5 (cap1 2,5 pum)
solunulabilir partikiillerdir ve akcigerlerde kolayca alveollere kadar islerler. Bu
nedenle bircok arastirmada PM10 ve PM2,5 partikiil biiyiikliikleri esas alinmaktadir.
PM10 ve PM2,5 kaba partikiiller olarak bilinirler ve kalsiyum, aliiminyum, silikon,

magnezyum, demir, polen, spor, bitki ve hayvan kalintilar1 igerirler.
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5.4 PM Emisyonlarimin insan Saghgna Ve Cevreye Etkileri

e Saglik iizerindeki etkisi, partikiiliin biiyiikliigi ve havadaki konsantrasyonuna
baghdir. Kanser yapici organik kimyasallar igeren partikiil maddeler saglik

acisindan ¢ok tehlikelidir.

e Bircok farkli bilesenden olusmus olan partikiil maddeler akcigerdeki nemle

birleserek aside doniigsmektedir.

e Biiyiik parcaciklar akcigere kadar ulasip, kanin igindeki karbondioksitin
oksijene doniisiimiinii yavaslatmakta ve nefes darligina neden olmaktadir. Bu
durumda oksijen kaybinin giderilebilmesi i¢cin kalbin daha fazla ¢alismasi

gerektiginden, kalp tizerinde ciddi bir baski olusmaktadir.

e Kaba partikiill maddeler (PM2,5 ve PM10), kronik solunum rahatsizliklarini
tetikleyebilir. Ince partikiil maddeler ise, erken oliimii de igeren gesitli ciddi

saglik etkilerine neden olabilir.

e Astim, kronik tikayicit akciger hastaligi ve kalp hastaligi gibi kalp veya
akciger hastalig1 olan kisiler partikiil maddelere maruz kaldiginda, cok ciddi

sorunlar ortaya ¢ikabilir.

¢ Partikiil maddelere maruz kalindiginda, mevcut akciger hastaligi olan kisiler
ve ¢ocuklar derin veya kuvvetli olarak soluk alamayabilirler ve oksiiriik ile

kesik kesik nefes alma gibi belirtiler goriilebilir.

e Dizel motorlardaki egzoz emisyonlarinin disinda partikiill maddeler, fren
balatalar1 ve lastiklerden siirtiinme etkisi sonucunda da olugsmaktadirlar. Bu
yiizden otopark, tamirhane gibi ortamlarda devamli bulunan insanlar risk

altindadir.
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6. ADBLUE

6.1 AdBlue Hakkinda Genel Bilgi

AdBlue, dizel yakitli agir hizmet tagitlarinin olusturdugu NOx emisyonunu kimyasal
olarak azaltmakta kullanilan, toksik olmayan, su berrakli§inda, {irenin deiyonize su
icerisinde %32,5 oranindaki ¢ozeltisidir. Araclarin egzoz sistemlerinde, bu maddeyle
yapilan kimyasal katalitik ayristirma esnasinda azotoksitler (NOy), azot gazina (N;)
ve su buharina (H,O) doniistiiriilir. AdBlue ¢evreye zararli bir madde degildir ve
taginabilir sivilar arasinda minimum risk kategorisinde siniflandiriimaktadir. AdBlue,

VDA (Otomobil Endiistrisi Dernegi) firmasina ait tescilli bir ticari markadir.

Diinyadaki belli basl agir ticari tasit imalat¢ilarinin, AdBlue gerektiren otobiis veya
kamyon modelleri bulunmaktadir. Mercedes ve Volkswagen gibi bazi1 firmalar,
AdBlue’nun binek aracglarda kullanimi i¢in calismalar yapmaktadir. AdBlue, arac
icinde ayr1 bir paslanmaz celik veya plastik tankta saklanir ve yakitla karistirilmaz.
Sadece SCR sistemi bulunan araclarda kullanilmaktadir. AdBlue agsindirici
oldugundan, kullanimi ve depolanmasi icin belirli malzemeler gereklidir. AdBlue

sisteminin aractaki yerlesimi asagidaki sekilde gosterilmistir.

Sekil 6.1 : AdBlue sisteminin yerlesimi.
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AdBlue, agir ticari tasitlarin SCR sisteminin problemsiz ve dogru bir sekilde
caligmasini saglamak icin DIN V 70070 standardi ve ISO 22241-1 teknik
sartnamesine uygun olmalidir. SCR sisteminin islevini iyi bir sekilde yerine

getirmesi icin, bu standartlara uyum saglanmasi sarttir.

Asagidaki sekilde gosterildigi gibi sicak egzoz gazina, SCR sistemine girmeden 6nce
sulu iire solisyonu olan AdBlue piiskiirtiiliir. Yiiksek sicakliktaki egzoz gazi icine
sallman AdBlue, biinyesindeki suyun buharlagsmasi neticesinde serbest kalan
amonyak molekiillerinin (NH3), SCR katalitik konvertoriinden gecerken reaksiyona
girmesiyle, zararli azotoksitlerin havada dogal halde bulunan azot ve su buharina
doniismesini saglar. Bu sayede egzoz gazlar1 ve AdBlue karigimi, sistem icerisinde

azot (Ny) ve su buharina (H,0) doniistiiriilerek egzozdan disar atilir.

SRR R R R R

Sekil 6.2 : AdBlue sisteminin ¢aligma prensibi [23].

6.2 AdBlue Saklama Kosullar:

Uriin, -11 °C’de dondugu ve 30 °C iizerinde bozulmaya basladig icin 6zel araclar ile
sevk edilmeli ve bu sicakliklar arasinda, maksimum 12 ay boyunca saklanmalidir.
AdBlue saklama kaplari, giines 1s181indan korunmalidir. 30 °C’nin {izerinde uzun siire
saklama sonucu hidroliz olusur ve boylelikle AdBlue’nun giicii ve raf Omrii
kisalabilir. -11 °C kristallesme ve -11,5 °C donma noktasidir. AdBlue toksik degildir
ve uygun sekilde kullanilirsa insanlara, hayvanlara veya ¢evreye kars1 herhangi bir
risk olusturmaz. Uriin yaklasik 9,0 pH degeriyle kismen alkalindir ve bu nedenle
aliminyum, piring ve yumusak c¢elikle dogrudan temas ettirilmemelidir. Arag
tizerindeki AdBlue depolarinin paslanmaz celik, aliiminyum veya plastik tank olmas1

gereklidir.
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Uriiniin 1s1tmali tanklarda muhafaza edilmesi tavsiye edilir. Sistem hortumlarmnin da
sicak tutulmasi dolum esnasinda kristallesmeyi Onleyecektir. Agir vasita soguk
havada park halinde fazla kalirsa AdBlue donabilir, fakat motorun ¢alismasi ile
birlikte AdBlue sivis1 eriyerek eski haline donecektir. AdBlue, motorun ¢alistirilma
seklini hicbir sekilde etkilemez. AdBlue, ancak motor ve egzoz normal caligma

1s1s1na ulastiginda tam islevlik kazanir. Deposu asagidaki sekilde gosterilmistir.

Sekil 6.3 : AdBlue deposu.

AdBlue’nun deri ve gozlerle temasindan kaginilmasi gereklidir. Ayrica, eger zemine
dokiiliirse kayma tehlikesi olusturur. Boyle bir durumda zemin bol ve basingh su ile

temizlenmelidir.

6.3 AdBlue Ozellikleri

Giiniimiizde AdBlue kullanimi, Euro 6 standartlarin1 saglamak i¢in mecburiyet
haline gelmistir. AdBlue -11 °C'nin altinda dondugu igin, araglarda deposu 1sitmali
olarak sunulmaktadir ve degisik boyutlarda olabilmektedir. AdBlue, Tiirkiye
genelindeki akaryakit istasyonlarmin bircogundan temin edilebilmektedir. AdBlue

stvisinin kimyasal 6zellikleri asagidaki cizelgede gosterilmistir.

Cizelge 6.1 : AdBlue kimyasal bilegimi.

Ozellikler Birim Limitler
Ure Igerigi % (m/m) 31,8-33,2
Yogunluk @ 20°C kg/m 1087,0-1093,0
Refraktif indeks - 1,3814-1,3843
Alkalinite, NH; olarak % (m/m) max 0,2
Bi Ure % (m/m) max 0,3
Aldehitler mg/kg max 5
Coziinmeyen Madde mg/kg max 20
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Arag tipine bagh olarak, AdBlue tanklar1 30 ile 120 litre arasindaki kapasitelerde
bulunmaktadir. Bu durum, AdBlue tankinin dizel yakit tankina gore daha sik
doldurulmasinin gerekmedigi anlamina gelir. AdBlue tanki, dizel yakit tankinin
yanina monte edilir. Eger AdBlue tanki bosalirsa, bu durum izin verilen emisyon
diizeylerinin asilmasina neden olur. Ayni zamanda AdBlue’nun bitmesi durumunda,
SCR sistemli araglar ancak Euro 1 standartlarini saglayabilmektedir. Euro 6 uyumlu

araclarin bircogunda AdBlue miktarini1 gosteren sistemler bulunmaktadir.

AdBlue sivisi, dizel yakita kiyasla cok daha az yer kaplamaktadir. Ornegin, karisim
orant %4 oldugunda, 1000 litre dizel yakit icin sadece 40 litre AdBlue gerekir.
AdBlue sivisinin karigim oram sabittir ve dizel yakita gore ayarlanir. SCR sistemini
kullanan motor imalat¢ilarina gore, SCR sistemini kullanan tagitlarda, SCR sistemini

kullanmayan tasitlara gére %6’ya kadar yakit tasarrufu miimkiin olmaktadir.

6.4 AdBlue Temini

AdBlue, Tiirkiye genelindeki akaryakit istasyonlarindan temin edilebilmektedir. Opet
firmasi, Avrupa’nmin 6nde gelen AdBlue iireticilerinden GreenChem isbirligi ile
Tiirkiye’de tiretim yapmaktadir. Opet AdBlue, 18 litrelik bidon ambalajlarda ve 1000
litrelik IBC ambalajlarinda satilmaktadir. Firma tarafindan satilan 18 litrelik AdBlue
bidonlar1 bir¢ok Opet istasyonundan temin edilebilmektedir. Petrol Ofisi firmasinin
da, Tiirkiye’deki bircok akaryakit istasyonunda satiga sundugu AdBlue bidonlarinin
kapasitesi 18 litredir. Total firmasi tarafindan satilmakta olan AdBlue bidonlar1 20
litreliktir. Akaryakit firmalar1 disinda; Voulis, Whiteblue, Start, As, Bluetiger gibi
markalarin iirtinleri de cesitli yerlerde 10, 20, 30 litrelik plastik bidonlarda ve 1000
litrelik IBC tanklarinda satilmaktadir.
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Sekil 6.4 : Akaryakit istasyonlarinda bulunan AdBlue ¢esitleri.



7. BOSCH EGZOZ GAZI ARITMA SISTEMLERI

Giiniimiizde, agir ticari tasitlarin egzoz gazi emisyon standartlarini saglamalari i¢in,
BOSCH firmas1 bazi calismalar yapmaktadir ve bu ¢aligmalar sonucu ortaya ¢ikan
tiriinler birgok ticari tasitta kullanilmaktadir. Bosch’un SCR katalitik konvertorii ile
birlikte kullanilan Denoxtronic indirgeme maddeli metraj sistemi ve Departronic
parcacik filtresi yenileme sistemi gibi yeni gelistirilen egzoz gazi aritma sistemleri

sayesinde, ticari tagitlar Euro 6 emisyon standartlarini saglayabilmektedir.

Bosch firmasi, Denoxtronic ve Departronic sistemlerini, ticari tagit uygulamalari igin
egzoz gazi aritma sistemleri olarak sunmaktadir. Denoxtronic sistemi azotoksit
(NOy) emisyonlarin1 %95 oraninda azaltirken, yakit ekonomisini %35 oraninda
arttirmaktadir. Agir ticari tagitlar icin Euro 6 standartlarimi saglayan Denoxtronic
sistemleri; Denoxtronic 2.2 ve Denoxtronic 6.5°tir. Denoxtronic 2.2, agir ticari
tasitlar, tartm makinalar1 ve deniz tasitlart icin dizayn edilmistir. Denoxtronic 6.5,
daha ekonomik olan bir ¢oziim olup, ozellikle gelismekte olan {ilkelerdeki
uygulamalar i¢in gelistirilmistir ve calisma prensibi Denoxtronic 2.2 sistemiyle
benzerdir. Departronic 2 sistemi ise, egzoz gazlar1 icerisine yakitt kontrolli bir
miktarda enjekte ederek partikiil filtresi rejenerasyonunu saglamaktadir. Denoxtronic
ve Departronic, bir motor kontrol iinitesi tarafindan, birbirleriyle uyumlu olarak
calisacak sekilde kontrol edilirler. Bu sistemler, ticari tasitlar i¢in gelecekte

uygulanacak olan Euro 6 emisyon standartlarinmi saglamaya yardimci sistemlerdir.

7.1 Denoxtronic

Bosch firmasi tarafindan gelistirilmis ve patenti alinmig olan Denoxtronic sistemi,
2004 yilindan beri ticari tagitlarda kullanmilmaktadir. 2009 yilindan beri iizerinde
calisilmakta olan iiglincli nesil Denoxtronic 2.2, Euro 6 emisyon standartlarini

saglamak icin geligtirilmistir.

Denoxtronic modiiliine entegre edilmis olan pompa, AdBlue sivistm AdBlue
tankindan dozajlama modiiliine gonderir. Bu modiil, AdBlue sivisin1 atomizasyon

icin gerekli olan 9 bar basingla direkt olarak SCR katalitik konvertorii i¢ginde bulunan
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egzoz gazlar {izerine piiskiirtiir. Bu basing, elektrikli pompa motorunun hizi ile
saglanmaktadir. Bu sayede iire, hidroliz yolu ile daha fazla reaksiyon i¢in gerekli
olan amonyak gazina doniistiiriilir. Motor sogutucular1 tarafindan sogutulan
dozajlama modiilii, motor parametrelerine uygun olan AdBlue miktarim1 egzoz
gazlar lizerine piiskiirtiir. Boylelikle SCR katalitik konvertorii icerisinde bulunan
amonyak, azotoksit gazlarim1 zararsiz olan azot ve su buharma donistiiriir.

Denoxtronic sisteminin ¢alisma prensibi asagidaki sekilde gosterilmistir.

Temp.
Supply Return sensor_J
Module line

F Level

Dosing | sensor
Engine Control Il
coolant for Unit -
Dosing 4. (optional) Engine
Module Actuators |||||| |||||l Sensors coolant line

Temp.
sensor

NO,
sensor

Temp. Diagnosis CAN

sensor

B Denoxtronic components SCR catalytic converter

Sekil 7.1 : Denoxtronic 2.2 ¢alisma prensibi [26].

Bu sistemin elektronik kontrolii, motor kontrol iinitesi (ECU) veya dozajlama kontrol
initesi (DCU) tarafindan saglanabilir. Denoxtronic 2.2 sistemi sayesinde, azotoksit
emisyonlart %95’e kadar azaltilabilir. AdBlue sivist -11 °C’de donmaktadir. Bu
nedenle dozajlama {iinitesi motor kapandiginda bosaltilir ve motor calistirilmadan

once otomatik olarak 1sitilir.

7.2 Departronic

Bosch firmasi tarafindan gelistirilmis ve patenti alinmig olan Departronic sistemi,
2006 yilindan beri agir ticari tasitlarda kullanilmaktadir. 2010 yilinin Subat ayindan
itibaren ikinci nesil Departronic 2, gelecekte uygulanacak olan Euro 6 emisyon

standartlarini saglamak i¢in tiretilmektedir.
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Departronic ile, ozellikle agir ticari tasitlara parcacik filtrelerinin yenilenmesine
yonelik bir dizel yakiti metraj sistemi sunulmaktadir. Euro 6 standartlarin1 saglamak
icin, dizel motorlar kapal sistem dizel partikiil filtreleriyle donatilmaktadir. Bu
partikiil filtreleri, icinde birikmis olan partikiillerden arindirilmak icin rejenere

edilmelidirler. Rejenerasyon yollarindan biri aktif rejenerasyondur.

Departronic sistemi, dizel yakitin egzoz gazina planl olarak piiskiirtiilmesi yoluyla
parcacik filtresinin yenilenmesine olanak tanimaktadir. Boylelikle, pahali bir filtre
kaplamas1 veya katki maddesi icin ek bir depoya gerek kalmamaktadir. Departronic,
diisiik basincli yakit devresine entegre edilir. Destekleyici bir hava basincina gerek
kalmaksizin, hassas sekilde ol¢iilen bir miktar yakit, egzoz gazlarina enjekte edilir.
Departronic sistemi valfi rejenerasyon esnasinda acilir. Bu valfin is tortularindan
korunmasi icin igne seklindeki vana yukar1 dogru acilir ve akis saglanir. Boylelikle
egzoz gazlarmin 1s1s1 600 °C’ye c¢ikar ve pargacik filtresinde biriken kurum yanar.
Dizel yakitin akis hizi motor parametrelerine gore degismektedir. Departronic

sisteminin calisma prensibi asagidaki sekilde gosterilmistir.

>
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Mixer
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Sekil 7.2 : Departronic 2 ¢aligma prensibi [26].

Bu saglam ve hi¢c bakim gerektirmeyen sistem, yakit ekleme iglemine gerektigi
zaman ve motorun enjeksiyon sisteminden bagimsiz olarak kumanda edilmektedir.
Departronic sistemi sayesinde bir miktar yakit ekonomisi de saglanmaktadir. Ayrica,
motorun yag degisim araliklar1 da uzamaktadir. Kisacasi sistem, Euro 6 standartlarini

saglamakla birlikte, kullanicinin masraflarini azaltmaktadir.
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8. EGR (EGZOZ GAZI RESIRKULASYONU)

Igten yanmal1 dizel motorlardaki atmosferi kirleten temel kirleticiler CO, HC, NOy
ve PM emisyonlaridir. Bu emisyonlarin miktarlar1 hava-yakit oramyla dogrudan
orantilidir. Bunun i¢indir ki, hava-yakit oram degistirilerek CO ve HC emisyonlar1
kontrol altina almabilmektedir. Fakat yanma sonu sicakliginin artmasi sonucu NOy
oranmindaki artig, diger kirleticilerle ters orantili oldugundan biiyiik sorunlar ortaya

cikmaktadir.

Motorlarda, NOx emisyonlarim kontrol edebilmek i¢in iki yol mevcuttur. Birinci yol,
katalitik konvertor kullanarak egzoz gazimi kimyasal isleme tabi tutmak ve NOy
emisyonlarin1 azaltmaktir. Diger yol ise, yanma esnasinda motor icerisinde NOy
olusumunu azaltmaktir. Bir kisim egzoz gazlar1 yanma odasi icerisine tekrardan
gonderilerek, NOy’in kontrolii icin kullanilir. Bu ¢evrim EGR sistemi ile (egzoz gazi

resirkiilasyonu) ile saglanmaktadir.

8.1 EGR Sistemi Kullamim Alanlar:

Giiniimiizde EGR sistemi, egzoz emisyon standartlarin1 saglayabilmek icin, binek
tasitlardan agir ticari tasitlara kadar ¢cok yaygin bir sekilde kullanilmaktadir. Modern
dizel motorlarda sistemin kullanilmasinin en ©nemli amaci NOx emisyonlar1
olusumunu azaltmak olsa da, sistemin bagka pozitif getirileri de mevcuttur. EGR,
icten yanmali motorlarda siv1 yakitin buharlasmasina yardimci olmaktadir ve dizel

motorlarda yakitin tutugma kalitesini arttirmaktadir.

NOx olusumunu azaltic1 ilk motor testleri 1950’1i yillarin sonlarina dogru yapilmaistir.
1970’1i yillarda, EGR sistemi dizel motorlarda emisyonlar1 dnlemek adina ciddi bir
¢Oziim olarak goriilmeye baglandi. 1972 yilindan 1980°1i yillarin sonlarina kadar
EGR sistemi, Kuzey Amerika iilkelerinde benzinli binek tasitlarda ve hafif ticari
tasitlarda kullanildi. Daha sonra 1990’ yillarda sistem, dizel binek ve ticari
tasitlarda kullamlmaya baslandi. 2000°li yillarda ise ilk defa sogutmali EGR
sistemleri Kuzey Amerika iilkelerinde agir ticari tasitlarda kullanildi. 2010 yilindan

itibaren ise, sistem benzinli araclarda sadece emisyonlart azaltmak amaciyla degil,
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yanma verimini arttirmak, vuruntu tolerans degerlerini yiikseltmek ve yakit

tilkketimini azaltmak amaciyla kullanilmaktadir.

Sonu¢ olarak, EGR sistemi bu standartlardaki seviyeleri karsilamak icin temel
zorunluluk haline gelmistir. EGR sistemine olan ilginin birka¢ 6nemli nedeni vardir.

Bu nedenler asagidaki sekilde siralanabilir.

e FEuro 6 gibi gelecek Avrupa regiilasyonlari NOy emisyonlar1 i¢in Onemli
sinirlamalar getirmektedir.

¢ NOy emisyonlarin1 daha fazla indirgemek icin diger kullanilan teknikler ile
(turbo-sarj ve ileri yakit enjeksiyon sistemleri) birlestirilmistir.

e EGR valflerinin iiretimi ve kontrol sistemindeki gelismeler, EGR sisteminin
giivenilirligini arttirmakta ve daha fazla miktarda NOyx emisyonu azaltilma

verimi saglanmaktadir.

NOy emisyon degerlerini saglamak amaciyla, EGR sistemi tek basina yeterli degildir
ve baska sistemlerle kombine edilerek kullanilmaktadir. Cesitli emisyon
regiilasyonlarina gore, sistemin ticari tasitlardaki uygulamalar1 asagidaki tabloda

Ozetlenmistir.

Cizelge 8.1 : EGR kullanimi.

Emisyon Mevzuatlar1 ~ NOy Limit Degeri EGR Uygulama Alanlar

EGR, bazi agir ticari tasit motoru direticileri tarafindan (Cummins,

US 2004 NO.= 2 g/bhp-hr Volvo/Mack, DDC, International) kullanmilmaya basland1.

Brotv iy NO.Ssghun BN, b s e ot s Uil mintn i A
Wowdos  Noszgwn  EO b e il s 5. ) S
US 2007 NO.~ 1 g/bhp-hr Ea(;l:,n dt:l:itiin agir ticari tasit motoru dreticileri tarafindan kullamlmaya
o NOzghn o e s il S i
csom NO.=02 g EC% N v i s i s e st s il
Euro VI 2013) NO, = 0,4 g/kWh EGR, Iveco firmasi hari¢ diger biitiin agir ticari tasit motoru ireticileri

tarafindan SCR ile kombine edilerek kullanilmaya basland1.
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8.2 EGR Sistemi Calisma Prensibi

EGR sistemi, egzoz gazinin bir kismin1 EGR valfi araciligi ile yeniden motor icine,
silindirlere ¢evirerek yanma sonucunda olusan 1s1y1 diisiirmeyi saglar ve bu sekilde
cevre acisindan zararli NOyx gazlar1 kontrol altinda tutulur. Motora giren taze havanin
yanmis egzoz gazi ile karisimi, yanma sicakligini ve fazla oksijen miktarim azaltir.
NOx gazlarinin olusumu yiiksek sicakliklarda ¢ok hizlandigindan, sicakligin kontrol
edilmesi, zararli NOy gazlar1 olusumunun da kontrol edilmesini saglar. Kisacas1 bu
sistemin islevi, egzoz gazlarini silindirlere geri gondererek karisim icerisindeki
oksijen konsantrasyonunu azaltip, karisim oranini azaltmak ve silindir gazlarinin 1s1

kapasitesini yiikselterek maksimum gaz sicakligini azaltmaktir.

EGR sistemi, dizel motorlarda yakit ekonomisini kotiilestirmeden NOy emisyonlarini
azaltmaktadir, fakat asir1t EGR hava-yakit oranim olumsuz yonde etkileyeceginden
PM emisyonlarinin artmasina neden olacaktir. Bu yiizden EGR sistemli dizel
motorlarda, PM emisyonlarimi azaltmak icin kullanilan DPF (dizel partikiil filtresi)

sistemi de mevcuttur.

NOx emisyonlar1 yiiksek sicakliklarda daha fazla olustugundan, yanmis gazlarin
sicakligt maksimum iken NOy olugma ihtimali de artar. NO olusum hizinin artmast,
silindir i¢inde yanma basladigi anda maksimum silindir basincimin olusmasiyla
gerceklesmektedir. Dolayisiyla yanmanin erken basladigi durumlarda, piston
basincinin artmasiyla daha yiiksek sicakliklara ulasilacaktir ve NOy emisyonlar1 daha

fazla olacaktir.

Dizel motorlarda NOy emisyonlarii arttiran bir baska etken de, oksijen
yogunlugunun fazla olmasidir. EGR ile silindir icerisine, bir miktar atitk CO,
(karbondioksit) ve H,O (su) piiskiirtiildiigiinden, bu atik gazlar O, ’nin (oksijen) bir
kisminin yerini alacaktir ve lokal O, yogunlugu azalacaktir. Boylelikle, O,
yogunlugu azaldigindan, daha az miktarda O, yakit ile tepkimeye girecektir. Daha az
tepkime olusmasiyla da, lokal alev sicakligi ve tepkime hizlar1 azalacagindan, NOy
emisyon miktarinda da azalma olacaktir. Yanma odasindaki farkli bolgelerde alev
sicakligl degiseceginden, is oksidasyonu ve yakitin buharlasma hizi da degisecektir.
EGR’nin neden oldugu alev sicakligindaki azalma, oksidasyon hizinin azalmasina ve

is olusumunun artmasina yol acacaktir.
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NO, azalmasinda EGR sisteminin etkisi igin iki aciklama mevcuttur. ilki arttirilan
tutusma gecikmesi, ikincisi ise dolgunun arttirtlan 1s1 kapasitesidir. Tutusma
gecikmesi hipotezi, EGR sisteminin yakit enjeksiyonunda gecikme olmasi
durumundaki ayni etkiyi gostermesinden dolayr tutusmanin gecikmesinde bir artisa
sebep oldugunu savunur. Ist kapasitesi hipotezi, karisimin 1s1l kapasitesinin

artmasindan dolayr maksimum gaz sicakliginin diismesidir.

EGR sistemi fazla ¢alisirsa dolum havasi icerisindeki O, miktar1 azalacagindan, CO
(karbonmonoksit) emisyonlar1 artacaktir. Ayrica EGR ile silindir giris sicakligi
artacagindan, yanmamis HC (hidrokarbon) emisyonlar1 azalmaktadir. O, miktar1 ¢ok
azalmadig siirece yakit ekonomisi kotiilesmeyecektir. Bu yiizden EGR oranlar1 bir
sistem tarafindan optimize bir sekilde kontrol edilmektedir. EGR sisteminin ¢alisma

prensibi asagidaki sekilde gosterilmistir.
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Sekil 8.1 : EGR sistemi ¢alisma prensibi.

Yapilan deneyler sonunda EGR sisteminin dizel motorlara uygulanmasi ile birlikte,
NOy emisyonlar1 diginda kalan diger emisyon parametrelerinde kotiilesme oldugu
goriilmiistir. EGR sistemi kullanimi ile birlikte karistmin yanma hizi da
diismektedir. Bu durumda silindire piiskiirtillen yakitin bir kismm gereken siire
icerisinde yanamayacagindan, yakit tiiketimi kotiilesmektedir. Kullanilan yakitin
setan sayisi arttirilarak karigimin daha erken tutusmasi saglanabilir. Dolayisiyla

karisimin yanabilmesi icin daha fazla siire saglanmis olur.

Egzoz gazlarimin icerisindeki kiigiik partikiil maddeler motordaki asinmayi

arttiracaktir. Bunun icin gazlar silindire geri gonderilmeden Once bir filtreden
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gecirilmelidir. Partikiil maddelerin filtrelenmesi ile EGR'nin asindirma etkisi de
azaltilabilir. Ayrica EGR sistemi bulunan motorlarda daha yiiksek kaliteli motor

yaglarinin kullanilmasi da aginmay1 azaltacaktir.

Silindirlere geri gonderilen egzoz gazlar1 emme manifolduna verilmeden 6nce bir
sogutucudan gegirilerek sogutuldugu takdirde, hem sicak egzoz gazlar1 yiiziinden
motorun volumetrik veriminin olumsuz etkilenmesi bir miktar 6nlenecek hem de
sogumus egzoz gazlarinin yogunlugunun artmasi dolayisiyla silindire geri gonderilen

egzoz gazi1 miktar1 da artacaktir.

EGR sistemleri sicaklik degerlerine gore; sicak EGR, biitiiniiyle sogutulmus EGR,
kismen sogutulmus EGR olarak, bi¢imine gore; uzun rotali EGR, kisa rotalih EGR
olarak ve basin¢ degerlerine gore; algak basing rotali EGR, yiiksek basing rotal
EGR olarak siniflandirilirlar.

8.3 EGR Sisteminin Dezavantajlari

e EGR sistemi, silindir igerisindeki mevcut O, konsantrasyonunu azalttigindan,
motorun PM emisyonlar1 artacaktir. Bu yilizden sistemin kalibrasyonu zordur
ve biitiin sistem komponentleri ¢ok hassas bir sekilde kalibre edilmelidir.

e EGR sistemi, silindir igerisindeki mevcut O, konsantrasyonunu azalttigindan,
silindir icerisindeki tepkime hizlar1 ve silindir i¢i gaz sicakliklar1 azalacaktir
ve boylelikle motordan elde edilen maksimum gii¢ diisecektir. Bu sebeple
tam yiikleme zamaninda EGR sistemi kapanacaktir ve NOy emisyonlarinda
artig goriilecektir.

e EGR sistemi, motordaki ani degisikliklere hizli bir sekilde reaksiyon
gosteremez. Ornegin, sistemin devre dis1 kalmasi gereken bir anda, egzoz
gazlar1 bir siire daha EGR ¢evriminde akmaya devam eder. Bu nedenle
sistemin kalibrasyonu olduk¢a komplekstir.

¢ EGR sisteminde, geri ¢evrimi saglanan egzoz gazlar biitiin silindirlere farkli
motor devirlerine uygun olarak esit oranda dagitilmalidir. Fakat bu
miikemmel orandaki dagitimi saglamak zordur. Dolayisiyla bir silindire fazla
egzoz gazi1 gonderilirse, o silindirde meydana gelen PM emisyonlar1 fazla
olurken, bagka silindire daha az egzoz gazi gonderilmesi sonucu, o silindirden

cikan NOy emisyonlar1 daha fazla olabilir.

55



8.4 EGR Sistemi Komponentleri

Bir EGR sistemi genelde; EGR kontrol valfleri, EGR sogutuculari, EGR borulari,
flanslar1, contalari, ventiiri mikser cihazlar1 ve EGR pompalar1 gibi komponentlerden
olusur. Asagidaki sekilde Detroit Diesel Corporation (DDC) firmasina ait US EPA
2007 Series 60 motorunun EGR sistem komponentleri detayli bir sekilde

gosterilmistir.

Mixer Housing

Venturi
EGR Valve

EGR Valve
Heater Plate

Sekil 8.2 : DDC US EPA 2007 Series 60 motoru EGR sistemi [30].

Agir ticari tagitlarda kullanilan EGR sistemi, yiiksek basin¢h bir ¢evrimdir (high
pressure loop) ve bu cevrim motordan c¢ikan egzoz gazlarinin bir kismiyla
saglanmaktadir. Degisken geometrili turbosarj sistemi (VGT) sayesinde, EGR akis1
icin gerekli olan egzoz ve emme manifoldlar1 arasindaki basing farki degerleri elde
edilmektedir. Daha sonra EGR gazlari, bir EGR sogutucu sistemden gecer.
Sogutucudan ¢ikan EGR gazlari, EGR borular1 araciligiyla, EGR oranini belirlemek
icin geri bildirim sinyallerini saglayan bir akisdlcer cihazdan gecer. EGR valfi, EGR
oranini kontrol eden karisim odasindan hemen 6nce konumlandirilmigtir. Daha sonra
EGR gazlari, emme manifolduna gonderilir ve buradan motora gaz akisi saglanir.
Sistemde bulunan bir 1sitma plakast sayesinde, EGR gazlarinin karisim odasi

icerisinde buzlanmasi dnlenmektedir.

[Ik iiretilen dizel motoru EGR sistemlerinde pnomatik valfler kullanilmaktaydi. Fakat
daha sonraki yillarda hidrolik valfler kullanilmaya baslandi. Giiniimiizde ise
teknolojinin gelismesiyle birlikte, biitiin motor iiretici firmalar1 tarafindan elektronik

valfler kullanilmaktadir.
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Asagidaki sekilde bir bagka Ornek olarak Scania motorunun EGR sistemi
gosterilmistir. Bu motorda egzoz gazlari, bir EGR kontrol valfi ve EGR sogutucu
sistemi araciligiyla motora gonderilmektedir. Bu motorda da EGR gazlar1 motor
sogutma sivisi ile sogutulmaktadir. Genel olarak EGR gazlari, motor sogutma sivisi,

ortam havasi veya diisiik sicakliktaki bir s1v1 ile sogutulabilmektedir.

Sekil 8.3 : SCANIA motoru EGR sistemi [30].

8.5 EGR Sistemi Kontrol Mekanizmasi

Bir dizel motoru tasarimi yapilirken, EGR kontrol mekanizmasi, NOx emisyon
standartlarim1 saglamak adina 6nemli bir rol oynamaktadir. Fakat bu esnada, yakit
titkketiminin artmamasi, PM emisyon miktarinin ¢cogalmamasi ve tasit performansinin

olumsuz yonde etkilenmemesi de gerekmektedir.

Modern dizel motorlarda, sadece yanma odasina akan EGR gazlar1 miktarim1 kontrol
altinda tutmak yeterli olmamaktadir. Hava-yakit oran1 da emisyon standartlarini
saglamak adma Onemli bir rol oynamaktadir. Bu sebeple yakitla reaksiyona giren
oksijen miktar1 ve dolayisiyla da EGR gazlar1 icindeki oksijen miktar1 hassas olarak
ayarlanmalidir. Boylelikle motorun farkli caligma devirlerindeki, is ve emisyon
salinimlart minimum seviyeye indirilebilir. EGR gazlar1 miktar1 kontrolii ve yakitla
karisan hava iceriginin kontrolii, sistemdeki en kritik kontrol mekanizmalaridir.
Genelde bu mekanizmalar, iki farkli kapali ¢cevrim kontrol sistemi tarafindan kontrol

edilirler. Bu yiizden, bu sistemler ¢ok hassas bir sekilde caligmalidirlar.
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8.6 EGR Sistemi Sensorleri

EGR sisteminin gerekli hassaslikta ve kesinlikte kontrol edilebilmesi i¢in, sistem

tizerindeki farkli lokasyonlardaki sensorlerden gonderilen sinyaller gereklidir.

Sicaklik, basing, akis sensorleri gibi sensorlerin yanisira, farkli sinyalleri birlestirerek

gerekli geribildirimi saglayan sanal sensorler de kullanilmaktadir. EGR sisteminde

yaygin olarak kullanilan sensorler su sekildedir:

Sicaklik sensorleri: Emme manifoldu ve EGR gazlar, sistemde cesitli
yerlerde bulunan sicaklik sensorleriyle olciilebilir. -50 ve 150 °C arasindaki
sicakliklar silikon sensorlerle Olciiliirken, ¢ok yiiksek sicaklik degerleri i¢in
termistorlii sensorler mevcuttur.

Basing sensorleri: Bircok EGR sisteminde emme ve egzoz manifoldu
basincini, barometrik basinci ve EGR wvalfi basincimt 6lcen sensorler
mevcuttur. Piezodirengli mikro basing sensorleri bu Olciimler icin
kullanilmaktadir.

Akig sensorleri: EGR sisteminde, akis parametreleri sistemin kontroliiniin
saglanabilmesi i¢in ¢ok nemlidir. Kdmpresor girisindeki emme havasi akisi,
sensorler yardimiyla Olciilmektedir. Bu lokasyonda bulunan sensodr ayni
zamanda sicaklik sensorii de igermektedir. EGR gaz1 akisi, bir akig sensorii
veya EGR valf pozisyonunu ve basmg diisiislerini input olarak kullanan bir
sanal sensor ile Olgiilebilir. Ventiiri tipli debidlcerler, dogrudan EGR gazi
akis Ol¢iimii i¢in kullanilmaktadir. Yeni tasarimlarda ise, sicak film
anemometreleriyle bu oOlgiimler yapilabilmektedir. Emme manifoldundan
silindire dogru olan akis ise, hiz/yogunluk yaklasimina dayali sanal sensorler
ile dl¢iilmektedir.

Pozisyon sensorleri: Bu sensorler, EGR valfi ve degisken geometrili
turbosarj pervanesi konumlarin1 algilarlar. EGR valfi pozisyon sensorleri,
potansiyometreler ve Hall efekti sensorleri iizerine kurulu ilkelere dayanarak
calisirlar.

Egzoz gazi bilesimi sensorleri: Bu sensorler, EGR gazi igerisindeki oksijen

miktari ve ¢esitli bolgelerdeki azotoksit miktarini dlgerler.
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9. DPF (DIiZEL PARTIKUL FiLTRESI)

Dizel motorlarda, gaz halinde atilan zararli maddelerin yanisira, toz haldeki kati
maddeler de egzoz gazlari ile disar1 atilmaktadir. Bu kati maddelere partikiil
maddeler (PM) denir ve bu kat1 parcaciklar canli hayati ve ¢evreyi olumsuz yonde

etkilerler.

Dizel partikiil filtreleri ilk defa 1985 yilinda motorlu tasitlarda kullanilmistir. Dizel
motorlarda yanma prosesi esnasinda hava-yakit karigimi tam olarak yanmadigindan,
cesitli partikiil maddeler olugmaktadir. Olusan bu parcaciklarin kompozisyonu,
motor tipi, motor yast ve motorun uygun oldugu emisyon standartlarina bagli olarak
degismektedir. Iki zamanli dizel motorlarda, hava-yakit karisimi yanma verimi daha
diisik oldugundan, ortaya cikan partikiill madde miktar1 da daha fazladir. DPF

sisteminin arag iizerindeki goriiniimii asagidaki sekilde gosterilmistir.

Sekil 9.1 : DPF sisteminin arag iizerindeki goriiniimii [32].

Yeni nesil dizel motorlari, Dizel Partikiil Filtresi (DPF) adinda, egzoz sistemi iizerine
takilan ve egzozdan ¢ikan siyah duman, is, kurum ve zararli gazlar icerisinde tutup,

motordan ¢ikan egzoz gazlarini temizlemeye yarayan bir sistem ile donatilmistir.
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Yeni emisyon standartlarimi saglamak amaciyla, bu filtrelerin kullanimi, dizel
motorlarda standart haline gelmistir. Bu yiizden, DPF sistemleri lizerinde siirekli
olarak, rejenerasyon optimizasyonu, uygun malzeme secimi gibi ¢aligmalar

yapilmaktadir.

Dizel partikiil filtreleri, PM emisyonlarinin azaltilmasindaki en uygun ¢oziimlerden
biridir. Motor teknolojisi ve uygulama Ozelliklerine bagli olarak, farkli tipleri
mevcuttur. Dizel partikiil filtresi, egzoz gazlarinin sistem boyunca gegisine izin
verirken kat1 ve sivi partikiil madde emisyonlarini biriktirmek i¢in tasarlanip egzoz
sistemi igerisine yerlestirilmektedir. DPF, dizel egzozundaki PM veya isi tutabilen
gozenekli, metal veya seramik bir filtreden olusmaktadir. Filtreden diisiik basing
direnci ve yiiksek is tutma kapasitesine sahip olmasi beklenmektedir. Giintimiizde
ticarilesmis dizel partikiil filtreleri; silikon karpit, kordierit veya metalden

yapilmaktadir. DPF sisteminin sematik goriintiisii asagidaki sekilde gosterilmistir.
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Sekil 9.2 : Bir DPF sisteminin sematik gosterimi [12].

Dizel partikiil filtreleri difiizyonal ¢okiintii, eylemsiz ¢okiintii veya akis1 engelleme
gibi derin yatak filtreleme mekanizmalari1 ve yilizey mekanizmalarinin
kombinasyonuyla, partikiil madde emisyonlarin1 azaltmaktadirlar. Bu filtreler PM
emisyonlarimin kat1 kistmlart {izerinde cok etkilidir, fakat kat1 olmayan kisimlarinda
etkisiz olabilir. Ayrica biriken partikiiller siirekli veya periyodik olarak termal
rejenerasyon aracilifiyla filtreden uzaklastirilmalidir. Aksi halde sistemin verimi

diiser ve sistem calisamaz hale gelir.
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9.1 DPF Cesitleri

Giiniimiizde egzoz emisyon degerlerine verilen 6nemin artmasiyla birlikte, bu alanda
onemli teknolojik gelismeler yasanmistir. Bu yiizden dizel partikiil filtre sistemleri
de, piyasada farkli cesitler halinde bulunabilmektedir. Biitiin bu ¢esitlerden beklenen
ortak Ozellikler; hassas filtrasyon, minimum basing kaybi, diisiik maliyet, seri tiretim

uygunlugu ve uzun siireli dayaniklilik gibi 6zelliklerdir.

9.1.1 Wall-Flow filtreler

Wall-flow filtreler kullanim1 en yaygin olan filtrelerdir ve bir tiir seramik malzeme
olan kordieritten veya silikon karpitten imal edilmektedir. Bu filtreler, ¢ok yiiksek
filtrasyon verimliligi saglamaktadirlar. Genel olarak wall-flow filtrelerden degisik
boyutlardaki tiim partikiil maddeleri filtreleme, yiiksek filtrasyon verimi, saglam bir

mekanik yap1 ve yiiksek erime noktasi gibi dzellikler beklenmektedir.

Sistem bal petegi dokusuna sahip bir yapiya sahiptir. Egzoz gazlar filtre duvarlari
arasinda akisa zorlanir ve bu gazlar igerisindeki partikiil maddeler bu duvarlarin
yiizeylerinde kurum seklinde stoklanir. Filtre olarak gorev yapan gozenekli duvarlar
boyunca gaz akisini zorlamak igin, kanal sonlari, alternatif olarak tikanmis olan
katalist desteklerden olusur. Seramik wall-flow filtreler, partikiill maddeleri kiitlece
%95 ve sayica %99 oraninda azaltabilmektedir. Wall-flow filtrenin sematik sekli

asagida gosterilmistir.

Tutulmug PM
\—-— "\
~ Tikal

PM ~ Hicreler
Cco
HCs C02
PAHs HO

ey 2

PM = partikiil madde,
HCs = hidrokarbonlar,
PAHs = poliaromatik hidrokarbonlar

Sekil 9.3 : Wall-flow filtrenin sematik sekli [12].
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Seramik malzeme olan kordieritin erime noktasinin diisiik olmasi (1200 °C), bu
filtrenin en ©nemli dezavantajidir. Bu yiizden rejenerasyon esnasinda, filtrenin
erimesi riskiyle kars1 karsiya kalinmaktadir. Bu risk genelde pasif rejenerasyonlu
sistemlerde, filtrenin asir1 sekilde yiiklenmesi sonucunda olusmaktadir. Fakat
filtrenin termal 6zelliklerinden dolay1 egzoz sistemi igerisine paketlenmesi oldukca
kolaydir ve maliyeti daha diisiiktiir. Filtre malzemesi olarak silikon yalniz basina
degil, SiC (silikon karpit) olarak kullanilmaktadir. Silikon karpit filtreler daha
yiiksek erime noktasina (2700 °C) sahiptirler. Bu filtreler termal 6zelliklerinden
dolay1 paketlenmesi daha zor filtrelerdir. Ayrica bu filtreler ayn1 boyutta olmalarina
ragmen kordierit filtrelere gore daha pahalidir. Silikon karpit ve kordierit filtreler

asagidaki sekilde gosterilmistir.

Sekil 9.4 : Silikon karpit ve kordierit filtreler [12].

9.1.2 Partial-Flow filtreler

Partial-flow filtreler genellikle metal malzemelerden imal edilmektedir. Bu filtrelerin
yiizeyi, 0zel sekilde deliklendirilmis bir metal folyodan olugsmaktadir. Bu delikler
sayesinde, egzoz gazlarimin farkli kanallara dagilimi saglanir ve boylelikle partikiil
maddeler oksidasyon katalistleri ile zincirleme reaksiyonlara girmeden 6nce polar
yiizeyin {izerinde birikirler. Partial-flow filtreler; boyutlarina, malzemelerine ve
calisma kosullarma gore, partikiill madde emisyonlarimi %50 ile %85 oraninda

azaltabilmektedirler.
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Partial-flow filtrelerin geri basin¢ degerleri, wall-flow filtrelerden daha dusiiktiir
fakat bir katalitik konvertdrden daha yiiksektir. Giiniimiizde cok yaygin olarak
kullanilmamaktadir fakat bu filtrelerin gelistirilmesi i¢in calismalar yapilmaktadir.

Partial-flow filtrenin sematik sekli asagidaki sekilde gosterilmistir.

Sekil 9.5 : Partial-flow filtrenin sematik sekli [10].

9.2 DPF Malzemeleri

Genellikle bir yanma sonras1 PM kontrol sistemi, dizel egzoz gazlar1 igerisindeki
partikiil maddeleri tutabilen gozenekli metal veya seramik bir filtreden olusur. Bir
dizel partikiil filtresinden beklenen en 6nemli 6zellikler, diisiik basing azalmasi ve
yiikksek is tutma kapasitesidir. Bunun i¢in bir filtrenin, yiiksek gozeneklilige ve
hedeflenmis spesifik gozenek boyutu dagilimina sahip olmasi tercih edilir. Boylelikle

istenilen diisiik basing azalmas1 saglanabilmektedir.

Filtre malzemesinden beklenen genel 6zellikler; yiiksek sicaklik dayanimi, termal
gerilmelere karsi direng, korozyon dayamimi, mekanik dayanim, rejenerasyon
islemini gerceklestirebilme gibi 6zelliklerdir. Filtrenin termal gerilme etkilerinin
daha az olmasi i¢in, diisiik Young modiilli, diisiik termal genlesme katsayisi ve iyi
termal iletkenlige sahip olmasi gerekmektedir. Otomotiv uygulamalarinda seri
tiretimde kullanilabilmeleri i¢in diisiik fiyat ve diisiik agirlik cok dnemlidir. Yaygin
olarak kullanilan malzemeler ele alindiginda, biitiin bu talepleri miikemmel olarak
yerine getiren bir malzeme yoktur. Bu yiizden filtre malzemesi se¢imi yapilirken,

gerekli sartlar goz 6niinde bulundurularak en optimum malzeme tercih edilmelidir.
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Dizel partikiil filtrelerinin {iretimi esnasinda; tek parca seramik, dokunmus silis elyaf
sarimi, seramik kopiik, tel 1zgara ve sinterlenmis veya sekillendirilmis metaller
iceren degisik filtre malzemeleri kullanilmaktadir. Asagidaki sekilde cesitli dizel

partikiil filtre malzemelerinin gozenekli yapilar1 bilgisayar yardmmyla cizilerek

gosterilmistir.
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Sekil 9.6 : Dizel partikiil filtre malzemelerinin gozenekli yapilar1 [12].

9.3 DPF Rejenerasyonu

Dizel partikiil filtreleri katalitik kaplamali filtre sistemleri sayesinde, partikiil
maddeleri filtre duvarlarinda depolamaktadir. Bu filtreler, aracin egzoz sistemi
icerisindeki celik bir konteyner igerisinde bulunmaktadir ve motorun calisma
durumuna uygun olarak egzoz gazlar1 geri basincinin diigmesini 6nleyecek sekilde

tasarlanmalidir.

Filtre icinde bulunan gozenekli yiizeyler, binlerce birbirlerine paralel kanallar
barindirir. Bu diizen sayesinde egzoz gazlarinin gozenekli yiizeyler icinde akisi
saglanmaktadir. Gozenekler igerisinden gecemeyecek kadar biiyiik olan partikiil
maddeler bu kanallar igerisinde birikirler. Biriken bu maddelerin egzoz gaz1 akisim
engellememesi i¢in rejenerasyon mekanizmalart mevcuttur. Eger partikiill maddeler
filtreden uzaklastirilmaz ise, hem yakit tiikketimi artar hem de motor ve filtre sistemi

zarar gorur.
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Rejenerasyon islemi gerceklesirken, filtre zarar gormemelidir. Bu iglemi etkileyen en
onemli parametreler; egzoz gazi sicakhgi, egzoz gazi geri basinci, akis orani, oksijen
miktar1 ve filtrenin yapisidir. Egzoz gazi ve filtre sicakliklari, DPF modiilii tarafindan
kontrol edilirler. DPF modiilii, farkli sensorlerden gelen sinyaller yardimiyla filtre
icerisinde biriken partikiil madde miktarim gosterir. Partikiil madde miktar1 belirli bir
esik degere ulastiginda, dizel partikiil filtresi cesitli motor parametrelerine gore
rejenere edilir. Filtre sistemleri, aktif rejenerasyonlu filtre ve pasif rejenerasyonlu

filtre olarak ikiye ayrilirlar.

9.3.1 Pasif rejenerasyon

Pasif rejenerasyon, filtre icinde depolanmis partikiil maddelerin yavas ve ¢evreci bir
sekilde karbondioksit gazina doniistiiriilmesidir. Bu islem esnasinda, partikiil
maddeler Kkatalitik bir reaksiyonla yakilmaktadir. Filtre sicakligi 250 °C’ye
ulagtiginda rejenerasyon islemi baslar ve motor yiiksek devirlerde calistig1 siirece
devam eder, yani pasif rejenerasyon isleminde partikiil maddelerin yanmas1 aracin
normal kullanimi esnasinda gerceklesmektedir. Rejenerasyon isleminin baglamasi
icin insan faktdriine veya motor yonetim sisteminin 6zel bir miidahalesine gerek

yoktur.

Partikiil maddelerin ancak bir kism1 karbondioksit gazina ¢evrilebilmektedir ve bu
cevrim en verimli olarak 250-500 °C arasinda gergeklesir. Belirtilen bu sicaklik
araligimin iizerindeki degerlerde verim diismektedir. Pasif rejenerasyon ydntemleri;
yakit katki Kkatalistleri, katalitik kapl filtreler, siirekli rejenerasyon ve siirekli

katalitik rejenerasyon yontemleridir.

9.3.2 Aktif Rejenerasyon

Aktif rejenerasyon iglemi, partikiil madde miktar1 DPF modiilii tarafindan belirlenen
esik degere ulastiginda baslar. Bu islem araclarda yaklasik olarak 400 kilometrede
bir gerceklesmektedir, fakat bu mesafe siiriis stiline ve siiriis kosullarina bagli olarak
degisebilmektedir. Ornek olarak, arac sehir ici trafiginde kullamldiginda bu mesafe
azalmaktadir. Bunun nedeni, yakit tiiketimi artist ve dolayisiyla da filtre icindeki
partikiil madde birikiminin artmasidir. Rejenerasyon isleminin devreye girmesi DPF

modiilu tarafindan kontrol edilmektedir.
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Dizel partikiil filtresinin aktif rejenerasyonu, filtre sicakliginin partikiil madde yanma
sicakligina yiikseltilmesiyle baglamaktadir. Dizel motorlarda, filtre sicaklig1 siirekli
olarak aktif rejenerasyonun gerceklesmesi icin gerekli sicaklik degerlerinde
olmamaktadir. Bu yiizden, aktif rejenerasyon sisteminde, partikiill madde sicaklig
cesitli yontemler yardimiyla 500-600 °C civarna yiikseltilmektedir. Bunun icin aktif
rejenerasyonu periyodik olarak baslatmak i¢in, disaridan enerji saglanmalidir. Aktif
rejenerasyon hizli bir prosestir ve aktif rejenerasyon yontemleri kullanilan enerji
tipine gore; motordan enerji saglayarak, yakit yakarak, elektrikli ve mikrodalgali
olarak siniflandirilabilirler. Kontrol metodlarina gore ise, otomatik ve manuel
destekli olarak siniflandirilirlar. Aktif rejenerasyon esnasinda aragta meydana gelen

olaylar asagidaki gibidir:

e Turbosarjlar, egzoz gazlarinin 1s1 kaybini minimuma indirmek ve filtre
icinden akan gaz miktarini azaltmak icin tamamen a¢ik konumda bulunurlar.
Bu durum dizel partikiil filtresinin optimum miktarda 1sinmasin1 saglar.

® Gaz kelebegi, egzoz gazlarinin 1sisinin yiikselmesi ve filtre icinden akan gaz
miktariin azalmasi i¢in kapali konumda bulunur. Bu durum dizel partikiil
filtresinin 1s1nma hizim arttirir.

e EGR vanasi kapali konuma getirilerek, EGR sisteminin egzoz gazlari
sicakligini diisirmesi engellenir. Boylelikle rejenerasyon icin gerekli olan
yitksek egzoz gazi sicaklik degeri saglanabilir.

e Kizdirma bujileri aktif hale getirilerek, partikiil filtresi sicaklifinin artig
saglanir. Bu bujilerin saglikli bir sekilde calisabilmeleri i¢in, aktif olarak
devrede kalma siireleri yaklasik 40 saniye ile sinirlandirilmistir.

® Rejenerasyon prosesi, ortam sicaklik degisimlerinin dizel partikiil filtresine

olan etkisini de dengeleyebilmektedir.
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10. SCR (SECIiCi KATALITIK iINDIRGEME)

Diisiik sicakliklarda c¢aligma imkani ve yiiksek verim elde edilebilmesi gibi
avantajlarindan dolay1, SCR (secici katalitik indirgeme) sistemi, giiniimiizde en ¢ok
tercih edilen egzoz emisyonu azaltma yontemlerinden birisidir. SCR teknolojisi 1980
yilindan beri enerji santralleri, deniz tasitlari, lokomotifler ve sabit dizel motorlarinda
emisyonlarin indirgenmesinde basariyla kullanilmaktadir. Giiniimiizde ise egzoz
emisyon standartlarim1 saglamak amaciyla, SCR sistemi agir ticari tasit dizel motoru

ureticilerinin tamami tarafindan tercih edilmektedir.

SCR teknolojisi sayesinde atmosfere ve canli yasamina zararli olan azotoksit (NOy)
gazlari, iire ¢Ozeltisi ile reaksiyona girerek, zararsiz olan su (H,O) ve azota (N;)
doniistiiriiliir. Sisteme “secici” denilmesinin sebebi, NOx gazinin amonyak ve iire gibi
indirgeyici maddelerle katalitik indirgenme tepkimesinin, indirgeyici maddelerle
oksijenin tepkimesine gore daha tercihli olarak ger¢ceklesmesindendir. SCR

sisteminin ¢alisma prensibi asagidaki sekilde gosterilmistir.

Exhaust before reduction Exhaust after reduction
2NH, + NO + NO, — 2N, + 3H,0

Sekil 10.1 : SCR sistemi ¢aligma prensibi semasi [36].
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SCR sistemi, emisyonlar1 azaltmasimin yanisira yakit ekonomisi de saglamaktadir.
Ayrica sistemin maliyeti de ¢ok yiiksek degildir. Bu teknoloji sayesinde egzoz
gazlar1 igerisinde bulunan NOy emisyonlart %90, HC ve CO emisyonlar1 %50-90,
PM emisyonlar1 ise %30-50 oranlarinda azaltilabilmektedir. Bu oranlar, sistemin
DPF ve EGR gibi sistemlerle kombine edilmesi sonucunda daha da artmaktadir.
Giiniimiizde modern SCR sistemleri, ¢ok hassas bir sekilde kontrol edilen indirgeyici
madde (sulu iire ¢ozeltisi) enjeksiyon donanimi, indirgeyici maddenin katalist
kesitine verimli bir sekilde dagilimini saglayan karisim cihazi ve dayanikli SCR

katalisti gibi aygitlarla donatilmaktadir.

Diinya genelinde siirekli olarak katilasan egzoz emisyon standartlarin1 saglamak
amactyla SCR sistemi, DPF ve EGR gibi diger emisyon indirgeme sistemleriyle
birlikte optimize bir sekilde kullanilmaktadir. Yakit silindir igerisinde yliksek
sicakliklarda yakilirsa, ortaya ¢ikan PM miktar1 daha az olur fakat NOy miktar artar.
Diisiik sicakliklarda yanma sonucunda ise NOy miktar1 az olurken, PM miktarinda
artis gozlenir. Bu tarz bir bagka iliski de yakit tiiketimi ve NOy emisyonlar1 arasinda
mevcuttur. Yiiksek yanma sicakliklarinda, olusan NOy miktar1 fazla olmasina ragmen
yakit tiiketimi daha diisiiktiir. Iste bu noktada SCR sistemi NO, miktarini
azaltigindan dolayi, yanma prosesi en diisiik yakit tiiketimini saglamak icin
yapilandiriir. Bu ve buna benzer sebeplerden dolay1 dogru oranlar tutturulmasi yani
egzoz emisyon indirgeme yontemlerinin optimize bir sekilde kombine edilerek

birarada kullanilmalar1 ¢ok énemlidir.

Dizel motorlarda bulunan SCR sisteminin verimli ve diizenli bir sekilde calismast;
katalizor tipi, katalizOriin egzoz gazlariyla temas eden yiizey alani, egzoz gazlarinin
reaktor icinde kalma siiresi, enjekte edilen iire ¢ozeltisi miktari, amonyak ve egzoz
gazlarinin karisma derecesi, motorda kullanilan yakitin kiikiirt icerigi, egzoz gazlari

icerisinde bulunan toz miktar1 gibi parametrelere baglhdir.

10.1 SCR Sistemi Kullanim Alanlari

SCR sistemi, 1980 yilindan itibaren sabit kaynak emisyonlarinin azaltilmasinda
kullanilmaktadir. Giiniimiizde en etkili NOyx emisyonu indirgeme yontemi olarak
kabul edilen bu sistem, ilk defa 1970’1i yillarin sonunda Japonya’da gelistirilmistir.
Endiistriyel kazanlarda ve gaz tiirbinleri gibi ¢esitli enerji santrallerinde bu sistemler

mevcuttur ve bu sayede NOyx emisyonlart %70-95 oraminda azaltilabilmektedir.
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Ayrica feribotlar, yolcu gemileri, yiik gemileri, askeri gemiler ve romorkor gibi deniz

tasitlarinin ve dizel lokomotiflerin motorlar1 da SCR sistemiyle donatilmaktadir.

ABD genelinde SCR sistemi sabit dizel motorlarda ve karayollar1 tasitlarinin dizel
motorlarinda kullanilirken, Avrupa iilkelerinde ise bircok agir ticari tasit iiretici
firmasi, Euro 5 ve Euro 6 gibi emisyon standartlarin1 saglamak amaciyla iire bazl
SCR sistemini kullanmaktadir. Sistem ticari olarak ilk defa 2005 yilinda Japonya ve
Avrupa lilkelerinde agir ticari tasitlarda kullanilmistir. 2009 yilindan itibaren
ABD’de uygulanan yeni emisyon standartlarindan dolayi, SCR sistemi hem hafif

hem de agir ticari tagitlarda daha yaygin olarak kullanilmaya baglanmaisgtir.

10.2 SCR Sistemi Calisma Prensibi

SCR islemi esnasinda bir katalitik konvertdr, egzoz gazlar1 igerisinde bulunan
azotoksit emisyonlarin1 su buhar1 ve azota doniistiiriir. Bu doniisiim icin gerekli olan
indirgeyici madde, dozajlama modiilii yardimiyla siirekli olarak egzoz gazlari icine
enjekte edilir. Piiskiirtiilen indirgeyici madde, egzoz gazlar1 akisi icerisinde hidrolize
ugrar ve boylelikle amonyak aciga ¢ikmis olur. Bu kimyasal bilesik de, azotoksit
gazlariyla reaksiyona girerek doniigiimiin tamamlanmasini saglar. SCR sisteminin

prosesi asagidaki sekilde gosterilmistir.

(1) Exhaust inlet (3) SCR catalyst

(2) Injection of reducing agent in exhaust (4) Cleaned exhaust
gas flow

(5) Reducing agent tank
(AdBlue)

@ Outlet of cleaned exhaust

1:8:0,

Sekil 10.2 : SCR prosesi [36].
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SCR uygulamalarinda indirgeyici madde olarak, susuz amonyak (anhydrous
ammonia), sulu amonyak (aqueous ammonia) veya iire kullamilmaktadir. Bu
indirgeyici maddeler giiniimiizde yaygin olarak bulunmakta ve kullanilmaktadir. Saf
susuz amonyak olduk¢a zehirlidir ve depolanip saklanmasi ¢ok zordur fakat SCR
prosesi esnasinda herhangi bir doniisiime ugramadan azotoksit ile tepkimeye
girebilmektedir. Genel olarak biiyiik capli endiistriyel SCR operasyonlarinda
kullanilir. Sulu amonyak gerekli kimyasal doniisiimii gerceklestirmek i¢in oncelikle
hidroliz edilmelidir, fakat susuz amonyaga gore nakliyesi ve saklanmasi daha
kolaydir. En giivenli indirgeyici madde ise iiredir. Zehirli bir madde degildir ve
kokusuzdur. Avrupa iilkelerinde 2005 yilindan beri kullanilmaktadir ve sulu ¢ozeltisi
AdBlue ad: altinda pazarlanmaktadir. Urenin verimli bir sekilde indirgeyici madde
olarak kullamilabilmesi i¢in, termal bir ayristirma ile amonyaga doniisiimil sarttir.
AdBlue sivist tiiketimi, yakit tiiketiminin yaklasik %4’t kadardir ve bu sivi arag

icerisinde yakit tankina yakin bir konumda bulunan ayr1 bir tankta depolanir.

Tagitlarda bulunan dizel motorlarda indirgeyici kaynak olarak {iire ¢ozeltisi
kullanilmaktadir. %32,5 iire ve %67,5 su karisimindan olusan iire ¢ozeltisi, egzoz
akigt esnasinda hizla hidroliz olarak NH; (amonyak) iiretebilmektedir. Yani iire,
egzoz gazi icine piiskiirtiildiigiinde bozunarak amonyak olusumunu saglar. SCR
prosesi esnasinda piiskiirtiilen iire miktar1 ¢ok kritiktir ve bu yiizden cok hassas bir
kontrol mekanizmas1 gereklidir. Eger piiskiirtilen {ire miktar1 yetersiz kalirsa,
indirgenen NOy miktar1 ¢cok diisiik olur ve sistem anlamim yitirir. Gereginden fazla
miktarda iire pliskiirtiilmesi durumunda ise, atmosfere reaksiyona girmeyen amonyak
gaz1 salinmi gerceklesmis olur. Bu yilizden kontrol sistemi, siirekli olarak degisen
motor devrine ve sicakligina uymak icin egzoz gazlarina enjekte edilen iire miktarini

hassas bir sekilde ayarlamalidir.

SCR sisteminin diger sistemlere gore avantajli yanlarindan birisi de genis sicaklik
araliginda calisabilmesidir. Katalizor olmadan indirgeyici madde kullanilarak kabul
edilebilir miktarda NOyx emisyonu indirgenmesi ancak 800-900 °C sicaklik araliginda
gerceklesirken, katalizor kullanildiginda ise indirgeyici madde ile NOy arasindaki

reaksiyon 200-600 °C sicaklik araliginda ger¢eklesmektedir.

SCR sistemi NOyx emisyonlarim1 %90 oraninda azaltabilmektedir. Ayrica dizel motor
uygun bir sekilde yapilandirilirsa, PM emisyonlar1 da minimum seviyeye

indirilebilir. Boylelikle saglanmas1 siirekli daha zor hale getirilen egzoz emisyon
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degerleri elde edilebilir. SCR sistemi kullaniminin sagladig1 bir baska avantaj da,
daha diisiik yakat tiiketimidir. Euro 6 standartlar ile birlikte gelecek olan son derece
diisiik emisyon degerlerini saglamak icin genellikle, EGR, DPF, DOC gibi diger
emisyon azaltici sistemler, SCR sistemiyle kombine edilerek kullanilmaktadir. Dizel

motorlarin SCR sistemi asagidaki sekilde gosterilmistir.

DOSING SYSTEM
UREA TANK

TEMPERATURE | [A
REGULATOR ]

DIESEL EXHAUST SCR
TECHNOLOGY

SCR TECHNOLOGY USES
AMMONIA TO REDUCE NOx
TO ELEMENTAL NITROGEN
AND WATER

EXHAUST
SENSOR

<<
© | NO+NO2+2NHs—>2N2+ 3H:0

Sekil 10.3 : Dizel motoru SCR sistemi [16].

10.3 SCR Sisteminin Dezavantajlari

e SCR sistemi, olduk¢a karmasik bir kontrol mekanizmasina sahiptir. Tasitlarin
dizel motorlar1 ¢cok degisken sartlarda ¢caligmaktadir. Kontrol sistemi, degisen
calisma sartlarina uymak icin siirekli olarak enjekte edilen indirgen madde
miktarini hassas bir sekilde ayarlamalidir.

e Dizel motorlarda kullanilan yakit ve yaglama yagindan kaynaklanan kiikiirt
ve fosfor gibi maddeler katalizorii deaktif hale getirerek, SCR sisteminin
diizgiin bir sekilde calismamasina neden olabilir.

e SCR Kkatalisti yiiksek egzoz sicakliklarina maruz kalirsa, sistem termal
bozunmaya ugrayabilir.

e NO emisyonlarinin azaltilmasi icin gerekli olan iire cozeltisi bittikce,
AdBlue deposu doldurulmalidir. Aksi halde sistem devredisi kalir. AdBlue
stvisinin depolanmasi ve taginmasi ekstra maliyet ve zorluk getirmektedir.

Ayrica AdBlue deposu i¢in tagitta ekstra bir alan gerekmektedir.
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10.4 SCR Sistemi Katalizorleri

SCR prosesinde katalizor yatagi, motorun isletme sicaklifmna kadar sitilir. Ure
cOzeltisinin egzoz gazlar1 akimina enjekte edilmesiyle birlikte, amonyak katalizor
yiizeyinde absorbe edilir. Amonyak katalizor yiizeyinde oksijenli ortamda NOy ile
reaksiyona girer ve sonug¢ olarak su ve azot gazi agiga ¢ikar. SCR sisteminde farkll
katalizor tipleri kullanilabilir. Katalizor se¢ciminde genel olarak belirli olan parametre
egzoz gazlart sicakligidir. SCR katalizoriiniin aktivitesi, uygun ©On oksidasyon

katalizoriiniin yerlestirilmesiyle biiyiik 6l¢iide arttirilabilir.

Katalizorler SCR prosesinin en ©nemli elemanlaridir. SCR katalizorleri;
titanyumdioksit (TiO;), vanadyumpentaoksit (V,Os), tungstentrioksit (WQO3) gibi
metaloksitler veya baz metal iceren zeolitler gibi (Cu-Zeolit, Fe-Zeolit) kimyasal
malzemelerden iiretilmektedir. Herbir katalizor cesidinin birbirine gore avantajlar1 ve

dezavantajlart mevcuttur.

Metaloksit katalizorler, zeolit katalizorler gibi yiiksek termal dayamima sahip
degildir. Fakat yiiksek termal dayanim, SCR ve DPF sistemlerini birarada
bulunduran dizel motor uygulamalarinda beklenen bir 6zelliktir. Bu tip katalizorlerin
maliyetleri diger katalizorlere gore daha diisiiktiir. Metaloksit katalizorler,
endiistriyel alanlarda ortaya ¢ikan sicaklik araliklarinda kullanim i¢in ¢ok uygundur.
Ayrica bu tip katalizorlerin bulundugu SCR sistemlerinde, SO, gazinin oksitlenerek,
asidik oOzelliklerinden dolayr son derece zararli olan SO; gazina doniisiim riski

yiiksektir.

Metaloksit katalizorlerden, tungstentrioksit termal ve mekanik kararliliga sahiptir.
Degisik isletme sicakliklarina en iyi uyum saglayan katalizor titanyumdioksittir.
Vanadyumpentaoksit ise, yiiksek secicilik 6zelligine sahiptir. Vanadyumpentaoksit
cok iyi reaksiyona girmektedir ve isletme Omrii diger metal bazli katalizorlere gore

daha uzundur.

Zeolit katalizorler, metaloksit katalizorlere gore daha yiiksek sicakliklarda
calisabilme o6zelligine sahiptir. Yaklasik 800-900 °C sicaklik seviyelerine kadar
dayanim gosterirler. Zeolit katalizorlii SCR sistemlerinde, SO, gazinin oksitlenme

ihtimali daha diistiktiir.
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Giiniimiizde en yaygin olarak kullanilan katalizér geometrileri, petek ve plaka tipli
tasarimlardir. Farkli tip geometrili katalizorlerin birbirlerine gore avantajlar1 ve
dezavantajlar1 vardir. Plaka tipli katalizOrlerde basin¢ azalmalar1 daha diisiik
seviyelerde olmaktadir ve tikanma ve kirlenme gibi durumlar daha az goriilmektedir.
Fakat bu katalizor tasarimlar1 daha biiyiik boyutlara sahiptir ve maliyetleri yiiksektir.
Petek tipli katalizorler, daha kiiciik boyutlarda ve ucuzdurlar. Bu tip katalizérlerde
basing diislisleri daha yiliksek seviyelerde olmaktadir. Petek tipli katalizorlerin bir

bagka dezavantaji ise, tikanma ve kirlenmeye karsi daha elverisli olmalaridir.

Partikiil maddelerin, katalizorleri tikamasi ve agindirmasi sebebiyle sistemin verimi
diisebilmektedir. Ayn1 zamanda yakitta bulunan kiikiirtten kaynaklanan SO, gazinin
SO; gazina oksidasyonu sonucunda da katalizor kirliligi artmaktadir. Bu ylizden
katalizér tasarimi yapilirken kirlenmeye, tikanmaya, asinmaya ve yiiksek basing
diistislerine kars1 gerekli 6nlemler alinmalidir. Giiniimiizde dizel egzoz sistemlerinde,
en yaygin tasarim olarak tek parca siitunlu katalizorler kullanilmaktadir. Bu tek parca

stitunlarin, paralel petek yapisi ve diiz kanallar1 mevcuttur.

10.5 SCR Sistemi Kimyasal Reaksiyonlari

SCR prosesi esnasinda gerceklesen ilk kimyasal olay, iire ¢ozeltisinden yiiksek
sicakliklarda hidroliz yoluyla amonyak (NH3) olusumudur. Bu reaksiyonun
gerceklesmesi i¢in, indirgeyici madde olan iire ¢ozeltisi egzoz akisina kars1 enjekte

edilir. NH; olusum reaksiyonlar1 asagidaki gibidir.
0O+ H,N+C+ NH, » NH; + HNCO (10.1)

HNCO + H,0 > NH; + CO, (10.2)

Amonyak (NHj3) elde edildikten sonra bir sonraki asama, katalizor icerisinde
azotoksit (NOy) emisyonlarinin, azot (Nz) ve suya (H2O) indirgenmesidir. NOy

emisyonlarinin indirgenmesi i¢in gerceklesen SCR reaksiyonlar1 asagidaki gibidir.

4NO + 0, + 4NH; - 4N, + 6H,0 (10.3)
NO + NO, + 2NH; - 2N, + 3H,0 (10.4)

8NH; + 6NO, - 7N, + 12H,0 (10.5)
2NO, + 0, + 4NH; - 3N, + 6H,0 (10.6)
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Birinci siradaki reaksiyon, standart SCR reaksiyonu denklemidir. Ikinci siradaki
reaksiyon ise, diger reaksiyonlara gore daha hizh bir sekilde gerceklesmektedir ve

ticlincii siradaki reaksiyon en yavas olanidir.

Dizel motorlarin SCR sisteminde ideal reaksiyon sicakligi, kullanilan katalizor tipine
gore degisim gostermektedir. Ornek olarak, vanadyum bazli bir katalizér 400 °C
seviyelerinde maksimum miktarda azotoksit emisyonunu indirgeyebilmektedir. Daha
yiiksek sicakliklarda ise, bu oran diismektedir. Fakat zeolit katalizorler daha yiiksek
sicakliklarda dahi verimli olarak calisabilmektedir. Verimli olarak reaksiyonlarin
gerceklestigi en diisiik sicaklik degeri; yakit kalitesine, egzoz gazlar1 bilesenlerine ve

katalizor geometrisine bagl olarak degismektedir.

Gliniimiizde yaygin olarak kullanilan katalizor tipi zeolit katalizorlerdir. Bu tip
katalizorler, daha yiiksek oranda azotoksit emisyonlarinin indirgenmesi ve bazi dizel
egzoz sistemlerinde karsilagilabilecek olan cok yiiksek sicakliklara dayanim

saglanabilmesi i¢in siirekli olarak gelistirilmektedirler.
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11. SCR SISTEMI SICAKLIK MODELLEMESI

Euro 6 emisyon standartlarini saglamak amaciyla, birgok agir ticari tasit lireticisi gibi
FORD firmas1 da SCR sistemini kullanmaktadir. Uzun yillardan beri, agir ticari
tagitlardan binek araglara kadar biitiin araclarda katalitik konvertor sistemleri
kullanilmaktadir. Bu katalitik konvertorlerin bir ¢esidi de SCR (Selective Catalytic

Reduction) sistemidir.

SCR sisteminde egzoz gazlarina enjekte edilen amonyak ile birlikte egzoz gazlari
icerisinde bulunan ve ¢evreye son derece zararlh olan azotoksit emisyonlari, havada
zararsiz halde bulunan azot gazina ve suya indirgenmektedir. Amonyak toksik bir
madde oldugundan, piyasada toksik olmayan sulu ¢ozeltisi AdBlue ismi altinda
bulunabilmektedir. AdBlue, iirenin deiyonize su igerisindeki %32,5 oranindaki
cozeltisidir. AdBlue sivisinin en 6nemli dezavantaji -11 °C’de donuyor olmasidir. Bu
ylizden soguk ortamlarda kullanim1 icin SCR sisteminin siirekli olarak belirli sicaklik
seviyelerinde olmasi cok kritiktir. AdBlue sivisinin donmast sonucu SCR sistemi
zarar gOrmemektedir fakat enjeksiyon islemi gerceklesemediginden sistem
calisamamaktadir. Donma olaymin engellenmesi ve donmus sivinin aninda
coziilebilmesi i¢in, sistemin 1sitilmas1 mecburidir. Bu sebepten dolayi, SCR sistemi

elektriksel olarak ve motordan gelen sicak su tesisati ile 1sitilmaktadir.

AdBlue sivist sistem i¢inde donmus oldugunda hizli bir sekilde ¢oziilebilir olmas,
sistemin tekrar ¢alisir hale gelmesi icin Oonemlidir. Ama SCR sisteminin 1sitilmasi
enerji gerektiren bir islem oldugundan, minimum seviyede enerji harcanarak hizli bir
sekilde ¢oziilme saglanabilmesi oncelikli amagtir. SCR sistemi 1sitilmasinin en etkili
sekilde yapilabilmesi icin sistemde gerekli goriilen her noktaya sicaklik sensorleri
yerlestirilmelidir. Fakat sicaklik sensorlerinin maliyeti ¢ok yiiksek oldugundan
fiziksel bir modelleme ile sistemin onemli noktalarindaki sicaklik degerleri tahmin

edilerek, ortalama SCR sistemi sicakligi bulunmalidir.

Yapilan bu tez ¢alismasindaki oncelikli amag, kurulan bir Matlab/Simulink sicaklik
modeli sayesinde Ford Cargo motorundaki SCR sisteminin degisik noktalarindan

elde edilen degerlerle, ortalama sicaklik degerinin tanimlanmasidir.
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Model kurulumu esnasinda, parametrelerin yorumlanir sekilde olmasina dikkat
edilmistir. Boylelikle, farkli parametrelere farkli degerler girilerek ortaya cikan
sonuclar yorumlanabilir. Sicaklik modellemesi, farkli fiziksel ve 1s1l degerlerle
kolaylikla calisabilecek sekilde tasarlanmistir. Aym zamanda model, AdBlue
stvisinin dondugu veya donma riskinin oldugu sicaklik degerlerine uygun olarak da

calisabilmelidir.

11.1 SCR Sistemi Sicaklik Modeli Ozellikleri

e SCR sisteminin modellenmesiyle elde edilen ortalama sicaklik degerleri,
WHTC cevrimine uygun olacak sekilde 1800 saniye boyunca tahmin
edilebilir olmalidir.

e SCR sisteminin modeli, gercek test cevrimi degerleriyle genel olarak
ortiistiyor olmalidir.

e SCR sisteminde bulunan biitiin parametrelerin degerleri degistirilebilir veya
ayarlanabilir olmalidir.

e Sicaklik modeli, sadece temel Matlab bilgisine sahip kisiler tarafindan
kullanilabilecek kadar anlasilir ve basit olmalidir.

e Sicaklik modeli diizenli bir sekilde olusturulmus olmalidir.

11.2 SCR Sistemi Sicaklik Modellemesi Metodu

SCR sistemi sicaklik modeli, fiziksel ozellikler ve ol¢iim degerleri baz alinarak
yapilmistir. Bunun yansira, modelin test diizeneginde elde edilen gercek verilerle
oOrtiisebilmesi icin, parametrelerin belirlenmesinde gercek Olciim  degerleri
kullanilmistir. Modelin Matlab/Simulink programi kullanilarak yapilmasinin sebebi,
bu programin biitiin diinyadaki {iniversiteler ve motor iireticileri firmalar tarafindan

yaygin olarak kullaniliyor olmasidir.

Modelleme islemi, iic asamadan olusmaktadir. ilk asamada, sistem daha kiiciik alt
sistemlere boliiniir. Daha sonra farkli alt sistemler incelenir ve temel denklemler
formiile edilir. Son asamada ise, denklemler simulasyona uygun olacak sekilde

yapilandirilir.
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12. ISI TRANSFERI

12.1 SCR Sistemi Is1 Transferine Giris

SCR sistemi igerisindeki 1s1 transferi olayi, sicaklik degerleri ve 1s1 akisina baghdir.
Sicaklik, depolanmis enerji Olciistinii ve 1s1, sicaklik enerjisinin bir noktadan baska
bir noktaya hareketinin Ol¢iisiinii temsil etmektedir. Malzeme oOzellikleri sistemin
sicakligini ve 1sistm etkilemektedir. En 6nemli malzeme o6zellikleri, 1s1l kapasite,
termal iletkenlik ve yogunluktur. Daha detayli hesaplamalar yapilmak istenirse, akis

hiz1 ve viskozite gibi degerler de dikkate alinmalidir.

Taginimla 1s1 aktarimi (kondiiksiyon), temel olarak molekiillerin kitleler halinde
hareketinden kaynaklamir. Iki farkli sicakliktaki yiizey arasinda hareket halindeki
akigkan bu hareketi sirasinda 1s1 tasinimint saglar. Iletimle 1s1 aktarimi (konveksiyon)
ise, durgun bir ortamda gerceklesir. Birbirleriyle temas halindeki molekiillerin kafes
yapisindaki titresimler sayesinde, 1s1 bir sonraki molekiile tagmir. Isinimla 1s1
aktariminda (radyasyon) ise, 1s1 aktarimmi icin bir ortama gerek duyulmaz. Birbirini
goren yiizeyler arasinda sicaklik farki oldugu siirece 1s1nimla 1s1 aktarimi oldugunu

sOylemek miimkiindiir.

Is1 transferi yasalar1 sicaklik (T) ve 1s1 (Q) arasindaki iliskiye dayanir. Asagidaki
denklemlerde C, 1s1l kapasiteyi ifade etmektedir.

Q) = € T(®) (12.1)
1 t

@) = f 0(s)ds + T(0) (122)
0

12.2 Is1 Transferinin Cesitleri

12.2.1 Kondiiksiyon ile 1s1 transferi

Kondiiksiiyon ile 1s1 transferinde; 1s1, kiitlenin bir yerinden baska bir yerine atomsal

seviyede, kinetik enerji seklinde tasinarak iletilir. Bu olayin, gaz kiitlesinde
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molekiillerin elastik carpismasi ile, sivilarda ve yalitkan kati malzemelerde kafes
sisteminin boyuna salimimlari ile, metallerde ise aynen elektrik akimi gibi serbest
elektronlarin hareketleriyle meydana geldigi varsayilmaktadir. Is1 transferi daima
yiikksek sicakliktan, diisiik sicakliga dogrudur. Metaller gibi yogun maddeler,
molekiilleri arasindaki mesafeler daha az oldugundan dolayi, genellikle 1s1y1 daha iyi

iletirler.

Is1 iletim kanunu, Fourier kanunu olarak da bilinmektedir. Bu kanuna gore; 1s1, birim
zamanda bir tabaka boyunca olan 1s1 miktarinin, sicaklik farkimin gradyanina olan
oramdir. Bu kanunla kapali bir sekilde ortaya ¢ikan orant1 sabiti ise 1s1 iletim

katsayist (A) adim alir.

dT
Geond = —/1§ (12.3)
Bu denklemde; qcong 181y1, A malzemenin 1s1 iletim katsayisini, T sicakligi, x ise 1s1
akig1 yoniinii ifade etmektedir. Eger 1s1 iletimi tek boyutlu ise, esitlikte 1s1 akigt yonii
olarak malzeme kalinligi (L) degeri kullanilmaktadir. Toplam 1s1 miktan ise,
asagidaki denklemde goriildiigii gibi, 1simin alanla carpilmasi sonucunda ortaya

cikmaktadir.

AT
Qcond = qcondA =14 T (12.4)

12.2.2 Konveksiyon ile 1s1 transferi

Konveksiyon ile 1s1 transferinde; 1s1, aynen bir yiikiin taginmasindaki gibi, maddenin
kendi hareketi vasitasiyla, farkli sicakliklardaki bir yerden diger bir yere taginir. Yani
151 mekanik bir olay sonucu olarak transfer edilir. Buradan da anlasilacagi gibi
konveksiyonla 1s1 transferi sivi ve gazlarda (akiskanlarda) meydana gelmektedir ve

bu nedenle de akiskanlar dinamigi ve kanunlariyla ¢ok yakindan ilgilidir.

Isinin tasinmasini saglayan hareketli boliimlerin hareketini saglayan etki ise zorlayici
konveksiyon olabilecegi gibi, sistemin kendi biinyesinde meydana gelen dogal
konveksiyon da olabilir. Temel olarak konveksiyon ile 1s1 transferi denklemi

asagidaki gibidir.

Qconv = hAT (12.5)
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Bu denklemde; qconv 151y1, h konveksiyon ile 1s1 iletim katsayisini, AT sicaklik farkini
ifade etmektedir. Toplam 1s1 miktari ise, asagidaki denklemde goriildiigii gibi, 1s1in

alanla carpilmas1 sonucunda ortaya ¢ikmaktadir.

Qconv = hAAT (12.6)

12.2.3 Radyasyon ile 1s1 transferi

Radyasyon ile 1s1 transferinde; 1s1, elektromagnetik dalga hareketleri ile bir bolgeden
baska bir bolgeye tasinmaktadir. Radyasyonla dalga hareketinin enerjisi icerisinden
gectigi hacim tarafindan alinmadigi taktirde bu hacmin sicakh@inda bir degisme
olmaz. Fakat konveksiyon ve kondiiksiiyon ile i1simin transferi hallerinde ise, 1s1

icinden gectigi ortamin sicakligin1 mutlaka arttirmaktadir.

Isinin radyasyonla transferinde, kaynakta 1s1 6nce elektromagnetik dalgalara donisiir,
sonra bu dalga hareketi baglantiyr saglayan hacimden gecer, daha sonra karsit
ylizeyde kismen veya tamamen tekrar 1s1 enerjisine doniisiir. Radyasyon yoluyla
transfer olan 1s1, diistiigii yiizey tarafindan kismen absorbe edilir, kismen geri
yansitilir ve kismen de transit sekilde gecirilir. Genel olarak, radyasyon ile 1s1

transferi denklemi agagidaki sekilde ifade edilir.
Q = eA = ecAT* (12.7)

Radyasyon ile yayilan 1s1 miktari, kondiiksiyon ve konveksiyon ile yayilan 1s1
miktarina gore c¢ok daha kiiciik degerlerde oldugu icin, genel olarak yapilan

hesaplamalarda ihmal edilmektedir.

12.3 Genel Is1 Transferi Denklemi

Pratik olarak gerceklesen bircok 1s1 transferi uygulamasinda, kondiiksiyon ve
konveksiyon ile 1s1 iletimlerinin kombinasyonu mevcuttur. Bu yiizden, bu iki 1s1
iletimi cesidini de yansitan genel 1s1 transferi denklemi kullanilmaktadir. Ornek
olarak, tank duvan igerisindeki 1s1 transferi olaylar1 temel olarak ii¢ etkenden

etkilenir. Bu etkenler asagidaki gibi siralanabilir:

® s1vi ve duvar arasindaki konveksiyon katsayisi (hi)
e duvar kalinlig1 (x) ve duvarin kondiiksiyon katsayisi (A)

e duvar ve hava arasindaki konveksiyon katsayisi (hy)
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Genel olarak tank duvarindaki 1s1 transferi katsayis1 (U) asagidaki denklemle ifade

edilir ve buradaki 1s1 transferini etkileyen parametreler asagidaki sekilde

gosterilmistir.
U— 1
Sl x 1 (12.8
nt1tn, )
Hava Sm1
Thr.‘.\ Tsm
h
hy
[ 2.
o
x

Sekil 12.1 : Tank duvari 1s1 iletimi.

Bunun sonucunda da toplam 1s1 transferi miktar1 (Qp); A tank ylizey alani, Ty, s1vi

sicaklig ve Th,y, dis hava sicakligi olmak iizere asagidaki denklemle ifade edilir.

Qtop =UA (Tsun - Thava) (12.9)

12.4 AdBlue Isil Ozellikleri

AdBlue s1visi, iirenin deiyonize su igerisinde %32,5 oranindaki ¢ozeltisidir ve bu sivi
-11 °C civarinda donmaktadir. AdBlue sivisinin 1s1l kapasitesi C, sicakliga gore
degismektedir. Ayn1 faz icerisindeki sicaklik degisimi 1s1l kapasiteyi cok az
etkilemektedir. Asil biiyiik degisim, siv1 ve kat1 fazlar arasinda gbzlemlenmektedir.

Bu fazlardaki 1s1l kapasite degerleri asagida gosterilmistir.
Cpsn = 3,4/ kgK] (12.10)
Cpkatrr = 1,6[//kgK] (12.11)

Sivi haldeki AdBlue’nun sicakliga bagli degisimi asagidaki denklemde ifade
edilebilir. Bu denklemdeki sicaklik degeri °C cinsinden olmalidir.

Passin = 1100,01 — 0,428345T — 1,62819 * 107372 (12.12)
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Kati1 fazdaki AdBlue yogunlugunun, sicaklifa gore degisimi ¢ok az oldugundan
ihmal edilebilmektedir. Bunun yanisira, kat1 ve sivi fazdaki AdBlue’nun 1s1 iletim

katsayilar1 da (L), asagidaki esitliklerde goriildiigu tizere birbirinden farklidir.
A‘AB,SL‘I]I, = 0'57[W/mK] (12.13)
A4 katr = 0,75[W /mK] (12.14)

SCR sisteminde bulunan bircok komponentin tek ortak ozelligi igerisinde AdBlue

stvisinin bulunmasidir. AdBlue sivisinin, sicaklik-yogunluk grafigi asagidaki sekilde

gosterilmistir.
1120 : : ! : :
E 1100
2
<
1080
x
E 1060
2
o 1040 : : ) " :
-2 0 20 40 60 80 100
Sicaklk (°C)

Sekil 12.2 : AdBlue sicaklik-yogunluk grafigi.
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13. FORD CARGO ECOTORQ MOTORU

13.1 Ecotorq Motoru Genel Bilgi

Ford Otosan firmasina ait olan ekonomik, giiclii ve uzun Omiirlii Ecotorq motoru,
tim parcalariyla birlikte Tiirkiye’de bilgisayar ortaminda tasarlandi. Ford Otosan
miihendisleri Ford Cargo agir ticari tasit ¢esitleri icin uzun Omiirlii, sessiz ve cevre
dostu bir motor yaratti. Asagida resmi gosterilen Ecotorq motoru, torku ve giiciiyle

yiiksek performans ve yakit tilketiminde tasarruf saglayan bir motordur.

Sekil 13.1 : Ecotorq motoru [41].

Ecotorq motorlarinda bulunan FElektronik Kontrol Birimi (ECU), motorun
yonetilmesini saglayan bir iinitedir. Alicilardan aldig bilgileri degerlendirerek ve
kesin formiiller kullanarak hesaplamalar yapar. Beklenmedik durumlarda hafizasinda
yiikklenmis bilgileri kullanarak ulastigi sonuclara goére ve kumandalar yardimi ile
motorun verimli caligmasini saglar. Sistemde olusan arizalar1 da kaydederek test

cihaz1 yardimi ile bu arizalarin rahatlikla okunmasini saglar.

Common Rail enjeksiyon sistemi sayesinde yiiksek basing pompasi, motor devrine

ve anlik yakit ihtiyacina bagl olarak ortak yakit yolu igerisinde, yakit karisimini
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1800 bar’a kadar piiskiirterek tam yanma ve diisiik egzoz emisyonlar1 elde edilmesini
saglar. Ayn1 zamanda optimum piiskiirtme zamanlamasi ve miktar1 anlik olarak

hesaplanarak, diisiik yakit tiikketimi degerlerine ulasilmasi saglanir.

Ecotorq motoru icin gelistirilen servis yazilimi FODP (Ford Otosan Diagnostik
Platform) ile kolay ve etkin sistem kontrolii ve bakim1 saglanir. Ayn1 zamanda SCR
teknolojisi ile donatilmis cevre dostu Ford Cargo kamyonlari, bu teknoloji sayesinde

sagladig1 yakit ekonomisi ile igletme maliyetlerini de diisiirerek karlilig arttirir.

Ecotorq motorunun modiiler tasarimi ve parca sayisinin az olmasi bakim kolayligi
saglar. Arttirilmig servis araligi ile yag ve yakat tiiketimini diisiiriir, periyodik bakim
maliyetlerini asgariye indirir. Ecotorq motorunun 24 supaph silindir kafasi,

performansi en iist diizeye tasir.

13.2 Ecotorq Motoru Cesitleri

Ford Cargo Ecotorq motoru gelisim siirecindeki motor ¢esitleri ve bu motorlarda

kullanilan teknolojiler asagidaki ¢izelgede gosterilmektedir.

Cizelge 13.1 : Ecotorq motoru ¢esitleri.

Motor Hacmi Motor Giicii Euro Standard: Egzoz Stratejisi Kamyon Tipi
9.01t 260 PS Euro 6 SCR+EGR+DPF Nakliye
9.01t 320 PS Euro 6 SCR+EGR+DPF Ingaat
9.01t 320 PS Euro 6 SCR+EGR+DPF Nakliye
1131t 400 PS Euro 6 SCR+EGR+DPF Ingaat
11.31t 400 PS Euro 6 SCR+EGR+DPF Nakliye
11.31t 400 PS Euro 6 SCR+EGR+DPF Cekici
11.31t 460 PS Euro 3 - Ingaat
11.31t 460 PS Euro 3 - Nakliye
11.31t 460 PS Euro 3 - Cekici
11.31t 460 PS Euro 5 SCR Ingaat
11.31t 460 PS Euro 5 SCR Nakliye
11.31t 460 PS Euro 5 SCR Cekici
12.71t 460 PS Euro 5 SCR Cekici
12.71t 460 PS Euro 6 SCR+EGR+DPF Cekici
12.71t 480 PS Euro 3 - Cekici
12.71t 500 PS Euro 5 SCR Cekici
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13.3 Ecotorq Motoru Euro 6 Calismalar

Ford Cargo Ecotorq motoru egzoz gazi emisyon dl¢iim degerleri, yeni yonetmelikle
tanimlanan standartlara ve sinir degerlere uygun olmak zorundadir. Bu yiizden
Ecotorq motoru, gercek diinya kosullarin1 yansitan WHTC ve WHSC siiriis
cevrimlerine gore test edilecektir. Bu testlerin yapilacagi ¢evrimleri gosteren grafik

asagidaki sekilde gosterilmisgtir.

2500

2000

=S
o
o
o

1000

Engine Torque (Nm)

500

400 1200 1400 1600 1800 2000
Engine Speed (rpm)

Sekil 13.2 : WHSC ve WHTC cevrim grafigi [42].

Ecotorq motorlarinda Euro 5 egzoz emisyon standartlarim saglamak amaciyla,
sadece SCR sistemi kullanmaktaydi. Euro 6 standartlarina uygun olacak olan yeni
motorlarda ise EGR, SCR ve DPF sistemleri birlikte kullamlacaktir. Bu yeni tip
motorlarin, en az Euro 5 uyumlu Ecotorq motorlar1 kadar ekonomik ve yiiksek

performansli olmasi hedeflenmektedir.

Yeni Ecotorq motorlarinda, iire dozajlama sistemi olarak Bosch firmasina ait olan
DeNOy teknolojisi kullanilacaktir. Denoxtronic adi verilen bu sistemde, AdBlue
stvist atomizasyon i¢in gerekli olan basing degerleriyle direkt olarak SCR katalitik
konvertorii icinde bulunan egzoz gazlari iizerine piiskiirtiiliir. Boylelikle, iire

hidrolize ugrayarak amonyak (NH3) gazina doniistiiriilmiis olur. Sistemde bulunan
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dozajlama modiilii, motorun o anki ¢alisma kosullarina uygun olan AdBlue miktarini
egzoz gazlari lizerine piiskiirtiir ve gerceklesen kimyasal reaksiyonlar sonucunda
SCR Kkatalitik konvertorii icerisinde bulunan amonyak, azotoksit gazlarimi zararsiz

olan azot ve su buharina doniistiiriir.

Bir onceki Euro 5 uyumlu Ecotorq motorlarinda vanadyumpentaoksit (V,Os)
katalizorii tercih edilmistir. Yeni tip Euro 6 uyumlu motorlarda ise Cu-Zeolit
katalizorii kullanilmasi planlanmaktadir. Vanadyumpentaoksit katalizorii, Cu-Zeolit
katalizorii gibi yliksek termal dayanima sahip degildir. Yiiksek termal dayanim, SCR
ve DPF sistemlerini birarada bulunduran dizel motorlarda olmasi gereken kritik
ozelliklerden birisidir. Vanadyumpentaoksit katalizoriiniin, Cu-Zeolit katalizoriine

gore tek avantaji maliyetinin daha diisiik olmasidir.

Euro 6 uyumlu yeni Ecotorq motorlarinin DPF sisteminde aktif rejenerasyon yontemi
tercih edilmektedir. Aktif rejenerasyon, biriken PM miktar1 DPF modiili tarafindan
belirlenen miktara ulastifinda baslar ve bu islemin tekrarlanma siireci siiriis
kosullarma bagli olarak degisiklik gosterir. Dizel partikiil filtresinin aktif
rejenerasyonu, filtre sicakliginin partikiil madde yanma sicakligina yiikseltilmesiyle
baglar ve bu sicaklik degerinin Ecotorq motorunda 600 °C seviyesinde olmasi
hedeflenmektedir. Aktif rejenereasyon yontemi daha dayanikli ve daha giivenilir bir
yontemdir fakat pasif rejenerasyon yontemine gore maliyeti daha yiiksektir ve yakit
titketimini bir miktar arttirir. Aktif rejenerasyon sistemindeki esik sicaklik degerleri

asagidaki grafikte gosterilmistir.

temperature
4 resulting exhaust gas temperature @ DPF
DPF target o,
temperature > 600 °C
temperature boost by POI
/ or HCI = exotherm over DOC
DOC target @
temperature >300°C
f } ’ —’u"": o temperature boost by engine measures
engine-out v
exhaust gas < 300°C
temperature
» time

Sekil 13.3 : Ecotorq motoru aktif rejenerasyonu [42].
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13.4 Ecotorq Motoru Euro 6 Stratejisi

NiQsuas Wd
[IQSU3sS XON

11QSU3s XON

LU/ V= z193 |

_ 19393131 2vO _

9n3 biojoog

NOx Sensoru

PM Sensoru

Sekil 13.4 : Ecotorq motoru Euro 6 sratejisi.
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13.5 Ecotorq Motoru Sicakhk Testleri

Dizel motorlarin SCR sistemlerinde birka¢ cesit katalist tipi kullanilabilir. Egzoz
gazlar1 sicakliklari, katalist se¢imi tercihinde belirleyici bir rol oynamaktadir. SCR
sistemi, 200-600 °C sicaklik araliklarinda verimli bir sekilde kullanilabilmektedir.
SCR katalisti, 800 °C gibi yiiksek egzoz sicakliklarina maruz kalirsa sistemde termal
bozulmalar meydana gelebilir. Bircok test uygulamasinda motor, istenilen
degerlerden daha yiiksek yiikler altinda calisigi zaman, NOy azaltici katalistin
sicakligr 600 °C degerini gegcmektedir.

Bu ve bu gibi sebeplerden dolay1, dizel motorlarin egzoz gazlar1 sicakligl ve egzoz
sistemleri ylizey sicakliklari, olusan egzoz emisyon degerlerini etkileyen en onemli
parametrelerdendir. Dogru sicaklik degerlerinin belirlenebilmesi i¢in, Ford Otosan
dinamometre laboratuvarinda, Euro 6 uyumlu yeni Ecotorq motoru egzoz sistemi
simule edilerek, WHTC ve WHSC cevrimlerine uygun olacak sekilde 1800 saniye
boyunca farkli noktalardaki sicaklik degerleri 6lciilmiistiir.

SCR sistemi sicaklik degerlerinin en basarili sekilde tahmin edilebilmesi icin
sistemde gerekli goriilen biitiin noktalara sicaklik sensorleri yerlestirilmelidir. Fakat
sicaklik sensorlerinin maliyeti cok yiiksek oldugundan, fiziksel bir modelleme ile
sistemin Onemli noktalarindan ortalama sicaklik degerleri ortaya ¢ikarilabilir. Bu
yiizden Ecotorq motoru egzoz sistemi simulasyonunda yapilan optimizasyon
caligmas1 sonucunda, sisteme 50-60 adet civarinda sicaklik sensorii yerlestirilmesine
karar verilmistir. SCR sistemine konumlandirilan 7 adet sicaklik sensoriiniin

konumlar1 ise asagidaki sekilde gosterilmistir.

A

Sekil 13.5 : SCR sistemi iizerindeki sicaklik sensorleri.
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Ford Otosan dinamometresinde simule edilen Euro 6 uyumlu Ecotorq motorunun

resmi asagidaki gibidir. Rakamlarla belirtilen bolgelerdeki egzoz gazlar1 sicaklik

degerleri, WHTC ve WHSC test ¢evrimleri i¢in °C cinsinden ayr1 ayri dl¢iilmiis olup
ekte (EK B, EK C, EK D, EK E) paylasilmistir.

Sekil 13.6 : Euro 6 uyumlu Ecotorq motoru egzoz sistemi.

Ford Otosan dinamometreseinde ¢ekilmis olan yukaridaki resimde gosterilen;

1.bolge :
2.bolge :
3.bolge :
4.bolge :
5.bolge :
6.bolge :
7.bolge :

Turbosarj ve DOC arast
DOC

DPF

DPF ve SCR arasi1

SCR

AMOX

Egzoz cikisi

bolgeleridir. Ekte paylasilan 6l¢ciim degerlerinde bu bolgelerdeki sicaklik degerlerinin

yanisira, egzoz gazi akis degerleri de mevcuttur. Bu Olglimler yeni Euro 6 test

cevrimlerine uygun olacak sekilde 1800 saniye zaman araliginda yapilmaistir.
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Euro 6 uyumlu Ecotorq motoru test diizenegi sicaklik dl¢timlerinin dogru bir sekilde

yapilabilmesi i¢in, dinamometre laboratuvari ortam sartlarinin ve motor diizeneginin

baz1 degerleri saglamast mecburidir. Bu degerler sartlandirilabilir degerlerdir ve bazi

regiilasyonlarla belirlenmislerdir. Yapilan testin gecerli olabilmesi i¢in gerekli olan

bu degerler asagidaki sekilde siralanabilir.

Dinamometre laboratuvart ortam basinci 1 bar (atmosfer basinci degerinde)
olmalidir.

Dinamometre laboratuvar1 ortam sicakligi 25 °C civarinda olmalidir.

Motora yakat giris sicakligi 30 °C olmalidir.

Motora yakat giris basinci 150 mbar olmalidir.

Motordan yakat ¢ikis basinc1 700 mbar’dan daha diisiik olmalidir.

Motora giren havanin nem orant %50 olmalidir.

Motora giren havanin sicakligi 25 °C olmalidir.

Motor suyu sicakligi maksimum 85 °C olmalidir.

Boost havasi sicakligi (havanin manifolda giris sicakligr) 40 °C olmalidar.
Egzoz kars1 basinct maksimum gii¢ noktasinda (2100 rpm devirde) 640 mbar
olmalidir.

Motor yagi sicakligit 110 °C olmahdir fakat bu degerin 135 °C’ye kadar

yiikselmesine izin verilebilir.

Yapilan bu testlerin, diger testlerle karsilagtirilabilir olmasi ic¢in biitiin bu degerler

saglanmalidir. Sartlandirilabilir degerlerin elde edilmesini saglayan bazi cihazlar

asagidaki sekilde siralanabilir.

Dinamometre laboratuvar: sicakligi klima santrali ile sartlandirilir.

Motora giren havamin sicaklifi, nemi ve basinci ACS isimli santralden
sartlandirilir.

Motor suyu sicakhi@i ve boost havasi sicakligi (havanin manifolda girig
sicakligl) sogutma kuleleri ile sartlandirilir.

Motor yakit sicakligi chiller sistemi ile sartlandirilir.

Sartlandirilabilir olan yukaridaki degerlerin yanisira yapilan testler sonucunda bir¢ok

sartlandirilamayan deger de ortaya c¢ikmaktadir. Ford Otosan dinamometresinin

diinyadaki diger dinamotrelere gore en biiyiik avantaji deniz seviyesinde olmasidir.

Yapilan testler sonucunda ortaya c¢ikan grafikler siradaki sayfalarda gosterilmistir.

90



17
SV N
- - - N
O O O O O O O o
T T T R R N T
(u/33) 18193 z0z3Y
(el (el (el
(=} (=} [} (el (e} (el o
<t N o o [} (=} (=}
— — — 0 o) < N
1 1 ] 1 1 1
—
—
e
T
(el (e} (e} (e} (el (e} (el (e}
(=} v (=} vy (=} v (e} v
<t o (<g) N N — —

(O LIk LAl

CS1C68I
(4310321
CS19081
CSIE9LT
CST0TLI
CSILLIT
(434234
CCIT6ST
CSI8YSI
CSIS0ST
[43re4!
[431:184!
CSI9LET
coleeel
¢S106¢I
CSILYCI
[438444!
CSTI9TI
CCIBITI
CSISLOT
(431430
S1686
S1916
C1€06
¢C1098
CCILI8
CSIVLL
[44 8875
CS1889
(49592
61209
(491939
C¢SI91¢
cSleLy
csloey
CCILBE
[4874%3
[48103
[49 8154
[453%4
CCITLY
[43174!
5198
(43594
4!

Zaman (ms)

gi.

Ecotorqg motoru WHSC ¢evrimi SCR sistemi sicaklik grafi

Sekil 13.7

91



1400
- 1200
- 1000

—T_EGZ.2

—T_EGZ. 3

—T_EGZ_4

—T_EGZ_5

—T _EGZ_6
—T_EGZ_7
Egzoz Akis1

—T _EGZ_1

(u/3%) 18193 zoz3y

j=3 j=3

j=3 (=3

0 =}
I 1

- 400
- 200

7 CC1C681
cSl6v81
CS19081
CCTE9LT
CST0CLT
CSILLOT
(4823
CCTT6ST
CSI8YSI
CSIS0ST
[43rei4!
[491:387!
CCI9LET
coleeel
cs106¢I

TSILYTT
AN TSTP0TI

ZSTI911
ﬁnnunln TSI8111
TS1SL01
TS12£01
751686
ZS19t6
i ZS1€06
751098
TSILIS
TSIHLL
TSTIEL
751889
ZS15H9
781209
751655
— 81916
SIELy
zs106h
TS1L8€E
TSTHbe
ZST10€
TS18ST
ZSIS1T
zsITLl
zs16l

¢S198
(43194

Z

400
350
300

f (49!
o =
e S
N Q

(Do) MBI

150
100

igi.

Ecotorq motoru WHSC ¢evrimi egzoz sistemi sicaklik grafi
92

Zaman (ms)

Sekil 13.8




&
SISV Y N
oo o oo oo
U O U U U o g ¥
S_ S_ S_ S_ S_ S_ S_ ﬂv
(u/33) 18193 z0z3Y
S S S
(=) S S S S S S
<t N (=) (=) (=) S S
— — — o0 O <t N
[ —————
N
———
e
i
R — 2
11
S (=) S (=) S (=) S (=)
(=) v S ) S v (=) v
<t o o 9\l N — —

(O LIk LAl

61TE9LT
611CCL]
6111891
6110¥91
6116651
6118SS1T
61TLIST
6119L¥1
611ISer]
611v6el
6rresel
611ICIcl
61TILCI
6110¢CI
6116811
6118711
61TLOTT
6119901
6115201
611786
611EY6
611206
611198
611028
61T6LL
6118¢EL
611,69
6119¢9
611519
611IVLS
611Ees
611C6Y
611ISY
61101¥
61169¢
6118¢C¢
611L8C
6119¥C
61150¢
611¥91
611¢CI
611¢8
6111y
611

Zaman (ms)

gi.

Ecotorq motoru WHTC ¢evrimi SCR sistemi sicaklik grafi

Sekil 13.9

93



RN NN Mm
N N N N N N N
[CENGCENGCENGCENGCENGERGIN
MO E E R R R
(u/33) 18193 z0z3Y
jo=d j=d jo=d
(=} =} (=3 j=3 j=d j=d j=3
<t N S (=3 (=3 (=} S
— — — 0 el < N
1 1 \b_ 1 1
—
————
.
. —=
——
— ——
IIU
1
: =
< —
-
j=d =3 jo=d =l jo=d =3 jo=d =l
(=} 'a) (=3 e =} g} (=} Ta}
<t o o 9\l N — —

(OB LIk LAl

61TE9LT
611CCL]
6111891
6110¥91
6116651
6118S¢CT
61TLIST
6119Lv1
6lIserl
611v6¢cl
6Iresel
6lICIcl
61TTLTI
6110¢TI
6116811
6118711
61TL0TIT
6119901
6115201
611786
611EY6
611206
611198
6110¢8
61T6LL
6118¢L
611,69
611959
611519
611vLS
611EeS
6l1Cov
6I1ISY
61101+
61169¢
6118¢C¢
611L8C
6119¥¢C
61150T
611791
611¢Cl
611¢8
6111y
611

Zaman (ms)

gi.

Ecotorq motoru WHTC cevrimi egzoz sistemi sicaklik grafi

Sekil 13.10

94



13.6 Ecotorq Motoru SCR Sistemi Sicaklik Modeli

Euro 6 emisyon standartlarin1 saglamak amaciyla, SCR sistemi gibi motor
elemanlarinin  sicaklik  degerlerinin ¢ok Onemli birer parametre olduklari
bilinmektedir. Bu yiizden SCR sistemi ortalama sicaklik degerinin tahmin
edilebilmesi i¢in bir model olusturulmustur. Model, giiniimiiz modern siiriis
kosullarim1 yansitan WHTC test cevrimi kosullar1 dikkate alinarak kurulmustur.
Olusturulan bu modeli etkileyen parametreler; Slciim zamani, egzoz debisi, SCR
sistemine egzoz gazlar1 giris sicakligit ve SCR sisteminin yedi farkli noktasinda
yapilan Olciimler sonucu elde edilen sicaklik degerleridir. Biitiin bu degerler ekte
(EK D, EK E) bulunan c¢izelgelerde detayli bir sekilde mevcut olup, asagidaki

cizelgede sadece belirli zamanlardaki 6l¢iim degerleri gosterilmistir.

Cizelge 13.2 : WHTC cevrimi SCR sistemi sicaklik modeli parametreleri.

Olgiim Sicaklik Sicaklik Sicaklik Sicaklik Sicaklik Sicaklik Sicaklik Sicaklik Egzoz
Zaman SCR giris SCR_1 SCR_2 SCR_3 SCR_4 SCR_5 SCR_6 SCR_7 Akisi

(ms) °C) C) 0 C) °C) 0 C) O (kg/h)

1119 148,1 232,4 230,6 224,3 198,4 228 226,27 192,38 459

73119 150,1 195 180,6 176,6 154,6 168,9 216,01 228,35 389,9
145119 164,1 147 143,6 143,6 155,2 146,6 156,32 171,89 91,3
217119 154,1 154,1 155,7 155,5 152,3 156,8 149,21 151,14 94,5
289119 144 148,8 145,3 144,4 139,7 141,5 151,35 150,73 95,7
361119 145,8 142,7 1413 141,4 142,3 142 146,06 151,21 288,9
433119 197 149,7 155 155,6 178,3 165 142,93 142,02 264,1
505119 182,7 176,6 1733 171,6 172,6 172 176,22 171,08 220
577119 185,7 177,3 176,7 175,5 177,1 177,5 176,18 176,53 352
649119 196,9 184 185 184,3 186 186,9 181,23 180,38 103,8
721119 226,9 206,9 212,1 212,1 217 216,6 196,83 190,7 94,9
793119 201,4 218,5 2154 213,5 197 208,6 216,69 209,68 139
865119 216,5 193,8 1954 194,8 205 201,3 193,65 199,22 304,2
937119 203,2 205,3 202,9 201,8 196 200,3 204,97 203,79 568,8
1009119 222,1 208,8 213 212,8 215,8 217,1 200,27 196,06 215,5
1081119 192,8 197,9 188,1 186 181,9 182,7 207,83 213,06 237,4
1153119 186,9 186,8 184,5 183,7 179,1 181 187,44 189,7 96,3
1225119 184,5 184,5 182,1 181,5 178 181 186,1 189,39 940,2
1297119 236,4 228,8 2293 226,5 227 230,4 221,58 212,31 1122,7
1369119 247,5 236,9 235,7 234,1 234,5 234,6 236 234,64 172
1441119 266,5 250,4 253,2 252,6 255,8 256,1 246,85 244,93 598,6
1513119 268 271,8 268,8 267,6 260,7 266,2 272,78 272,93 3154
1585119 249,1 246,9 244.5 243,8 2429 244,7 248,8 253,35 513,5
1657119 259,7 249,5 249,3 249 250,9 250,7 248,15 247,71 726,2
1729119 245,2 255,8 2532 252,5 2443 251,1 256,35 256,55 389,9
1801119 229,9 231,9 230 229,9 230,1 232,1 234,02 239,5 96,1
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Cizelgede gosterilen parametrelere gore Matlab/Simulink programinda olusturulan

“Thermal_Element” isimli modelin ana semasi asagidaki sekilde gosterilmistir.

W Thermal_Element * (o | @ 3]
File Edit View Simulation Format Tools Help
DEE&| $BRE | = 4[| » = [Tme_.. [Nomal
—r
T_SCR_OUT
T_SCR_IN
T_AVE
ExhFlow
Element

Ready 100% I | 'ode3 4

Sekil 13.11 : SCR sisteminin WHTC ¢evrimi sicaklik modeli.
Modelde kullanilan degerlerin birimleri agagidaki gibi siralanabilir.

e Sicaklik : [°C]

e Zaman : [s]

e FEgzozdebisi : [kg/h]
e Kiitle : [g]

o Ozgiil 151 : [J/gK]

e [s1 transferi katsayisi : [W/m’K]

Temel model olan “Thermal_Element” isimli ana semada gosterilen “Element” isimli
model, modelin girdileri olarak belirtilen egzoz gazlarimn SCR sistemine girig
sicakliklar1 (T_SCR_IN) ve egzoz debisi (ExhFlow) grafikleri ve biitiin modelin
dogru bir sekilde calistigini gosteren “T_AVE” isimli ortalama SCR sistemi
sicakligini yansitan grafik siradaki sayfalardaki sekillerde gosterilmistir.
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B Thermal_Element/Element *

File Edit View Simulation Format Tools Help
D FEHES| tBBR[E 4|2 _...|Nomal N BEBS: hEE®
a——»|- e
T_Deita >
T_Exh_in » v
=l
@ —
ExhFlow
Ges2Mass_HT_Coeff_CUR| | +—==
| HeatToAmbient I—b
HestToAmbient
X — -
- T_Brick
T_Ambient
M_Brick
C_Brick
Ready 100% lode3 7

Sekil 13.12 : SCR sistemi “Element” modeli.
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SCR sistemi egzoz gazlari
giri§ sicaklik degerleri

Sekil 13.13 : Egzoz gazlarimn SCR sistemine giris sicakliklar.
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Sekil 13.14 : SCR sistemindeki egzoz gazlar1 debi degerleri.
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Test sonucu sicaklik degerleri

Sekil 13.15 : Test sonuclar1 ve model sonuclarinin karsilagtirilmasi.
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14. SONUC VE ONERILER

Agir ticari tasit dizel motorlarmin egzoz gazlarindaki kirleticilerin cevreye ve insan
saghgina karst en tehditkar olanlari, partikiil madde (PM) ve azotoksit (NOy)
emisyonlaridir. Sadece motor sistemi igerisinde yapilan ¢aligmalarla PM ve NO
emisyonlari, yeni Euro 6 standartlarindaki saglanmasi gereken emisyon degerlerine
diisiiriilememektedir. Bu ylizden agir ticari tasit iireticisi firmalar tarafindan, egzoz
gaz1 resirkiilasyon sistemleri (EGR), dizel partikiil filtreleri (DPF), dizel oksidasyon
katalizorleri (DOC) ve segici katalitik indirgeme sistemleri (SCR) gibi emisyon

azaltici sistemler gelistirilmistir.

Bu sistemlerden en yaygin olarak kullamilanmi SCR (Selective Catalytic Reduction)
sistemidir. SCR sisteminde, AdBlue adindaki sulu iire ¢Ozeltisi katalitik reaktore
enjekte edilerek, egzoz gazlarinda bulunan azotoksit emisyonlarinin zararsiz azot
gazina ve suya indirgenmesi saglanmaktadir. Fakat AdBlue sivis1 belirli bir sicaklik
degerinin altinda (-11 °C) donmaktadir. Ayrica SCR sisteminin dogru ve diizenli bir
sekilde kontrol edilebilmesi ve istenilen emisyon degerlerinin saglanabilmesi
gerekmektedir. Bu sebeplerden dolayi, sistem komponentlerinin yiizey sicakliklarinin
ve egzoz gazi sicakliklarinin bilinmesi sarttir. Dizel motorlarda bulunan biitiin SCR
sistemi komponentlerindeki istenilen bolgelerin sicaklik sensorleriyle donatilmasi
sistemin verimliligini diisiireceginden ve ayni zamanda cok pahali bir ydntem
oldugundan, sistemin sicaklik modeli kurularak ortalama sicaklik degerleri tahmin

edilmeye calisilmaktadir.

Bu calisma esnasinda incelenen ve iizerinde sicaklik testleri yapilan motor, Ford
firmasina ait olan Ecotorq motorudur. Ecotorq motorlarinda, Euro 5 egzoz emisyon
standartlarini saglamak amaciyla EGR sistemi kullanilmazken, Euro 6 standartlarini
saglamaya yonelik iiretilecek olan yeni motorlarda ise EGR, SCR ve DPF sistemleri
birarada kullanilmaktadir. Euro 6 uyumlu yeni Ecotorq motoru, gercek diinya
kosullarim1 yansitan WHTC ve WHSC siiriis ¢evrimlerine gore test edilmektedir.
Ford Otosan dinamometresinde yapilan sicaklik testleriyle uyumlu olmasi gereken

sicaklik modeli, WHTC ¢evrimi dikkate alinarak kurulmustur.
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Ford Otosan dinamometresinde Euro 6 uyumlu yeni Ecotorq motoru egzoz sistemi
simule edilmistir ve sistemin farkli noktalarindaki sicaklik degerleri, yaklasik olarak
50-60 adet sicaklik sensorii yardimiyla, WHTC ve WHSC ¢evrimlerine uygun olacak
sekilde 1800 saniye boyunca 6l¢iilmiistiir. Elde edilen 6l¢iim sonuglari tez ¢aligmasi

icerisinde grafikler ve tablolar halinde paylasilmistir.

Yapilan tez calismasinin 6ncelikli amaci, sicaklik sensorleri miktar1 optimize edilmis
SCR sisteminin farkli noktalarindan elde edilen sicaklik degerleri ortalamasinin,
olusturulan sicaklik modeliyle Ortiigmesidir. Sistemin sicaklik modellemesi icin
degisik degerlere gore simulasyon yapilabilmesi imkanini sunan Matlab/Simulink
programi kullanilmistir. Olusturulan sicaklik modeli, glinimiiz modern siiriis
kosullarim1 yansitan WHTC test ¢evrimi kosullar1 dikkate alinarak kurulmustur.
Model; 6l¢iim zamani, egzoz debisi, SCR sistemine egzoz gazlar giris sicakligi ve
SCR sisteminin yedi farkli noktasinda yapilan 6l¢iimler sonucu elde edilen ortalama

sicaklik degerleri gibi parametrelerden etkilenmektedir.

Temel model olan “Thermal_Element” isimli modelin girdileri, egzoz gazlarinin
SCR sistemine giris sicakliklar1 (T_SCR_IN) ve egzoz akis debisi (ExhFlow)
degerleridir. Bu girdiler 6l¢ciim zamam baz alinarak simule edildiginde ortaya c¢ikan
“T_AVE” isimli ortalama SCR sistemi sicakliklarin1 gésteren grafik, dinamometrede
yapilan sicaklik testleri sonucunda olusan grafik ile yiiksek uyum katsayisiyla

ortiismektedir. Bu da, kurulan modelin dogru bir sekilde calistigimi gostermektedir.

Ek olarak, yapilan tez ¢caligmasinda, dizel motorlu agir ticari tagitlar icin uygulamaya
konacak olan Euro 6 emisyon standartlar1 detayli bir sekilde anlatilmistir ve ekler
kisminda; 03 Agustos 2011 tarihindeki “28014” numarali Resmi Gazete’de, Bilim,
Sanayi ve Teknoloji Bakanligi tarafindan yaymlanan “Agwr Hizmet Araglarindan
Cikan Emisyonlar (EURO 6) Bakimindan ve Ara¢ Tamir ve Bakim Bilgilerine
Erisim Konusunda Motorlu Araglarin Tip Onayma iliskin Yonetmelik (AT-
595/2009)” mevcuttur.

Cesitli agir ticari tagit motoru tireticisi firmalarin Euro 6 standartlarim saglamak
amaciyla yaptiklar1 calismalar incelendiginde; Ford, Mercedes, Volvo, Daf, Scania,
Man, Renault gibi piyasaya hakim olan firmalarin SCR, EGR ve DPF sistemlerini
birarada kullandiklar1 gozlemlenmistir. Iveco firmasi ise, bu firmalardan farkli bir

strateji uygulayarak, sadece SCR ve DPF sistemlerini kullanmaktadir.
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Tez calismasinda paylasilan sicaklik Olglim grafikleri incelendiginde, egzoz akis
debisi arttikca sicakligin ylikseldigi gozlemlenmektedir. Sicaklik yiikseldikge de
azotoksit emisyonlar1 olusumu artmaktadir. Azotoksit emisyonlarim1 azaltabilmek
icin, ilk olarak silindir i¢i sicakliklarin azaltilmasi1 gerekmektedir. Fakat silindir i¢i
sicakiliklarinin azaltilmasi1 tek basina azotoksit emisyonlarini istenilen seviyeye

diisiirmeye yeterli olmamaktadir ve SCR sistemine ihtiya¢ duyulmaktadir.

SCR sisteminde yiiksek sicakliktaki egzoz gazlar i¢ine salinan AdBlue miktar1 ¢ok
kritiktir ve bu yiizden ¢ok hassas bir kontrol mekanizmasi1 gereklidir. Piiskiirtiilen iire
miktarinin yetersiz kalmast durumunda, indirgenen azotoksit miktar1 cok diisiik
olmaktadir. Gereginden fazla miktarda iire piiskiirtiilmesi durumunda ise, atmosfere
reaksiyona girmeyen amonyak gazi salinimi gerceklesmektedir. Bu yiizden kontrol
sistemi siirekli olarak degisen motor devrini ve sistem sicakliklarini hesaba katarak,

hassas bir sekilde calismalidir.

AdBlue sivisinin donmasi sonucu SCR sistemi zarar gormemektedir fakat {ire
enjeksiyonu gerceklesemediginden sistem calisgamamaktadir ve bu yiizden emisyon
oranlarinda ciddi bir artig goriilmektedir. Donma olaymin engellenmesi ve donmus
stvinin aninda ¢oziilebilmesi i¢in sistemin 1sitilmasit mecburidir. Bu sebepten dolay1
motor ilk calistirildigi andan itibaren, SCR sistemi elektriksel olarak ve motordan

gelen sicak su tesisati ile 1sitilmalidir.

Sonug olarak, giiniimiizde egzoz emisyon standartlarin1 saglamak amaciyla SCR
sisteminin, agir ticari tasit dizel motoru {iireticilerinin tamami tarafindan tercih
edildigi gozlemlenmektedir. Ciinkii SCR sistemi emisyonlar1 azaltmasinin yanisira

yakit ekonomisi de saglamaktadir. Ayrica sistemin maliyeti de ¢ok yiiksek degildir.
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EK A

AGIR HIiZMET ARACLARINDAN CIKAN EMISYONLAR (EURO 6)
BAKIMINDAN VE ARAC TAMIiR VE BAKIM BILGILERINE ERiSiM
KONUSUNDA MOTORLU ARACLARIN TiP ONAYINA iLiSKiN
YONETMELIK ((AT) 595/2009)

Resmi Gazete Tarihi: 03/08/2011

Resmi Gazete Sayisi: 28014

BiRiINCi BOLUM: Amac, Kapsam, Dayanak ve Tammlar
Amag

Madde 1 (1) Bu Yonetmeligin amaci; 13/10/1983 tarihli ve 2918 sayil1 Karayollar1
Trafik Kanunu hiikiimleri uyarinca motorlu araglarin yapim ve kullanim bakimindan
karayolu yapisina ve trafik giivenligine uyma zorunlulugunu yerine getirmek ve
saglik ve cevrenin korunmasi amaciyla, araglarin motorlarindan ¢ikan gaz
emisyonlarinin Euro 6 emisyon smir degerlerini saglamasini teminen; emisyonlar1
bakimindan motorlu araclarin, motorlarin ve degistirilebilir parcalarin tip onayi icin
ortak teknik sartlari, araclarin dolasimda uygunlugu, kirlilik kontrol cihazlarinin
dayanmikliligl, ara¢ iizerinde teshis (OBD) sistemleri, yakit tiiketiminin ve CO2'in
Olciilmesi, arag OBD'sine ve ara¢ tamir ve bakim bilgilerine erisebilirlik ile ilgili usul

ve esaslar1 belirlemektir.
Kapsam
Madde 2 (1) Bu Yonetmelik;

a) Referans kiitlesi 2610 kg'1 asan, 28/6/2009 tarihli ve 27272 sayili1 Resmi Gazete'de
yayimmlanan Motorlu Arag¢lar ve R6morklar1 Tip Onay1 Yonetmeliginin (2007/46/AT)
Ek II'sinde tarif edilen M1, M2, N1 ve N2 kategorisi motorlu araglar1 ve s6z konusu

ekte tarif edilen M3 ve N3 kategorisindeki biitiin motorlu araglari,
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b) Imalat¢mnin talebi halinde, referans kiitlesi 2610 kg't asmayan tamamlanmis bir
araca, bu Yonetmelikte belirtilen sartlara ve uygulama mevzuatina gore verilen tip
onaymnin, tamamlanmamis araca da verilmesi islemlerini ve imalat¢inin
tamamlanmamis ara¢ iizerinde yapilmasi beklenen iist yapi kombinasyonlarinin
aracin referans kiitlesini 2610 kg'in iizerine cikardigim gosterebilmesi halinde tip

onaylarinin genisletilmesi islemlerini,

¢) Imalatcimin talebi halinde, 21/4/2009 tarihli ve 27207 sayili Resmi Gazete'de
yayimlanan Hafif Yolcu ve Ticari Araclardan Cikan Emisyonlar (Euro 5 ve Euro 6)
Bakimindan ve Ara¢ Tamir ve Bakim Bilgilerine Erisim Konusunda Motorlu
Araglarin Tip Onayma Iliskin Yonetmelik ((AT) 715/2007) ve uygulama
mevzuatinda belirtilen sera gazlar1 emisyonlar1 ve yakit tiiketiminin Olgiilmesi ile
ilgili sartlar1 da saglamas1 kaydiyla, bu Yonetmelikte belirtilen sartlara ve uygulama
mevzuatina gore verilen arag¢ tip onaymnin referans kiitlesi 2380 kg'r asan araglarin

varyantlarina ve versiyonlarina kadar genisletilmesi islemlerini,
kapsar.

(2) Bu Yonetmelik, Hafif Yolcu ve Ticari Araglardan Cikan Emisyonlar (Euro 5 ve
Euro 6) Bakimindan ve Ara¢ Tamir ve Bakim Bilgilerine Erisim Konusunda Motorlu
Araglarin Tip Onayma Iliskin Yonetmeligin ((AT) 715/2007) 2 nci maddesi

hakkinda uygulanmaz.
Dayanak
Madde 3 (1) Bu Yonetmelik;

a) 13/10/1983 tarihli ve 2918 sayili Karayollar1 Trafik Kanununun 29 uncu
maddesine, 29/6/2001 tarihli ve 4703 sayili Uriinlere Hiskin Teknik Mevzuatin
Hazirlanmasi ve Uygulanmasina Dair Kanunun 4 {incii maddesine ve 3/6/2011 tarihli
ve 635 sayili Bilim, Sanayi ve Teknoloji Bakanliginin Teskilat ve Gorevleri

Hakkinda Kanun Hiikmiinde Kararnamenin 7 nci maddesine dayanilarak,
b) Avrupa Birliginin (EC) 595/2009 sayili Tiizligline paralel olarak,

hazirlanmistir.
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Tammlar
Madde 4 (1) Bu Yonetmelikte gecen;

a) Alternatif yakith arac: Atmosfer sicakliginda ve basincinda gaz hélinde olan veya
esas olarak mineral yagdan elde edilmeyen en az bir yakit tipiyle ¢alisabilecek

sekilde tasarimlanan araci,

b) Ara¢: Bu Yonetmeligin amaglari bakimindan; motorla tahrik edilen, MARTOY 'un

Ek II'sinde tarif edilen herhangi bir araci,

¢) Ara¢ tamir ve bakim bilgileri: Aracin teshis, servis, muayene, periyodik izleme,
tamir, yeniden programlama, yeniden ilk héline getirilmesi veya uzaktan teshis
destegi icin gerekli olan ve bu tiir bilgilerin sonraki biitiin degisikliklerini ve
eklentilerini igeren, yetkili dagiticilara ve tamircilere imalat¢ilarin sagladig biitiin
bilgileri ile bu bilgilerin, araclar {izerine takilacak parcalar veya donanim i¢in gerekli

biitiin bilgileri iceren hususlari,

¢) Arag lizerinde teshis (OBD) sistemi: Arizalar1 belirleyebilen, uygulanabilirse, bir
alarm sistemi vasitasiyla bunlarin olustugunu gosterebilen, bilgisayar hafizasinda
bulunan hata kodlar1 vasitasiyla muhtemel ariza alanin1 tanimlayabilen ve bu bilgileri

ara¢ digina bildirebilen, arag lizerindeki veya motora baglanmis olan bir sistemi,

d) (AT) 715/2007 Yonetmeligi: 21/4/2009 tarihli ve 27207 sayili Resmi Gazete'de
yayimmlanan Hafif Yolcu ve Ticari Araclardan Cikan Emisyonlar (Euro 5 ve Euro 6)
Bakimindan ve Ara¢c Tamir ve Bakim Bilgilerine Erisim Konusunda Motorlu

Araglarn Tip Onayina iliskin Y6netmeligi,

e) Bagimsiz operator: Motorlu araglarin tamir ve bakiminda dogrudan veya dolayl
olarak yer alan yetkili dagiticilar ve tamirciler diginda kalan ozellikle tamirciler,
tamir donamiminin, alet ve edavatin veya yedek parcalarin imalat¢ilart veya
dagiticilari, teknik bilgileri yayimlayanlar, otomobil kuliipleri, yol kenar1 yardim
operatorleri, muayene ve deney hizmetleri veren operatorler, alternatif yakith
araglarin donaniminin montajcilari, imalatcilar1 ve tamircilerine egitim veren

operatorlerin yer aldig istlenicileri,
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f) Bakanlik: Onay kurulusu olan Bilim, Sanayi ve Teknoloji Bakanligini,

g) Degistirilebilir (yedek) kirlilik kontrol cihazi: Orijinal kirlilik kontrol cihazini
degistirmek i¢in tasarlanan ve MARTOY'un 3 iincii maddesinin birinci fikrasinin (g)
bendinde tarif edilen ayr1 bir teknik iinite olarak onaylanabilen bir kirlilik kontrol

cihazi veya bu tiir cihazlarin bir grubunu,
§) Egzoz emisyonlari: Gaz halindeki ve pargacik kirleticilerin emisyonunu,

h) Gaz halindeki kirleticiler: Karbon monoksit, azot dioksit (NO2) es degeri olarak
ifade edilen azot oksitler (NOX) ve hidrokarbonlardan olusan egzoz gazi

emisyonlarini,

1) Imalat¢1: Tip onay1 veya yetkilendirme siirecinin biitiin asamalarinda ve imalatin
uygunlugunun saglanmasinda onay kurulusuna kars1 sorumlu olan ve onay siirecinin
konusu olan arac, sistem, aksam veya ayr1 teknik {initenin biitiin imalat asamalarinda

dogrudan yer almasinin sart olmadigi kisi veya kurulusu,

i) Iptal stratejisi: Aracin normal ¢aligmasinda veya tip onayr deney islemleri disinda
karsilagilan ortam veya motor calistirma kosullarinda emisyonun kontrollerinin

etkinligini azaltan emisyon kontrol stratejisini,

j) Karter: i¢ veya dis kanallar vasitasiyla yag karterine baglanan bir motorun icindeki

veya digindaki gaz veya buharin yayilabildigi bosluklari,

k) Kirlilik kontrol cihazi: Bir aracin egzoz emisyonlarimi kontrol eden ve/veya

sinirlayan aksami,

1) MARTOY: 28/6/2009 tarihli ve 27272 sayili Resmi Gazete'de yayimlanan Motorlu
Araclar ve Romorklar1 Tip Onay1 Yonetmeligini (2007/46AT),

m) Motor: MARTOY'un 3 iincii maddesinin birinci fikrasimin (g) bendinde tarif
edilen ayr1 bir teknik {inite olarak tip onayr verilebilen, bir aracin tahrikine neden

olan kaynagi,

n) Miidahale: Tasarlansin veya tasarlanmasin, aracin emisyon kontrol performansini

kotiilestirme etkisi olan yazilim veya diger mantik kontrol elemanlar1 dahil, aracin
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emisyon kontrol veya tahrik sisteminin devre disi birakilmasini, ayarini veya

tadilatini,

o) Orijinal kirlilik kontrol cihazi: {lgili arag icin verilen tip onayinin kapsaminda olan

bir kirlilik kontrol cihazi veya bu tiir cihazlarin bir grubunu,

0) Parcacik kirleticiler: Ortalama egzoz emisyonlarim dogrulamak i¢in deney
isleminde belirtilen filtreler vasitasiyla 325 K (52 oC) azami sicaklikta seyreltilmis

egzoz gazindan ayrilan egzoz gazi bilesenlerini,

p) Referans kiitle: Yiiriir vaziyetteki bir ara¢ kiitlesinden 75 kg'lik diizgiin bir siiriicii
kiitlesinin ¢ikartilmasi ve buna 100 kg'lik diizgiin bir kiitlenin eklenmesiyle bulunan

kiitleyi,

ifade eder.

IKINCi BOLUM: imalatcilarm Yiikiimliiliikleri, Sartlar ve Deneyler
Imalatgilarin yiikiimliiliikleri

Madde 5 (1) Imalatgilar, piyasaya arz edilen, tescil edilen veya hizmete konulan
biitlin yeni araclarin ve piyasaya arz edilen veya hizmete konulan, 9 uncu ve 10 uncu
maddeler uyarinca tip onayr gerektiren biitiin yeni motorlar ile biitiin yeni
degistirilebilir kirlilik kontrol cihazlarinin bu Yonetmelige ve uygulama tedbirleri ile

ilgili mevzuatina uygun olarak tip onayli oldugunu gosterir.

(2) Imalatcilar, imalatin uygunlugunun, kirlilik kontrol cihazlarimn dayanikliligmin
ve dolasimda uygunlugun dogrulanmasi i¢in tip onay1 islemlerinin izlendigini garanti
eder. Imalat¢1 tarafindan alman teknik tedbirler, egzoz emisyonlarim normal
kullanim sartlar1 altinda araclarin normal Omrii boyunca bu YoOnetmelige ve
uygulama tedbirleri ile ilgili mevzuata gore etkin olarak sinirlanmasini saglayacak
sekilde olur. Bu amacla, tip onayi icin bagvurulan kirlilik kontrol cihazlarinin
dayanikliligt deneylerinin ve dolasimdaki araglarin ve motorlarin deneyinin

yapilmasina iligkin kat edilen mesafe ve siire asagidaki sekildedir.

a) M1, N1 ve M2 kategorisi araglara takilan motorlarda, 160.000 km veya bes yil

sartlarindan hangisi daha erken olursa,
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b) N2 ve teknik olarak izin verilen azami kiitlesi 16 tonu asmayan N3 kategorisi
araglar ve M3 kategorisindeki Smif I, Siif II ve Sinif A ve teknik olarak izin verilen
azami kiitlesi 7,5 tonu asmayan Smif B kategorisi aracglara takilan motorlarda,

300.000 km veya alt1 yil sartlarindan hangisi daha erken olursa,

c¢) Teknik olarak izin verilen azami kiitlesi 16 tonu asan N3 kategorisi araclar ve M3
kategorisindeki Sinif III ve teknik olarak izin verilen azami kiitlesi 7,5 tonu asan
Smif B kategorisi araglara takilan motorlarda, 700.000 km veya yedi y1l sartlarindan

hangisi daha erken olursa,

(3) ikinci fikranin (b) ve (c) bentlerinin uygulanmasi i¢in 6zel islemler ve sartlar, 13

incii maddede belirtilen igleme uygun olarak belirlenir.
Sartlar ve deneyler

Madde 6 (1) Imalatgilar, Ek - I'de belirtilen emisyon sinir degerlerine uyuldugunu

garanti etmek zorundadir.

(2) Imalatcilar; araglar1 ve motorlari, emisyonlar: etkileyebilecek aksamlarin aracin
veya motorun normal kullanimda bu Yonetmelige ve bu Yonetmeligin uygulama
mevzuatina uyum saglamasimni miimkiin kilacak sekilde tasarimlanacagi, imal ve

monte edilecegi bicimde donatir.
(3) Emisyon kontrol donaniminin etkinligini azaltan iptal stratejileri kullanilamaz.

(4) Bu maddenin uygulanmasina yonelik olarak asagidaki tedbirler ve sartlar 12 nci

maddede belirtilen uygulama mevzuatinda yer alir:

a) Deney cevrimleri dahil egzoz emisyonlari, kullammdaki fiili emisyonlar1
dogrulamak i¢in taginabilir emisyon Olgme sistemlerinin kullanimi, ¢evrim dis1
emisyonlarin dogrulanmas1 ve sinirlanmasi, mevcut iddiali cevresel sartlar
korunurken parcacik sayilar1 i¢in sinirlarin olusturulmasinm igceren egzoz emisyonlari

ve rolanti devirdeki emisyonlari,
b) Karter emisyonlari,

¢) OBD sistemleri ve kirlilik kontrol cihazlarinin kullanimdaki performanst,
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¢) Kirlilik kontrol cihazlarinin dayanikliligi, degistirilebilir kirlilik kontrol cihazlari,

dolasimdaki motorlar ve araglarin uygunlugu, imalatin ve yola elverisliligin

uygunlugu,

d) CO2 emisyonlar1 ve yakit tiiketimi,

e) Tip onaylarinin kapsam genisletmesinin onaylanmas,
f) Deney donanimi,

g) Benzin, dizel, gaz halindeki yakitlar ile biyoetanol, biyodizel ve biyogaz gibi
biyoyakitlar seklinde referans yakitlari,

&) Motor giiciiniin 6l¢iilmesi,
h) Kirlilik kontrol cihazlarinin dogru ¢alismasi ve yenilenmesi,

1) NOx kontrol tedbirlerinin dogru c¢aligmasin1 saglayacak ©zel imkanlari. NOx
kontrol tedbirleri, gerekli ayirag eksikliginden, egzoz gazi devridaim (EGR) akiginin
dogru calismamasindan veya EGR'nin devre disi kalmasindan dolayr calismaz

durumda ise, bu tiir imkanlar, araglarin calisamamasin saglar.

UCUNCU BOLUM: Bilgilere Erisim ve Tiiketilebilir Ayirac Kullanan Sistemler
ile Tlgili Yiikiimliiliikler

Imalatcilarin bilgilere erisim konusunda yiikiimliiliikleri

Madde 7 (1) Imalatcilarin bilgilere erisim konusunda yiikiimliiliiklerine iliskin

hususlar asagida belirtilmistir.

a) Imalatgilar; bagimsiz operatorlere ilgili yazilim ve arag tamir ve bakim bilgileri
dahil, aragc OBD bilgilerine, teshis ve diger donanima sinirlandirilmamis ve standard

erisimi saglamak zorundadir.

b) Imalatgilar; bagimsiz tamircilere calismalarini tamamlayabilmeleri igin arag
giivenlik sistemine standart, giivenli ve uzaktan erisim hizmetlerini saglamak

zorundadir.
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¢) Cok asamali tip onayr durumunda, kendi tip onayindan sorumlu imalat¢t son
imalat¢iya ve bagimsiz operatorlere 6zel asamasi ile ilgili tamir bilgilerini de
bildirmekten sorumludur. Son imalat¢1, bagimsiz operatorlere tiim ara¢ hakkinda
bilgileri iletmekten sorumludur. Gerekli degisiklikler yapilarak (AT) 715/2007

Yonetmeliginin 7 nci ve 8 inci maddeleri uygulanir.

¢) Ilgili standardin kabuliine kadar, aragc OBD ve ara¢ tamir ve bakim bilgileri
kolaylikla erisilebilir ve ayrimct olmayacak bigimde sunulur. Bu bilgiler,
imalat¢ilarin internet sitelerinde veya bilgilerin niteliginden dolayr bu uygulanabilir

degilse, baska bir uygun formatta elde edilebilir olmalidir.
Tiiketilebilir ayira¢ kullanan sistemlerle ilgili yiikiimliiliikler

Madde 8 (1) Aracglarin imalatcilari, tamircileri ve operatorleri tiiketilebilir ayirag

kullanan sistemlere miidahale edemezler.

(2) Arag operatorleri, araglarin tiiketilebilir ayiraci olmaksizin araglar1 kullanamazlar.
DORDUNCU BOLUM: Onay Kurulusunun Yiikiimliiliikleri

Tip onay1 uygulama takvimi

Madde 9 (1) 1/1/2015 tarihinden itibaren bu YoOnetmelige ve uygulama mevzuatina
uygun olmayan ilk defa tip onayr alacak yeni tip araclara emisyonlar ile ilgili
gerekgelere dayanarak, AT tip onay1 veya ulusal tip onay1 verilmez. Anilan tarihten
sonra belgelerde s6z konusu araclarin ve motorlarin piyasada yer almayacaginin
acikca belirtilmesi kaydiyla, iiglincii iilkelere ihracat igin tasarlanan araglara ve
motorlara Euro 6'dan Onceki emisyon asamalarma karsilik gelen tip onayr teknik

belgeleri verilebilir.

(2) 1/1/2016 tarihinden itibaren emisyonlar ile ilgili gerekgelere dayanarak, bu
Yonetmelige ve uygulama mevzuatina uygun olmayan tip onayr belgeli araclarin
uygunluk belgeleri MARTOY'un 26 nc1 maddesinin amaglart bakimindan gecerli
kabul edilmez ve bu tiir araclarin tescili yapilmaz, satilamaz ve hizmete giremez.

Trafikteki araglarda kullanilmak {izere imal edilen degistirilebilir (yedek) motorlar
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hari¢ olmak iizere, ayni tarihten itibaren bu Yonetmelige ve uygulama tedbirlerine

uygun olmayan motorlar satilamaz ve hizmete giremez.

(3) Bu maddenin birinci ve ikinci fikralarinin hiikiimleri sakli kalmak tizere ve 5 inci
maddenin iiclincli fikrasinda ve 6 nc1 maddenin dordiincii fikrasinda belirtilen
uygulama mevzuatinin yiiriirlige girisine bagl olarak imalat¢1 talep ederse, ilgili
ara¢ veya motorlarin bu Yonetmelige ve uygulama mevzuatina uygun olmasi
durumunda, ilk defa tip onayr alacak yeni tip arac veya motora AT tip onay1 veya
ulusal tip onay1 verilir ve bu yeni arag tescil edilir, satis1 veya hizmete girisi ve yeni

motorun satist yasaklanmaz.
Degistirilebilir parcalarin tip onay ile ilgili yiikiimliiliikler

Madde 10 (1) Bu Yonetmelige ve uygulama mevzuatina gére onaylanmis araglara
takilmak iizere tasarlanmis degistirilebilir yeni kirlilik kontrol cihazlari, bu
Yonetmelige ve uygulama tedbirlerine uygun olarak tip onayr verilmis bir tipten

degilse, bu cihazlar satilamaz veya araca takilamaz.
Yaptirimlar

Madde 11 (1) Imalatcinin bu Yonetmeligin hiikiimlerini ihlal etmesi halinde ve

asagida belirtilen durumlarda 4703 sayili Kanun hiikiimleri uygulanir:

a) Onay islemleri veya geri ¢cagirmaya yol acan islemler sirasinda yanlis beyanlar

verilmesi,
b) Tip onay1 veya dolasimda uygunluk i¢cin deney sonuglariin tahrif edilmesi,

c) Geri ¢agirmaya veya tip onaymnin geri cekilmesine yol acabilecek verilerin veya

teknik bilgilerin verilmemesi (saklanmasi),

¢) Iptal stratejilerinin kullanimi,

d) Bilgilere erisim imkaninin verilmemesi,

e) NOx emisyonlarin1 kontrol eden sistemlere miidahale,

f) Tiketilebilir ayira¢ olmaksizin arag siiriisii.

118



BESINCi BOLUM: Cesitli ve Son Hiikiimler
Uygulama tedbirleri

Madde 12 (1) Bu Yonetmeligi uygulamak icin gerekli tedbirler, 13 iincii maddede

belirtilen igsleme uygun olarak yayimlanacak mevzuatla belirlenir.
Komite

Madde 13 (1) Bu Yonetmeligin uygulanmasina yonelik olarak alinacak tedbirler,
yapilacak degisiklikler ve ihtiyagc duyulan her tiirlii diizenleme Birlesmis
Milletler/Avrupa Ekonomik Komisyonu (BM/AEK) Antlasmas1 ¢ercevesinde
hazirlanan ve 11/1/1997 tarihli ve 22874 sayili Resmi Gazete'de yayimlanan
Tekerlekli Araclar ile Bu Araglara Takilan ve/veya Araglarda Kullanilan Aksam ve
Parcalar ile Ilgili Teknik Mevzuatin Uygulanmasina Dair Yo6netmelik ile olusturulan
Motorlu Araclar Teknik Komitesi (MARTEK) tarafindan goriisiilerek karara
baglanir. MARTEK tavsiye niteligindeki goriisiinii Bakanliga bildirir ve bu goriis
dogrultusunda Bakanlik gerekli gordiigii diizenlemeleri yapar.

Yiiriirliikkten kaldirilan yonetmelikler
Madde 14 (1) Asagida belirtilen;

a) 12/11/2001 tarihli ve 24581 sayili Resmi Gazete'de yayimlanan Motorlu Araglarin
Motor Giicii ile ilgili Tip Onay1 Y6netmeligi (80/1269/AT),

b) 24/10/2007 tarihli ve 26680 sayili Resmi Gazete'de yayimlanan Agir Hizmet
Araglar1 ve Motorlarinin Emisyonlart (EURO IV ve EURO V) ile Ilgili Tip Onay1
Yonetmeligi (2005/55/AT),

yiirtirlikten kaldirilmagtir.
Atiflar

Madde 15 (1) Bu Yonetmeligin 14 iincii maddesiyle yiiriirlikten kaldirilan

yonetmeliklere yapilan atiflar bu Yonetmelige yapilmis sayilir.
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Raporlar

Gecici Madde 1 (1) 1/1/2013 tarihinden 1/1/2016 tarihine kadar, Avrupa Birligi
tiyesi veya BM/AEK iiyesi iilkelerin onay kuruluslar1 tarafindan yetkilendirilmis
teknik servislerin diizenledigi Euro 6'dan onceki ve iilkemizde uygulanan emisyon

seviyelerine ait raporlar kabul edilir.

Yiiriirliik

Madde 16 (1) Bu Yonetmeligin;

a) 14 {incii maddesi hiikiimleri 1/1/2016 tarihinde,

b) Bu Yonetmeligin diger hiikiimleri yayimi tarihinde,

yiirlirliige girer.

Yiiriitme

Madde 17 (1) Bu Yonetmelik hiikiimlerini Bilim, Sanayi ve Teknoloji Bakani

yurutir.
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EK B

Cizelge B.1 : WHSC c¢evrimi SCR sistemi sicaklik 6l¢tim degerleri.

Olgiim  Sicaklik ~ Sicaklik  Sicaklik ~ Sicaklik  Sicaklik  Sicaklik  Sicakhk  Egzoz
Zamant  SCR_1 SCR.2 SCR.3 SCR 4 SCRS5 SCR 6 SCR_7 Akist
(ms) §®) °C) ) §®) °C) ) §®) (kg/h)
152 269.1 267 262.1 243.7 267.2 267.11 240.08 2.8
1152 269.2 266.9 262.2 243.7 267.2 267.13 239.93 53.4
2152 269.2 267 262.2 243.2 267.1 267.15 240.15 60.5
3152 269.1 266.8 262.2 243 267.1 267.09 240.33 61.5
4152 269.1 266.8 262.2 242.3 267 267.08 240.59 62.5
5152 269 266.8 262.2 241.5 267 266.94 240.84 63.5
6152 268.9 266.9 262.2 240.8 266.7 266.94 241.15 64.5
7152 268.8 266.8 262.3 240.1 266.6 267 241.5 65.5
8152 268.8 266.8 262.1 239.1 266.5 266.99 241.99 66.5
9152 268.9 266.8 262.2 238.1 266.4 266.98 24231 67.5
10152 268.9 266.7 262.2 237.1 266.3 266.98 242.79 68.5
11152 268.7 266.8 262.2 236 266.1 266.91 243.12 69.5
12152 268.8 266.5 262.1 235.1 266 266.88 243.68 70.5
13152 268.7 266.6 262.1 234 265.7 266.99 24421 71.5
14152 268.7 266.7 262 233 265.5 266.91 244.82 72.5
15152 268.7 266.3 262 232.1 265.3 267.05 245.07 73.5
16152 268.7 266.5 262 231.2 265 267.05 245.64 74.5
17152 268.6 266.4 261.9 230.2 264.7 267 246.1 75.5
18152 268.6 266.3 261.9 229.4 264.6 266.98 246.69 76.5
19152 268.5 266.2 261.8 228.7 264.3 266.9 247.36 71.5
20152 268.5 266.3 261.9 228 264 267.09 247.62 78.5
21152 268.4 266.3 261.8 227.2 263.7 267.01 248.01 79.5
22152 268.4 266.2 261.8 226.5 263.4 267.01 248.48 80.5
23152 268.3 266.2 261.8 226 263.1 267.03 249.04 8L.5
24152 268.5 266.2 261.8 225.3 262.8 267.16 249.53 82.5
25152 268.4 266.1 261.8 224.9 262.4 266.96 250.05 83.5
26152 268.5 266 261.7 224.4 262 267.19 250.64 84.5
27152 268.5 266.1 261.6 224.1 261.5 267.23 250.95 85.5
28152 268.5 266 261.8 223.7 261.1 267.17 251.57 86.5
29152 268.6 266.1 261.7 223.2 260.6 267.31 252.07 87.5
30152 268.6 265.9 261.6 222.8 260.4 267.35 252.57 88.5
31152 268.5 266 261.6 222.4 259.9 267.43 253.07 89.5
32152 268.6 265.9 261.5 2222 259.4 267.51 253.54 90.5
33152 268.7 266 261.5 221.9 258.8 267.46 253.91 91.5
34152 268.6 265.9 261.4 221.7 258.4 267.6 254.48 92.5
35152 268.5 265.8 261.3 221.4 257.8 267.57 254.97 93.5
36152 268.5 265.8 261.3 221.3 257.3 267.59 255.51 94.5
37152 268.3 265.7 261.1 221.1 256.6 267.78 255.96 95.5
38152 268.4 265.5 261 220.8 255.9 267.79 256.3 96.5
39152 268.2 265.3 261 220.8 255.3 267.85 256.73 96
40152 268.4 265.3 260.7 220.7 254.8 267.75 257.16 96.5
41152 268.3 265.2 260.7 220.5 254 267.86 257.63 96.4
42152 268.2 265 260.5 220.5 253.5 267.9 257.95 96.4
43152 268.2 264.9 260.3 220.4 252.8 267.85 258.28 96.8
44152 268 264.7 260.2 220.3 252.2 268.07 258.77 91.7
45152 267.9 264.5 260.1 220.1 251.4 268.08 259.26 96.9
46152 267.7 264.1 259.7 220.1 250.7 268.17 259.41 96.6
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47152
48152
49152
50152
51152
52152
53152
54152
55152
56152
57152
58152
59152
60152
61152
62152
63152
64152
65152
66152
67152
68152
69152
70152
71152
72152
73152
74152
75152
76152
77152
78152
79152
80152
81152
82152
83152
84152
85152
86152
87152
88152
89152
90152
91152
92152
93152
94152
95152
96152
97152
98152
99152
100152
101152
102152
103152
104152
105152
106152

267.7
267.6
267.6
267.3
267.2
267.1
266.9
266.7
266.6
266.4
266.1
265.9
265.6
265.5
265.1
265.1
264.6
264.4
264.1
263.8
263.4
263.1
262.7
262.3
261.9
261.6
261.2
260.7
260.3
259.9
259.5
259.1
258.6
258.1
257.7
257.3
256.7
256.2
255.7
255.2
254.6
254.1
253.7
253
252.5
251.9
251.4
250.8
250.3
249.7
249.2
248.6
248.1
247.6
247
246.4
245.9
245.4
244.7
244.3

264
263.9
263.7
263.4
263.1
262.8
262.5
262.1
261.9
261.5
261.1
260.7
260.4
260.1
259.6
259.1
258.7
258.2
257.7
257.1
256.7
256.1
255.6
254.9
254.2
253.8
253.2
252.5

252
251.3
250.7
250.1
249.6
248.9
248.3
247.6
246.9
246.3
245.7

245
244.2
243.6

243
242.4
241.8

241
240.4
239.8
239.3
238.4
238.1
237.4
236.9
236.3
235.8

235
234.6
233.9
233.5
232.9

259.6
259.2
259
258.7
258.4
258.2
257.8
257.4
257
256.6
256.3
255.9
255.6
255
254.6
254
253.5
252.8
252.5
251.9
251.4
250.8
250.1
249.5
248.9
248.2
247.8
247.1
246.5
245.8
245.2
244.6
243.9
243.1
242.6
241.9
241.3
240.5
240.1
239.2
238.8
238
237.4
236.6
236.1
235.3
234.8
234.2
233.6
232.8
2325
231.8
231.3
230.7
230.2
229.6
229.2
228.6
228.2
227.6

220
220.1
220
220.1
220.1
220
220.1
219.9
220
220.1
220.2
220.2
220.3
220.1
220.1
220.1
220.2
220.1
220.1
220.1
220.3
220.1
220.2
220.1
220.2
220.1
220.1
220.1
220.2
220.3
220.3
220.4
220.3
220.2
220.2
220.2
220
220
220
219.8
219.8
219.6
219.7
219.5
219.5
219.3
219.1
219
218.9
218.6
218.5
218.3
218.2
217.9
217.8
217.4
217.5
217.1
216.9
216.6

250
249.3
248.7
247.9
247.2
246.4
245.7

245
244.4
243.7
242.9
2422
241.7

241
240.2
239.7
239.1
238.4
237.8
237.2
236.7
236.1
235.3
234.9
234.4
233.9
233.4
232.9
232.3

232
231.7
231.2
230.9
230.5

230
229.7
229.3
228.9
228.7
228.3
228.1
227.7
227.5
227.2
226.9
226.6
226.4
226.1
225.9
225.6
225.5
225.3
225.2
224.9
224.7
224.6
224.4
224.3
224.1
223.9

267.98
268.05
268.18
268.13
268.26
268.16
268.23
268.16
268.38
268.4
268.31
268.26
268.29
268.35
268.14
268.36
268.36
268.28
268.23
268.28
268.19
268.13
268.12
268.1
268.1
268.01
267.98
268.03
267.94
267.71
267.82
267.68
267.59
267.64
267.52
267.39
267.42
267.4
267.18
267.03
266.9
266.88
266.65
266.56
266.25
266.12
265.9
265.77
265.66
265.4
265.17
265.02
264.73
264.43
264.17
264.04
263.75
263.53
263.19
262.96

259.83
260.1
260.51
260.71
261.04
261.36
261.57
261.98
262.2
262.42
262.7
262.9
263.22
263.39
263.65
263.75
263.87
264.2
264.38
264.47
264.73
264.79
264.97
265.2
265.35
265.38
265.55
265.65
265.87
265.84
266.13
266.24
266.31
266.37
266.51
266.64
266.74
266.8
266.92
267.07
267.27
267.19
267.16
267.25
267.33
267.38
267.41
267.48
267.46
267.44
267.49
267.61
267.65
267.67
267.67
267.69
267.73
267.79
267.65
267.67

96.7
97.9
96.5
97.6
97
97.4
97.4
97.2
97.2
97.6
97.5
95.9
97.1
97.9
97.1
97.1
97.3
97.5
97.3
97.5
97.6
96.7
97.3
97.2
96.4
95.5
96.6
97
96.9
97.2
97.4
97.3
96.8
97.1
96.8
97.4
96.9
95.8
96.5
96.9
96.7
97.1
97.2
97.4
96.8
96.5
97.9
95.8
96.7
96.6
96.6
97.5
96.7
96.7
96
96.5
97.1
97.1
97
96.1
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107152
108152
109152
110152
111152
112152
113152
114152
115152
116152
117152
118152
119152
120152
121152
122152
123152
124152
125152
126152
127152
128152
129152
130152
131152
132152
133152
134152
135152
136152
137152
138152
139152
140152
141152
142152
143152
144152
145152
146152
147152
148152
149152
150152
151152
152152
153152
154152
155152
156152
157152
158152
159152
160152
161152
162152
163152
164152
165152
166152

243.9
243.2
242.7
242.4
241.8
241.2
240.6
240.3
239.6
239.3
238.9
238.4
2379
237.7
237.1
236.6
236.2
2359
235.4
235.1
234.5
234.2
233.8
233.4
233.1
232.7
232.4
232
231.7
231.4
231
230.7
230.5
230.2
230
229.6
229.4
229.1
228.8
228.6
228.3
228.1
227.8
227.6
227.3
227.1
226.9
226.8
226.5
226.2
226.1
225.8
225.6
225.3
225.2
225.1
224.8
224.7
224.4
224.3

232.5
232
231.5
231.1
230.6
230
229.8
229.3
228.8
228.5
228.2
227.7
227.3
227.1
226.7
226.3
226
225.7
225.5
225.2
225
224.5
224.4
224.1
223.9
223.6
223.4
223.1
223.1
222.8
222.5
222.4
222.3
222
222.1
221.7
221.6
221.4
221.3
221.1
220.9
220.9
220.7
220.5
220.3
220.3
220.1
220
219.8
219.7
219.7
219.4
219.3
219.2
219.1
218.9
218.7
218.5
218.6
218.3

227.2
226.9
226.3
226
225.6
225.2
224.8
224.4
224
223.7
223.3
223.1
2227
222.5
222.3
221.9
221.8
221.4
221.4
220.9
220.8
220.4
220.4
220.2
219.9
219.8
219.7
219.7
219.4
219.1
219
218.7
218.8
218.6
218.5
218.3
218.2
218.1
217.8
218
217.7
217.6
217.5
217.4
217.3
217.1
217
216.9
216.8
216.8
216.7
216.6
216.5
216.2
216.1
216.1
216
215.7
215.5
215.3

216.3
216.2
215.8
215.6
215.2
214.9
214.6
214.3
213.8
213.5
213.1
212.8
212.3
212
211.5
211.1
210.7
210.3
209.9
209.6
209.2
208.5
208.1
207.6
207.1
206.7
206.1
205.7
205.2
204.7
204.2
203.7
203.1
202.7
202.2
201.6
201.1
200.5
200
199.5
198.9
198.5
198
197.4
196.8
196.3
195.7
195.3
194.8
194.3
193.9
193.3
192.8
192.3
191.8
191.4
190.6
190.2
189.8
189.3

2239
223.8
223.5
2234
2232
2232
2232
223
2229
222.8
222.6
2225
2225
2222
2222
222.1
221.9
221.7
221.7
221.5
221.5
221.3
221.1
220.9
220.9
220.6
220.7
220.5
220.2
220.2
219.9
219.7
219.7
2194
219.2
219.1
218.9
218.6
218.4
218.3
218
217.8
217.6
217.4
217
216.7
216.3
216.3
215.8
215.8
2154
215.1
214.8
214.4
214.2
213.8
213.6
213.1
212.8
212.5

262.61
262.25
262.03
261.74
261.42
260.97
260.74
260.36
260.01
259.63
259.37
258.88
258.58
258.15
257.76
257.31
256.92
256.47
256.08
255.72
255.33
254.78
254.35
253.95
253.65
253.13
252.66
252.23
251.69
251.19
250.79
250.23
249.83
249.28
248.91
248.41
247.98
247.42
247
246.61
246.25
245.73
245.36
244.79
244.41
243.93
243.46
243.02
242.52
242.12
241.79
241.24
240.76
240.37
240
239.61
239.25
238.86
238.53
23791

267.72
267.66
267.62
267.56
267.52
267.59
267.69
267.53
267.49
267.46
267.31
267.36
267.35
267.11
267.16
266.86
266.96
266.76
266.69
266.48
266.44
266.27
266.07
266
265.89
265.76
265.58
265.44
265.27
265.13
264.92
264.72
264.58
264.31
264.15
263.89
263.69
263.46
263.1
262.97
262.71
262.43
262.24
261.97
261.6
261.33
261.21
260.85
260.43
260.3
259.81
259.57
259.32
258.87
258.5
258.06
257.85
257.5
257.23
256.97

96.7
97
97.3
96.8
96.8
96.7
96.4
95.7
97.2
96.2
97
96.7
97.1
96.3
96.2
96.7
96.3
97.4
96.8
97.2
96.8
96.6
95.8
96.2
96.8
96.4
96.7
97.1
96.7
97
97.2
96.9
96.8
96.9
96.8
96.5
96.4
96.6
95.8
96.9
97
97.5
96.4
96.3
97.5
96.4
97.2
95.7
97.1
97.3
97
96.8
96.1
96.9
96.8
96.2
96.6
96.7
96.6
96.4
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167152
168152
169152
170152
171152
172152
173152
174152
175152
176152
177152
178152
179152
180152
181152
182152
183152
184152
185152
186152
187152
188152
189152
190152
191152
192152
193152
194152
195152
196152
197152
198152
199152
200152
201152
202152
203152
204152
205152
206152
207152
208152
209152
210152
211152
212152
213152
214152
215152
216152
217152
218152
219152
220152
221152
222152
223152
224152
225152
226152

224.1
223.9
223.7
223.5
223.4
223.1
223.1
222.8
222.6
222.6
2222
222
221.8
221.6
221.4
221.4
220.9
220.8
220.6
220.3
220.2
220
219.7
219.6
219.3
219.1
218.7
218.7
218.2
218.2
217.8
217.6
217.1
217
216.7
216.5
216.2
215.9
215.6
215.3
215
214.8
214.5
214.1
213.8
2135
213.3
212.9
212.3
212.2
211.7
211.4
211
210.4
210
209.6
209.3
209.2
209.2
209

218.2
218
217.9
217.8
217.6
217.5
217.3
217.1
217
216.7
216.5
216.2
216
215.9
215.7
215.5
215.2
214.9
214.8
214.6
214.3
214
213.8
213.5
213.2
213
212.7
212.4
212.1
212
211.4
211.3
210.8
210.5
210.1
209.9
209.6
209.2
208.9
208.4
208.1
207.8
207.4
207
206.7
206.3
206
205.4
205
204.7
204.1
203.7
203.3
202.7
202
201.4
201.2
200.8
200.7
200.3

215.2
215.1
214.9
214.8
214.7
214.5
214.2
214.1
213.8
213.8
2134
213.3
213.1
212.9
212.8
212.4
212.3
212
211.8
211.5
211.3
211
210.8
210.5
210.2
209.9
209.5
209.4
209
208.9
208.5
208.2
207.8
207.5
207.4
207
206.7
206.2
206.1
205.6
205.2
204.8
204.5
204
203.8
203.2
202.9
202.7
202.2
201.9
201.3
200.9
200.4
199.8
199.3
198.9
198.4
198.4
198.2
197.9

188.7
188.4
187.9
187.4
187
186.5
186
185.6
185.1
184.8
184.2
183.9
183.4
183
182.6
182.2
181.9
181.4
181
180.6
180.2
179.8
179.5
179
178.7
178.4
178.1
177.7
177.2
177
176.6
176.3
176.1
175.6
175.5
175.1
174.8
174.6
174.2
173.9
173.5
173.3
173
172.7
172.3
172.1
171.7
171.5
171.2
170.8
170.4
170.2
169.9
169.5
169.4
169.4
169.5
169.4
169.6
169.2

212.1
211.8
211.5
211
210.7
210.3
210
209.7
209.2
208.7
208.4
207.9
207.6
207.2
206.6
206.3
205.8
205.3
205
204.6
204.1
203.6
203.2
202.7
202.2
201.9
201.4
201
200.5
200.1
199.5
199.1
198.8
198.1
197.8
197.4
196.9
196.4
196
195.6
195.2
194.7
194.3
193.7
193.3
192.8
192.4
192
191.4
190.9
190.4
189.9
189.3
188.9
188.2
187.8
187.7
187.5
187.4
187.1

237.71
237.27
236.95
236.55
236.24
235.81
235.48
235.08
234.85
234.41
234.11
233.82
233.52
233.21
232.82
232.6
232.2
231.87
231.58
231.24
231.05
230.73
230.39
230.16
229.71
229.48
229.28
229.2
228.8
228.6
228.24
227.93
227.82
227.39
227.31
227.1
226.79
226.57
226.33
225.95
225.79
225.59
225.3
225.12
224.77
224.67
224.49
224.16
223.95
223.65
223.44
223.04
2229
222.59
222.23
221.96
221.81
221.62
221.71
221.65

256.39
256.07
255.76
255.36
254.97
254.61
254.14
253.73
253.44
253.11
252.72
252.23
251.84
251.38
251.05
250.64
250.23
249.92
249.45
249.1
248.64
248.29
247.92
247.68
247.18
246.76
246.4
245.93
245.45
245.04
244.7
244.34
243.83
243.48
243.13
242.74
242.39
241.94
241.65
241.33
240.93
240.38
240.16
239.75
239.28
238.89
238.56
238.24
237.94
237.6
237.21
236.83
236.42
236.03
235.68
235.22
234.79
234.42
234.3
234.38

97.1
96.4
96.9
96.8
95.8
97
95.9
97.2
96.6
96.6
96.2
95.4
96.9
95.9
95.9
96.3
97.3
95.8
96.1
96.5
96.3
96.2
96.2
95.7
96.6
96.9
96.6
96.4

95.3
96.5
96.8
96.7
96.4
96.6
96.5
96.3
97.4
96.3
96.9
95.5
96.1
96.1
96.1
97
98.9
120.3
107.6
114.1
123.5
134.2
147.2
162.7
182.3
201.6
223.4
243.6
268.4
298.8
373
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227152
228152
229152
230152
231152
232152
233152
234152
235152
236152
237152
238152
239152
240152
241152
242152
243152
244152
245152
246152
247152
248152
249152
250152
251152
252152
253152
254152
255152
256152
257152
258152
259152
260152
261152
262152
263152
264152
265152
266152
267152
268152
269152
270152
271152
272152
273152
274152
275152
276152
277152
278152
279152
280152
281152
282152
283152
284152
285152
286152

208.8
208.3
207.4
206.2
204.8
203.4
201.6
199.8
198.1
196.4
194.6
193.1
191.6
190.2
188.9
187.9
186.9
186.3
186
185.7
185.8
186
186.6
187.3
188.3
189.6
191
192.9
194.7
196.8
199
201.4
204
206.5
209.3
212.1
214.9
217.8
220.5
223.3
226
228.6
231.1
233.6
235.8
238
240
241.8
243.6
245.3
246.8
248.2
249.6
250.9
252
253
253.9
254.8
255.6
256.2

199.7
199
197.5
195.9
193.9
191.8
189.7
187.8
185.9
184.2
182.7
181.5
180.6
180
179.7
179.6
179.9
180.7
181.7
183
184.7
186.6
188.9
191.3
193.8
196.8
199.8
202.9
206.1
209.4
212.7
216.1
219.4
2227
2259
229.1
232.2
235.1
238
240.6
243.1
245.4
247.5
249.6
251.3
253
254.4
255.7
257.1
257.9
259.1
259.9
260.7
261.4
262
262.4
262.7
263.2
263.5
263.3

197.4
196.8
195.6
194.2
192.5
190.7
188.9
187
185.2
183.7
182.4
181.2
180.4
179.7
179.3
179.5
179.8
180.5
181.4
182.8
184.3
186.3
188.3
190.8
193.3
196.2
199.1
202.3
205.5
208.7
212.2
215.3
218.6
221.9
225.2
228.2
231.3
234.4
237
239.7
242.3
244.6
246.6
248.6
250.5
252.1
253.6
255
256.1
257.2
258
259
259.7
260.4
261
261.4
261.8
262.2
262.5
262.6

169.1
168.6
167.9
167
166.1
165.4
165.2
165.3
165.7
166.7
168.3
170.1
172.6
175.1
178.3
181.5
185.1
188.9
192.7
196.5
200.5
204.6
208.4
212.3
216.1
219.6
223.1
226.4
229.6
232.7
235.6
238.2
240.7
243.2
245.5
247.6
249.7
251.6
253.2
255
256.5
257.7
259
259.8
260.8
261.4
261.8
262.1
262.4
262.4
262.4
262.4
262.2
261.9
261.6
261.2
261
260.5
260.1
259.5

186.8
185.8
184.6
183
181.3
179.7
178.1
176.9
175.9
175.2
174.9
175
175.3
176.1
177.2
178.8
180.7
182.9
185.3
187.9
190.7
194
197.2
200.6
204
207.4
210.9
214.5
218
221.3
224.7
227.8
231
234
237
239.8
242.3
244.8
247.2
249.3
251.1
253.2
254.9
256.4
257.6
258.9
260.1
260.8
261.7
262.3
263
263.2
263.6
263.8
264.1
264.2
264.3
264.3
264.2
264.2

221.74
221.39
220.81
220.14
218.89
217.82
216.14
214.55
212.79
210.98
209.23
207.52
205.55
203.86
202.09
200.42
198.94
197.37
196.12
194.88
193.85
193.15
192.46
191.98
191.67
191.52
191.82
192.2
192.68
193.52
194.52
195.72
197.06
198.53
200.35
202.21
204.19
206.38
208.42
210.67
212.76
215.2
217.28
219.54
221.6
223.62
225.54
227.44
229.26
230.89
232.88
234.14
235.71
237.2
238.62
239.9
241.16
242.3
243.41
244.39

234.36
234.29
233.91
233.32
232.52
231.39
230.28
228.99
227.66
226.21
224.58
223.01
221.24
219.57
217.8
215.89
214.19
212.32
210.68
208.83
207.15
205.57
204.02
202.6
201.3
200.23
199.32
198.51
197.86
197.39
197.11
197.03
197.12
197.36
197.78
198.41
199.32
200.34
201.39
202.74
203.99
205.49
207
208.34
209.95
211.33
213
214.55
216.06
217.54
219.19
220.61
222.1
223.64
224.86
226.22
227.32
228.57
229.81
230.95

566.6
754.6
814.8
860.7
916.1
964.7
993.2
1002.3
996.7
1008.7
1006.2
1009.5
1006.4
1010.5
1009.7
1014.7
1011.4
1011.6
1017
1011
1017.5
1014.7
1018.5
1014.4
1014.5
1020.5
1019.9
1023.9
1020.1
1029.2
1025.9
1021.6
1019.4
1024.6
1024.1
1030.3
1018.8
999.8
978.8
948.8
925.4
901.7
851.5
787.7
704.4
626.8
592.1
566.2
548.4
521
497.9
473.7
455.8
427.6
404
382.6
368.3
357.8
354.9
353.1
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287152
288152
289152
290152
291152
292152
293152
294152
295152
296152
297152
298152
299152
300152
301152
302152
303152
304152
305152
306152
307152
308152
309152
310152
311152
312152
313152
314152
315152
316152
317152
318152
319152
320152
321152
322152
323152
324152
325152
326152
327152
328152
329152
330152
331152
332152
333152
334152
335152
336152
337152
338152
339152
340152
341152
342152
343152
344152
345152
346152

257
257.8
258.4
258.8
259.3
259.9
260.3
260.6
260.9
261.3
261.4
261.7
261.9
261.9

262

262

262
262.1

262
262.1
261.9
261.7
261.5
261.3
261.2

261
260.6
260.3

260
259.7
259.3

259
258.6
258.3
257.8
257.4
256.9
256.5
256.1
255.6

255
254.6
254.1
253.5

253
252.5

252
251.5
250.9
250.4
249.9
249.3
248.8
248.4
247.6
247.2
246.7
246.2
245.7
245.1

264
264
264.1
264.2
264.2
264.3
264.2
264.1
263.9
263.8
263.5
263.4
263.2
262.8
262.5
262
261.9
261.4
261
260.5
260.2
259.5
259.1
258.6
258
257.5
256.9
256.3
255.7
255.3
254.5
254
253.3
252.8
252.1
251.4
250.8
250.2
249.6
249
248.4
247.9
247.2
246.6
246.1
245.4
244.9
244.4
243.7
243.1
242.6
242
241.4
240.9
240.4
239.9
239.3
238.7
238.4
237.9

262.9
263
263

263.2

263.1
263
263

262.7

262.7

262.4

262.2

261.9

261.5

261.2

260.8

260.3

259.8

259.3

258.8

258.4

257.8

257.2

256.7

256.2

255.4

254.9

254.4

253.7
253

252.5

251.8

251.2

250.5
250

249.3

248.6

2479

247.3

246.9

246.2

245.6

244.9

244.4

243.7

243.2

242.6

242.1

241.5
241

240.5

239.8

239.3
239

238.3

237.7

237.2

236.8

236.4

235.8

235.4

258.9
258.5
257.9
257.3
256.8
256.1
255.5
254.8
254.4
253.7
253.1
252.5
251.9
251.3
250.5
250
249.3
248.7
248.1
247.5
246.9
246.3
245.7
245
244 .4
243.8
243.3
242.6
242
241.4
240.9
240.3
239.7
239.2
238.6
238
237.6
237
236.7
236.1
235.6
235.1
234.8
234.2
233.7
233.3
233
232.5
232.2
231.8
231.5
231.2
230.9
230.6
230.2
229.8
229.5
229.2
229
228.7

264.1
264
263.8
263.6
263.3
263
262.7
262.4
262.1
261.7
261.4
260.9
260.4
260.1
259.5
258.9
258.5
258
257.4
256.8
256.3
255.8
255.2
254.6
254
253.3
252.7
252.2
251.6
251
250.4
249.7
249.2
248.5
248
247.3
246.8
246.2
245.7
245.1
244.5
243.9
243.2
242.7
2422
241.7
241.1
240.7
240.2
239.8
239
238.5
238.1
237.7
237.2
236.7
236.3
235.8
235.5
234.9

245.46
246.39
247.28
248.27
249.07
249.92
250.78
251.48
252.3
252.93
253.73
254.22
254.92
255.56
256.04
256.57
256.98
257.47
257.71
258.02
258.4
258.78
258.96
259.31
259.39
259.64
259.72
259.81
259.79
259.96
259.96
260
259.86
259.87
259.71
259.6
259.58
259.4
259.13
259.01
258.8
258.44
258.24
257.91
257.6
257.47
256.95
256.8
256.31
255.99
255.53
255.18
254.82
254.35
253.87
253.5
253.06
252.46
252
251.63

232.07
233.3
234.35
235.46
236.55
237.7
238.65
239.81
240.75
241.73
242.56
243.45
244.37
245.28
246.16
246.95
247.76
248.48
249.29
250.02
250.67
251.26
251.93
252.59
253.12
253.64
254.24
254.79
255.2
255.73
256.15
256.45
256.87
257.15
257.52
25791
258.02
258.32
258.53
258.56
258.79
258.85
258.97
259.06
259.08
259.16
259.01
258.99
259.01
258.82
258.92
258.65
258.47
258.39
258.14
257.78
257.76
257.55
257.23
257.12

3554
353.2
351.8
348.9
353.2
352.8
351.2
350.6
350.3
353.8
351.9
350.4
353.1
351
352.4
350.6
352.8
350.9
351.9
348
352.3
350.1
350.8
352.5
354
350.6
350.5
349.7
3529
350.6
351.6
355
350
354.6
353.1
351.9
348.2
349.1
354.8
354.1
3524
351.7
353.3
351.8
354.2
350.2
352.6
3534
353.1
353.8
353.7
3534
354.1
355.1
355.2
352.8
352.1
350.9
354
354.1
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347152
348152
349152
350152
351152
352152
353152
354152
355152
356152
357152
358152
359152
360152
361152
362152
363152
364152
365152
366152
367152
368152
369152
370152
371152
372152
373152
374152
375152
376152
377152
378152
379152
380152
381152
382152
383152
384152
385152
386152
387152
388152
389152
390152
391152
392152
393152
394152
395152
396152
397152
398152
399152
400152
401152
402152
403152
404152
405152
406152

244.6
244.2
243.6
243
2427
242.1
241.7
241.1
240.6
240.2
239.7
239.3
238.8
238.3
238
237.5
237.1
236.6
236.2
2359
235.5
235.2
234.9
234.5
234
233.7
233.3
233.2
232.8
2325
232.3
231.9
231.7
231.4
231.2
231
230.5
230.3
230.1
229.9
229.6
229.5
229.2
229
228.8
228.6
228.6
228.2
228
227.8
227.5
227.5
227.3
227.1
227.1
227
226.6
226.5
226.3
226.2

237.2
236.9
236.4
236
235.5
235
234.6
234.2
233.8
233.5
233
232.7
232.3
231.8
231.5
231.2
230.8
230.5
230.3
230
229.7
229.5
229.2
228.9
228.6
228.4
228.2
227.9
227.8
227.5
227.3
227.1
227
226.7
226.5
226.3
226.1
226
225.8
225.7
225.6
225.3
225.2
225.1
224.9
224.9
224.7
224.5
224.3
224.2
224.1
224.1
224
223.8
223.7
223.6
223.3
223.4
223.2
223.2

234.9
234.5
234.2
233.6
233.2
232.8
232.3
232
231.6
231.4
230.8
230.5
230.1
229.9
229.5
229.3
228.9
228.6
228.5
228
227.8
227.6
227.4
227
226.8
226.7
226.4
226.3
226.1
2259
225.6
225.5
225.4
225.2
225
224.8
2247
224.6
224.4
224.3
224.1
224.1
223.8
223.7
223.5
2232
2232
2232
223.1
223
222.8
222.6
222.6
222.5
222.3
2222
222.1
222
222
221.8

228.5
228.3
228
227.7
227.5
227.3
227
226.8
226.6
226.4
226.3
226.1
225.8
225.7
225.6
225.4
225.1
225
224.9
224.8
224.6
224.5
224.3
224.2
224.1
224
223.9
223.6
223.6
223.4
223.4
223.3
223.3
223.1
223
2227
222.8
222.6
2225
222.4
2225
222.4
222.1
222.1
222
221.8
221.7
221.7
221.6
221.6
221.6
221.3
221.3
221.3
221.1
221.1
221.1
221
220.9
220.9

234.6
234.1
233.7
233.5
233.1
232.7
232.4
232
231.7
231.4
231.1
230.7
230.6
230.3
230.1
229.7
229.5
229.3
229
228.8
228.6
228.4
228.2
228
227.8
227.5
227.4
227.3
226.9
226.8
226.7
226.5
226.4
226.3
226
226
225.8
225.7
225.6
225.3
225.2
225.2
224.9
224.8
224.8
224.6
224.6
224.5
224.4
224.3
224.1
224.1
2239
2239
223.7
223.6
223.5
223.5
2234
223.2

251.12
250.63
250.12
249.61
249.17
248.54
248.21
247.59
247.17
246.61
246.21
245.76
245.2
244.71
244.27
243.74
243.4
242.93
242.43
241.92
241.57
240.98
240.58
240.17
239.59
239.26
238.88
238.57
238.01
237.59
237.22
236.84
236.57
236.09
235.73
235.41
234.95
234.61
234.31
233.82
233.64
233.24
232.85
232.74
232.36
232.08
231.85
231.55
231.37
231.01
230.93
230.56
230.24
229.94
229.86
229.51
229.26
229.1
228.84
228.67

256.6
256.34
256.02

255.8
255.28
255.03

254.7

254.3
253.93
253.45
253.13
252.69
252.39
251.83
251.45
250.98
250.64
250.26
249.77
249.27
248.87
248.29

247.9
247.41
247.06
246.57

246.2
245.72
245.23

244.8
244.35
243.98
243.45
242.99
242.53
242.17
241.78
241.21
240.93
240.51
240.06

239.7
239.31
238.82
238.59
238.12
237.74
237.43
237.04
236.71
236.33
236.02
235.65
235.26
234.95
234.67
234.44
233.96
233.71
233.42

353.2
356.3
354.9
3543
353.1
354.2
354.7
353.3
353.3
353.1
352.4
356.4
352.8
355
352.9
354.5
350.8
354.6
354
353.3
353.1
349.4
353.1
350.9
349.8
355.2
356
353.7
352.8
353.1
353.5
356.3
3554
357.6
355.1
3554
351.9
351.8
352.8
353.9
351.2
356.4
354.7
351.5
350.2
353.3
353
3554
351.3
353.3
352.9
352.8
353.7
353.2
356
355.1
351.9
353.2
354.1
3534
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407152
408152
409152
410152
411152
412152
413152
414152
415152
416152
417152
418152
419152
420152
421152
422152
423152
424152
425152
426152
427152
428152
429152
430152
431152
432152
433152
434152
435152
436152
437152
438152
439152
440152
441152
442152
443152
444152
445152
446152
447152
448152
449152
450152
451152
452152
453152
454152
455152
456152
457152
458152
459152
460152
461152
462152
463152
464152
465152
466152

226.2
226
2259
225.7
225.6
225.5
225.3
225.3
225.1
225.1
224.9
224.8
224.7
224.6
224.5
224.3
224.2
224.2
224
224
224
223.9
223.8
223.7
223.5
223.5
223.5
2233
223.4
223.2
223.1
223
223
222.9
222.8
222.8
2227
222.6
222.5
222.4
222.5
222.4
222.2
222.3
222.2
222.1
222.1
221.9
222
221.8
221.9
221.8
221.7
221.7
221.7
221.7
221.6
221.6
221.5
221.5

223
223
222.8
2227
222.6
2225
2225
222.3
222.3
2222
222.1
222
221.9
221.8
221.8
221.7
221.7
221.6
221.5
221.4
221.3
221.3
221.3
221.2
221.1
221
221
220.9
220.8
220.8
220.8
220.7
220.6
220.6
220.5
220.6
220.4
220.6
220.3
220.4
220.3
220.4
220.2
220.2
220.1
220
220
220
220
219.9
219.9
219.8
219.8
219.9
219.8
219.7
219.5
219.6
219.6
219.7

221.8
221.7
221.5
221.5
221.3
221.2
221.2
221.1
221.1
221
221
220.6
220.8
220.5
220.4
220.5
220.4
220.4
220.3
220.2
220.1
220
220
220
219.8
219.8
219.7
219.8
219.7
219.6
219.7
219.5
2194
2194
2194
2194
219.3
219.3
219.3
219.1
219.1
219.1
219.1
219
219.1
219
219
218.9
218.8
218.9
218.8
2189
218.7
218.7
218.6
218.6
218.6
218.5
218.5
218.6

220.8
220.7
220.7
220.6
220.5
220.4
220.5
220.3
220.2
220.2
220.3
220.1
220.2
220
220
219.9
219.9
219.8
219.8
219.8
219.6
219.6
219.6
219.6
219.4
219.6
219.5
219.4
219.3
219.2
219.4
219.2
219.2
219.2
219.1
219.1
219.1
219
219
219
219
218.9
218.9
219
218.9
218.9
218.8
218.8
218.7
218.6
218.6
218.6
218.6
218.6
218.5
218.6
218.5
218.6
218.5
218.5

223.1
223.1
223
222.9
222.8
2227
222.8
222.5
222.6
222.3
222.4
222.3
222.3
222
222
222
222
221.9
221.9
221.9
221.7
221.6
221.8
221.7
221.5
221.5
221.4
221.4
221.4
221.3
221.2
221.1
221.1
221
221
221
220.9
220.9
220.9
220.8
220.7
220.7
220.7
220.6
220.6
220.5
220.4
220.4
220.5
220.5
220.5
220.3
220.3
220.2
220.2
220.2
220.2
220.2
220.1
220.1

228.31
228.21
228.03
227.74
227.57
227.36
227.33
227.13
227.05
226.87
226.65
226.58
226.16
226.1
226
225.82
225.73
225.69
225.34
225.35
225.21
225.04
225.08
224.81
224.74
224.67
224.39
224.3
224.3
224.21
223.99
223.92
2239
223.68
223.61
223.51
223.34
223.47
223.26
223.12
223.15
222.99
223
222.77
222.74
222.66
222.62
222.54
222.43
222.42
222.38
2222
222.07
222
221.98
221.84
221.89
221.8
221.69
221.73

233.13
232.78
232.62
232.31
232.16
231.75
231.45
231.24
231.05
230.78
230.48
230.31
230.06
229.77
229.74
229.32
229.23
229.01
228.9
228.65
228.48
228.2
228.04
227.98
227.71
227.56
227.36
227.23
227.11
226.96
226.71
226.57
226.57
226.42
226.09
226.15
225.94
225.75
225.69
225.53
225.35
225.29
225.26
225.08
224.94
224.85
224.78
224.55
224.5
224.37
224.25
224.26
224.09
223.95
223.86
223.84
223.68
223.68
223.52
223.46

351
351.5
351.3
354.8

355

353
3524
350.9
3524
354.5
3522
349.8
3534
353.2
351.2
351.7
355.8
350.7
353.3
357.5
354.6
351.7
3524
3534
351.4
3554
350.1
357.3
353.6
353.5
354.6

352
351.2
352.4
351.2
352.7
350.3

351
350.8
350.2

351
3529
351.6
355.5
354.8
356.2

350

353
351.9
351.9
3524
351.9
355.3
352.8
351.9
353.8
352.5
351.7
352.8

353
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467152
468152
469152
470152
471152
472152
473152
474152
475152
476152
477152
478152
479152
480152
481152
482152
483152
484152
485152
486152
487152
488152
489152
490152
491152
492152
493152
494152
495152
496152
497152
498152
499152
500152
501152
502152
503152
504152
505152
506152
507152
508152
509152
510152
511152
512152
513152
514152
515152
516152
517152
518152
519152
520152
521152
522152
523152
524152
525152
526152

221.5
221.3
221.4
221.4
221.3
221.2
221.2
221.2
221.2
221.1
221.1
221.1
221
221
221
221
220.9
220.9
220.9
220.8
220.8
220.7
220.7
220.8
220.6
220.7
220.6
220.7
220.7
220.6
220.5
220.4
220.4
220.4
220.4
220.4
220.4
220.4
220.4
220.4
220.3
220.2
220.3
220.2
220.3
220.1
220.3
220.2
220.2
220.1
220.1
220.1
220.3
220.3
220.4
220.4
220.4
220.4
220.5
220.6

219.5
219.4
219.4
219.4
219.3
219.4
219.4
219.5
219.6
219.4
219.2
219.3
219.2
219.1
219.2
219.1
219.1
219.1
219.1
219
218.9
219
219
218.9
218.9
218.9
218.9
218.9
218.8
218.9
218.8
218.8
218.8
218.8
218.7
218.7
218.6
218.6
218.7
218.6
218.6
218.5
218.5
218.5
218.6
218.5
218.6
218.5
218.5
218.5
218.6
218.5
218.6
218.6
218.8
218.8
218.9
218.9
218.9
218.9

218.5
218.4
218.4
218.4
218.3
218.3
218.3
218.1
218.3
218.2
218.2
218.1
218.1
218.1
218
218.1
218
217.9
217.9
217.9
217.9
217.9
217.8
217.9
217.8
217.8
217.8
217.6
217.6
217.8
217.7
217.7
217.8
217.6
217.6
217.6
217.5
217.5
217.7
217.5
217.4
217.6
217.5
217.6
217.5
217.5
217.5
217.4
217.6
217.4
217.5
217.5
217.6
217.7
217.8
217.8
217.9
217.9
217.9
217.9

218.5
218.4
218.4
218.4
218.6
218.4
218.5
218.4
218.4
218.3
218.3
218.2
218.2
218.3
218.2
218.2
218.1
218.1
218.2
218.1
218.1
218.1
218.1
218.2
218.1
218.1
218
217.9
218.1
218.1
218
218.1
218
217.9
217.9
218
217.9
217.9
218
218
217.9
218
217.8
218
217.9
217.8
217.8
217.8
217.9
217.8
217.8
217.8
218
217.9
217.8
218
218
218
218.1
218

220
220
220.1
220.1
220
219.9
219.9
220
219.9
220
219.8
219.9
219.9
219.8
219.8
219.7
219.7
219.8
219.7
219.7
219.6
219.6
219.6
219.5
219.5
219.6
219.6
219.6
219.5
219.6
2194
219.4
219.4
219.4
219.5
219.3
219.3
2194
219.4
219.4
219.4
219.2
219.3
219.3
219.3
219.4
219.2
2194
219.2
219.3
2194
219.2
2194
219.3
219.5
219.5
219.5
219.6
219.7
219.7

221.65
221.67
221.63
221.57
221.47
221.31
221.33
221.33
221.3
221.16
221.17
221.12
221.03
221.01
220.94
220.94
220.89
220.84
220.82
220.74
220.68
220.68
220.62
220.59
220.62
220.63
220.48
220.54
220.49
220.52
220.43
220.42
220.38
220.3
220.32
220.31
220.19
220.11
220.09
220.12
220.05
220.11
220.09
220.05
220.04
220.12
219.88
219.94
219.95
219.92
219.91
219.89
219.9
220.04
220.16
220.06
220.18
220.27
220.32
220.3

223.35
223.44
223.24
223.12
223.01
223.03
222.97
222.98
222.82
222.75
222.73
222.64
222.53
22251
222.43
222.38
222.28
22231
222.2
222.21
222.1
222.1
222.01
221.88
221.95
221.95
221.73
221.72
221.64
221.59
221.62
221.51
221.54
221.43
221.41
221.34
221.2
221.31
221.23
221.28
221.15
221.07
221.03
221.09
221.01
221.05
220.9
220.87
220.89
220.87
220.96
220.88
220.9
220.92
220.98
220.99
221.01
221.09
221.08
221.17

353.2
354.4
350.7
352.5
355.4
350.7
351.2
354
353.7
351.9
353.1
355
351.2
355.3
351.3
352.9
355.4
351.4
351.8
353.3
352.2
351.3
3515
353.8
350.6
352.4
354.4
354.4
351.8
352.6
352.5
352.5
352.3
356.9
353.7
352.6
355.6
352.5
352.1
350.5
355.6
351
356.2
355.3
352.8
351.8
358
365
370.7
384.3
393.6
407.6
418.7
4337
445
459.6
474.4
492
509.2
527.4
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527152
528152
529152
530152
531152
532152
533152
534152
535152
536152
537152
538152
539152
540152
541152
542152
543152
544152
545152
546152
547152
548152
549152
550152
551152
552152
553152
554152
555152
556152
557152
558152
559152
560152
561152
562152
563152
564152
565152
566152
567152
568152
569152
570152
571152
572152
573152
574152
575152
576152
577152
578152
579152
580152
581152
582152
583152
584152
585152
586152

220.6
220.7
220.6
220.7
220.6
220.7
220.7
220.7
220.7
220.7
220.7
220.8
220.9
220.8
221.1
221.2
221.5
221.7
221.9
2222
222.6
223
223.4
223.9
224.3
224.9
225.4
226.1
226.6
227.3
227.8
228.5
229.2
229.9
230.5
231.4
231.9
232.5
233.3
233.9
234.5
235.2
235.8
236.5
237
237.7
238.1
238.7
239.1
239.7
240.1
240.7
241.1
241.5
241.9
242.4
242.8
243.1
243.5
243.9

219
219.1
219
219
219.1
219.1
219.1
219.3
219.3
219.4
219.3
219.6
219.9
220.1
220.4
220.8
221.2
221.6
222.1
222.6
223.4
224
224.6
225.3
226
226.9
227.6
228.4
229.1
229.9
230.6
231.4
232.2
232.9
233.6
234.3
234.9
235.6
236.3
236.9
237.4
238
238.5
239
239.5
239.9
240.3
240.7
241.1
241.6
241.8
242.2
2427
242.9
243.2
243.5
243.9
244.2
244.4
244.6

217.9
218
218.2
217.9
218.1
218.2
218.1
218.3
218.2
218.6
218.5
218.6
218.8
219.1
219.3
219.8
220.1
220.5
221.1
221.4
222.1
2227
2232
224
224.7
225.4
226.1
226.9
227.6
228.3
229.2
229.8
230.5
231.2
231.9
2325
233.3
233.8
234.3
235
235.5
236
236.6
237
237.5
2379
238.3
238.9
239.1
239.4
239.9
240.3
240.5
240.9
241.1
241.5
241.8
242
242.3
242.4

218.3
218.5
218.6
218.8
219.1
219.3
219.7
220.3
220.7
221.4
222.2
222.9
223.6
224.6
225.5
226.4
227.2
228.3
229.2
229.9
230.8
231.8
232.4
233.3
234
234.8
235.3
236.1
236.6
237.2
237.7
238.2
238.7
239.1
239.6
239.9
240.3
240.7
241.1
241.4
241.6
241.9
242.1
242.5
242.6
242.9
243.1
243.5
243.6
243.9
2442
244.5
244.6
244.9
245.1
245.4
245.6
245.7
246
246.2

219.7
219.8
219.8
219.8
219.9
220
220
220.3
220.5
220.9
221.2
221.6
221.9
222.4
223
223.8
224.5
225.1
226
226.6
227.4
228.4
229.1
229.9
230.8
231.7
232.3
233
233.8
234.7
235.4
236
236.7
237.3
238
238.5
239.1
239.6
240
240.6
241
241.5
241.9
2422
2425
243
243.2
243.7
243.9
244.3
244.5
244.7
245.2
245.3
245.6
245.9
246.1
246.3
246.7
246.9

220.31
220.4
220.31
220.43
220.53
220.42
220.39
220.42
220.24
220.31
220.28
220.27
220.18
220.17
220.32
220.25
220.44
220.44
220.49
220.59
220.83
220.9
221.16
221.39
221.75
221.9
222.23
222.61
223
223.49
223.88
224.25
224.83
225.29
225.83
226.36
226.92
227.44
228.06
228.69
229.28
229.89
230.47
231.07
231.67
232.46
232.89
233.57
234.07
234.81
235.32
235.78
236.37
236.86
237.5
237.93
238.4
238.91
239.46
239.88

221.14
221.2
221.19
221.2
221.25
221.24
221.29
221.18
221.23
221.16
221.02
221
221
220.92
221
220.92
220.93
220.86
220.92
220.95
220.91
220.97
221.06
221.17
221.15
221.36
221.56
221.62
221.8
222
222.15
222.53
222.83
223.06
223.38
223.62
224.06
224.45
224.87
225.27
225.59
226.15
226.65
227.27
227.71
228.23
228.72
229.31
229.96
230.42
230.98
231.53
232.15
232.69
233.26
233.73
234.36
234.82
235.42
235.96

541.4
561.9
575.1
597.5
633
683.4
704.9
710.2
711.7
707.5
713.9
712.4
711.4
711.9
714
711.2
709.7
715.4
709.7
713.5
711.8
715.3
715.8
713.7
716.9
713
714.8
715.5
713.8
715.6
719.1
716.3
715.8
711.3
716.1
716.8
714.2
712.5
717.5
718.6
714
717
719.5
720.5
719.2
717.9
719.4
718
717
721.4
715.7
719.5
720.6
718.3
721.2
717.5
717.4
721.1
717.2
721
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587152
588152
589152
590152
591152
592152
593152
594152
595152
596152
597152
598152
599152
600152
601152
602152
603152
604152
605152
606152
607152
608152
609152
610152
611152
612152
613152
614152
615152
616152
617152
618152
619152
620152
621152
622152
623152
624152
625152
626152
627152
628152
629152
630152
631152
632152
633152
634152
635152
636152
637152
638152
639152
640152
641152
642152
643152
644152
645152
646152

244.3
244.6
245
245.3
245.5
245.9
246.2
246.4
246.7
247.2
2474
247.8
248.1
248.5
248.8
249.3
249.5
250
250.5
250.8
251.2
251.6
251.9
252.3
252.6
252.9
253.2
253.4
253.8
253.9
254.1
254.4
254.6
254.8
255
255.1
255.3
255.5
255.7
255.8
256.2
256.4
256.7
257
257.2
257.4
257.8
258.2
258.6
259
259.6
260.1
260.5
261
261.7
262.2
262.7
263.3
263.9
264.5

244.9
245.1
245.5
245.7
245.9
246.1
246.5
246.7
246.9
247.1
247.5
247.7
248.1
248.5
248.9
249.5
249.8
250
250.7
250.9
251.3
251.7
251.8
252.2
252.5
252.7
252.9
253.1
253.2
253.4
253.5
253.7
253.9
254.1
254.3
254.4
254.7
254.9
255
255.2
255.5
255.8
256.2
256.5
256.9
257.4
257.9
258.4
258.9
259.7
260.4
261.1
261.8
262.3
263.2
263.8
264.5
265.1
266
266.6

242.8
242.9
243.3
243.4
243.8
243.9
2442
244 .4
244.5
245
245.2
245.5
245.9
246.2
246.5
247
247.4
247.8
248.3
248.7
249
249.3
249.8
249.9
250.2
250.6
250.7
251
251
251.2
251.2
251.4
251.6
251.7
251.9
252
252
252.4
252.6
252.9
253.2
253.4
253.8
254.2
254.5
255.1
255.4
256
256.7
257
257.9
258.5
259.1
259.8
260.5
261.2
261.7
262.4
263.1
263.7

246.5
246.6
246.9
247.2
247.4
247.5
247.9
248.3
248.4
248.7
248.9
249.3
249.7
250
250.3
250.8
251
251.2
251.6
251.6
251.9
252
252.1
252.2
252.3
252.5
252.8
253.1
253.3
253.7
254
254.5
255
255.7
256.2
256.8
257.6
258.4
259.1
259.9
260.8
261.7
262.5
263.5
264.4
265.4
266.3
267.4
268.4
269.4
270.5
271.4
272.3
273.2
274.1
274.7
275.4
276
276.7
277.2

247.2
247.3
247.5
247.8
248
248.3
248.5
248.8
249.1
249.4
249.7
250
250.4
250.9
251.3
251.8
252.3
252.4
252.9
253.3
253.5
253.8
254.1
254.2
254.5
254.6
254.8
254.9
255
255.3
255.4
255.5
255.7
256
256.2
256.6
256.9
257.2
257.8
258.2
258.7
259.3
260
260.5
261.3
262
262.7
263.6
264.4
265.3
266.1
267
267.8
268.7
269.7
270.3
271.1
271.9
272.7
273.3

240.4
240.77
241.14
241.57
241.88
242.35
242717
243.22
243.49
243.93

2443
244.61
245.02
245.47
245.79
246.27
246.53
246.92
247.32

247.8
248.14
248.54
248.99
249.31
249.64
250.11
250.31
250.62
250.91
251.28
251.64
251.71
252.07
252.27
252.42
252.78
252.97
253.09
253.41
253.62
253.89
254.05
254.19
254.44
254.74

255

255.1
255.45
255.71
255.97
256.33
256.54
256.95
257.16
257.55
257.86
258.33
258.61
259.03
259.43

236.51
236.97
237.6
237.98
238.47
238.9
239.49
239.96
240.36
240.91
241.26
241.74
242.09
242.53
243.08
243.47
243.9
244.37
244.73
245.2
245.59
246.12
246.45
246.94
247.18
247.75
248.03
248.31
248.65
249.11
249.26
249.7
249.99
250.21
250.56
250.94
251.17
251.38
251.77
251.97
252.18
252.43
252.64
252.9
253.17
253.43
253.64
253.84
253.99
254.29
254.5
254.78
255
255.34
255.47
255.64
255.9
256.21
256.34
256.72

716.7
712.9
717.9
728.7
739.8
757.8
768.9
783.7
794.4
803.7
812.7
816.6
813.4
804.1
782.7
748.5
688.7
623.4
587.2
577
569.9
574.4
584
585.5
587.3
589.8
588.9
590.5
591.5
590.5
592.3
590
592.5
590.3
591.1
592.6
592.9
590.7
593
594.1
592.4
591.5
593.9
593.7
597.4
594.6
591.8
594.6
593.7
597.2
596.2
579.7
560.1
537.5
509.4
485.9
466.1
4423
416.6
391
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647152
648152
649152
650152
651152
652152
653152
654152
655152
656152
657152
658152
659152
660152
661152
662152
663152
664152
665152
666152
667152
668152
669152
670152
671152
672152
673152
674152
675152
676152
677152
678152
679152
680152
681152
682152
683152
684152
685152
686152
687152
688152
689152
690152
691152
692152
693152
694152
695152
696152
697152
698152
699152
700152
701152
702152
703152
704152
705152
706152

265.1
265.6
266.1
266.7
267.4
267.7
268.3
268.8
269.2
269.6
270
270.5
270.8
271.1
271.5
271.9
272.2
272.5
272.9
273.2
273.5
273.8
274.2
274.4
274.9
275.1
275.4
275.6
276
276.2
276.5
276.8
271
2717.2
277.6
2717
278
278.1
278.4
278.4
278.6
278.9
279.1
279.2
279.2
279.3
279.5
279.5
279.6
279.7
279.7
279.8
279.9
279.9
279.9
279.7
279.8
279.8
279.7
279.8

267.3
268
268.3
269
269.7
270.1
270.5
270.9
271.4
271.7
272.1
272.4
272.9
273.1
273.4
273.7
274
274.2
274.7
274.8
275.1
275.2
275.5
275.7
275.9
276.2
276.3
276.4
276.6
276.9
276.9
2717.1
277.3
277.3
277.5
277.5
277.7
277.8
277.8
277.8
277.9
278
278
278
277.8
277.8
277.8
277.8
2774
277.5
2774
277.2
277.2
277
276.9
276.8
276.5
276.6
276.3
276.1

264.4
265
265.5
266.1
266.6
267
267.5
268
268.3
268.8
269.1
269.5
269.9
270.2
270.4
270.6
271
271.2
271.5
271.7
272
272.1
272.3
272.4
272.6
272.8
272.9
273.2
273.3
273.4
273.5
273.5
273.8
273.7
273.9
273.8
274
274
273.9
274.1
274
273.9
273.8
273.9
273.7
273.7
273.8
273.5
273.3
273.3
273.1
273
272.8
272.6
272.4
272.3
272.2
271.9
271.7
271.4

27171
278
278.4
278.6
278.8
279
279
279.2
279.2
279.3
279.2
279.2
279
278.9
278.7
278.4
278.4
278
2779
27177
277.4
271
276.7
276.5
276.1
275.9
275.6
275.2
275.1
274.9
274.7
274.2
274.1
273.8
273.7
273.4
273.2
273
272.8
272.6
272.4
272.3
272.1
272
272
271.7
271.7
271.6
271.3
271.2
271
271
270.8
270.7
270.5
270.4
270.2
270
269.9
269.6

274
274.5
275.3
275.7
276.3
276.6
2717.1
277.3
277.7
278.1
278.4
278.6

279
279.1
279.3
279.3
279.6
279.7
279.8

280
280.1
280.3
280.4
280.3
280.4
280.4
280.5
280.5
280.5
280.5
280.4
280.4
280.4
280.3
280.1
280.1

280
279.9
279.6
279.6
279.4
279.3

279
278.9
278.7
278.4
278.2

278
277.8
277.8
2774
2717.1

277
276.9
276.7
276.4
276.3
276.2

276
275.7

259.81
260.07
260.65
260.99
261.3
261.77
262.03
262.41
262.79
263.11
263.39
263.62
263.91
264.16
264.48
264.82
265.06
265.28
265.64
265.99
266.23
266.51
266.91
267.17
267.44
267.74
268.05
268.38
268.66
269.11
269.23
269.63
269.93
270.24
270.51
270.94
271.27
271.51
271.69
271.91
272.29
272.66
272.87
273.08
273.47
273.58
273.87
274.11
274.34
274.59
274.83
274.94
275.17
275.41
275.64
275.85
276.08
276.29
276.5
276.6

256.86
257.08
257.3
257.5
257.92
258.01
258.34
258.55
258.79
259.02
259.13
259.42
259.57
259.78
259.99
260.16
260.37
260.49
260.73
260.9
261.25
261.47
261.66
261.88
262.12
262.34
262.61
262.83
263.07
263.25
263.53
263.81
263.94
264.32
264.58
264.8
265.15
265.39
265.69
265.84
266.09
266.4
266.76
267.01
267.27
267.56
267.85
268.09
268.41
268.68
268.96
269.07
269.52
269.56
269.96
270.3
270.55
270.71
270.87
271.21

372.8
347.8
327.3
309.9
290.3
272.4
258.9
2443
228.5
215.6
203.3
194.8
191.6
188.4
186.2
185.5
184.4
184.6
183.4
183.6
182.5
184.2
184.4
184.3
182
183.6
181.9
183
183
182.5
183.5
181.4
183.5
181.7
181.5
184.3
183.3
184.4
182.4
181.9
183
184
182.9
183.4
182
182.1
183
183.7
183.3
182.8
181.4
185.1
183.8
182.6
184.5
182.4
179.6
181.5
183.2
182.2
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707152
708152
709152
710152
711152
712152
713152
714152
715152
716152
717152
718152
719152
720152
721152
722152
723152
724152
725152
726152
727152
728152
729152
730152
731152
732152
733152
734152
735152
736152
737152
738152
739152
740152
741152
742152
743152
744152
745152
746152
747152
748152
749152
750152
751152
752152
753152
754152
755152
756152
757152
758152
759152
760152
761152
762152
763152
764152
765152
766152

279.8
279.8
279.7
279.6
279.6
279.4
279.4
279.2
279.1
279.1
278.9
278.8
278.5
278.5
278.4
278.3
278.1
2779
277.8
277.7
277.5
2774
2774
277
276.9
276.8
276.6
276.3
276.3
276.1
275.9
275.8
275.7
275.4
275.4
275.1
275
274.7
274.6
274.4
274
274
273.8
273.5
273.4
273.3
273.1
272.9
272.7
272.4
272.2
272
271.8
271.5
271.4
271
270.8
270.7
270.4
270.1

276.1
275.9
275.6
275.4
275.2
275.1
274.8
274.5
274.2
274.1
273.9
273.6
273.4
273.3
273.1
272.9
2727
272.5
272.4
272.1
271.9
271.7
271.6
271.2
271.2
270.8
270.7
270.5
270.3
270.1
269.8
269.8
269.5
269.4
269.2
269
268.8
268.7
268.4
268.2
268
267.7
267.5
267.3
267.1
266.8
266.6
266.3
266.1
265.9
265.5
265.4
265.1
264.9
264.7
264.4
264.2
263.9
263.6
263.4

271.2
271
270.8
270.6
270.3
270.1
269.9
269.7
269.5
269.2
269.1
268.8
268.5
268.5
268.2
267.9
267.7
267.5
267.4
267.2
267
266.8
266.6
266.3
266.1
266
265.8
265.7
265.5
265.3
265
264.9
264.7
264.4
264.4
264.1
263.9
263.7
263.6
263.4
263.1
262.9
262.7
262.4
262.2
262
261.8
261.6
261.4
261.2
260.8
260.7
260.5
260.2
260
259.6
259.4
259.1
258.9
258.6

269.5
269.3
268.9
268.8
268.7
268.5
268.2
268
267.7
267.6
267.1
267
266.6
266.4
266.1
265.7
265.4
265.1
264.8
264.5
264.1
263.9
263.4
263.1
262.7
262.4
262
261.6
261.3
260.8
260.5
260.1
259.7
259.2
258.9
258.5
258.1
257.6
257.2
256.7
256.3
255.9
255.7
255.2
254.8
254.5
254.1
253.7
253.4
253
252.7
252.3
251.9
251.6
251.2
250.9
250.4
250.1
249.8
249.4

275.7
275.4
275.2
274.9
274.9
274.6
274.4
274.3
274.1
274
273.8
273.5
273.3
273.3
273.2
272.9
272.8
272.5
272.3
272.2
272
271.9
271.5
271.3
271.1
270.8
270.7
270.5
270.3
270
269.9
269.6
269.3
268.9
268.7
268.4
268.1
267.9
267.6
267.3
267.1
266.7
266.3
266
265.7
265.4
265
264.7
264.2
264
263.5
263.2
263.1
262.5
262.3
261.9
261.6
261.2
260.8
260.4

276.81
276.93
277.17
277.27
277.55
277.6
2777
277.73
277.83
277.98
277.99
278.11
278.12
278.24
278.24
278.32
278.33
278.38
278.44
278.54
278.52
278.52
278.48
278.35
278.4
278.21
278.3
278.3
278.19
278.29
277.98
278.01
277.98
277.82
277.72
277.61
277.61
277.49
277.33
277.25
277.14
277.08
276.92
276.86
276.74
276.57
276.35
276.33
276.21
276.08
275.79
275.71
275.53
275.44
275.35
275.22
275.1
274.88
274.88
274.62

271.44
271.85
272.14
272.32
272.43
272.76
272.98
273.29
273.53
273.75
273.94
273.97
274.26
274.46
274.67
274.86
275.01
275.45
275.65
275.69
275.8
276.02
276.25
276.28
276.46
276.55
276.8
276.92
277.1
277.23
277.21
277.41
277.43
2717.55
277.62
277.66
277.83
277.78
277.92
277.99
27791
278.02
277.99
278.07
278.04
278.01
278.16
278.06
277.97
278.13
277.97
278.12
278.04
278
277.9
277.98
277.88
277.74
2717.7
277.74

182.6
182
183.2
183.5
182.4
183.9
182.2
184.2
184.5
182.1
183.8
184
182.5
181.9
181.9
182.6
184.2
182.2
182.1
182.2
182.9
180.7
183
185
183.1
182.9
183.4
183.9
183.3
183.4
182
181.9
182.8
183.5
182.9
181.4
181.7
181.7
183.6
181.6
180.7
183.7
181
180.4
180.6
181.5
180.6
182
181.9
183.1
181.1
182.2
182.6
180.8
181.5
182.3
182.1
180.8
180
181.7
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767152
768152
769152
770152
771152
772152
773152
774152
775152
776152
777152
778152
779152
780152
781152
782152
783152
784152
785152
786152
787152
788152
789152
790152
791152
792152
793152
794152
795152
796152
797152
798152
799152
800152
801152
802152
803152
804152
805152
806152
807152
808152
809152
810152
811152
812152
813152
814152
815152
816152
817152
818152
819152
820152
821152
822152
823152
824152
825152
826152

269.9
269.6
269.4
269
268.8
268.4
268.1
267.9
267.6
267.4
266.9
266.6
266.4
266.1
265.8
265.3
265.1
264.7
264.5
264.1
263.8
263.5
263.1
262.8
262.5
262.1
261.8
261.4
261.1
260.7
260.4
260
259.7
259.4
258.9
258.7
258.2
257.9
257.6
257.3
256.9
256.6
256.3
256
255.5
255.2
254.9
254.6
254.2
253.8
253.5
253.2
252.8
252.6
252.2
252
251.8
251.4
251.1
250.7

263
262.8
262.4
262.1
261.7
261.4

261
260.6
260.5
260.2
259.8
259.3
258.9
258.6
258.4

258
257.7
257.2

257
256.5
256.2

256
255.6
255.2
254.7
254.4
254.1
253.6
253.2

253
252.6
252.2
252.1
251.7
251.4

251
250.7
250.4
250.1
249.8
249.4
249.1
248.8
248.5
248.1
247.8
247.5
247.1
246.8
246.4
246.2

246
245.8
245.5
245.3
245.1
244.7
244.4
244.3
243.9

258.3
257.9
257.6
257.3
257
256.9
256.5
256.2
255.9
255.5
255.2
254.9
254.6
254.2
253.9
253.6
253.4
253
252.7
252.4
252
251.7
251.3
251.1
250.9
250.4
250.1
249.7
249.5
249.1
248.9
248.5
248.4
2479
247.5
247.3
247
246.7
246.5
246.1
245.8
245.5
245.1
245
244.6
244.3
244.2
243.8
243.5
243.3
242.9
2427
242.4
2422
241.9
241.8
241.4
241.2
240.8
240.6

249.1
248.7
248.5
248.1
247.8
247.5
247.2
246.8
246.6
246.3
246
245.7
245.6
245.2
2447
244.5
244 .4
2442
243.8
243.6
243.2
243
2427
242.5
242.3
241.9
241.7
241.5
241.4
241
240.9
240.6
240.4
240.1
239.9
239.5
239.5
239.2
238.9
238.7
238.4
238.3
238.2
237.8
237.6
237.5
237.2
237.1
236.8
236.5
236.5
236.3
236
235.9
235.7
235.4
235.3
235
234.8
2347

260.1
259.7
259.4
259
258.5
258.3
257.9
257.5
257.1
256.7
256.3
255.9
255.6
255.2
254.8
254.5
254.3
253.9
253.6
253.1
252.8
252.5
252
251.8
251.4
251.2
250.7
250.4
250.1
249.8
249.5
249.2
248.8
248.6
248.2
248.1
247.7
247.3
247
246.9
246.5
246.3
246.1
245.6
245.4
245.2
244.9
244.6
244.4
244.1
243.8
243.5
243.4
243.1
242.8
2427
242.4
242.1
241.9
241.6

274.43
274.27
274.11
273.93
273.76
273.64
273.36
273.2
272.88
272.72
272.55
272.22
272
271.86
271.66
271.35
271.26
270.81
270.78
270.53
270.36
270
269.75
269.56
269.26
268.87
268.52
268.4
268.08
267.96
267.6
267.4
267.05
266.8
266.5
266.24
265.8
265.59
265.27
264.95
264.66
264.36
264.06
263.74
263.48
263.17
262.88
262.46
262.14
261.9
261.47
261.05
260.95
260.55
260.31
259.97
259.61
259.24
258.95
258.6

277.57
277.46
277.39
277.48
277.21
277.11
277.12
276.98
276.91
276.72
276.6
276.59
276.46
276.36
276.18
276.03
275.86
275.73
275.53
275.46
275.41
275.26
275.05
274.87
274.7
274.39
274.44
274.24
274.06
273.94
273.66
273.4
273.4
273.04
272.93
272.75
272.57
272.43
272.08
271.91
271.65
271.59
271.2
271.05
270.7
270.53
270.31
270.16
269.84
269.58
269.36
269.11
268.92
268.51
268.31
267.97
267.65
267.52
267.22
267

183.1
180.9
182.5
181.5
182.8
181.5
182.9
182
180.4
179.7
182.3
182.3
181
182.1
181.5
181.4
182.6
181.6
181.1
182.8
184
181.6
181
181.1
180.9
180.3
183.2
179.1
181
180.3
181.2
181.1
181.2
180.7
181.5
180.3
181.9
181
181.3
181.3
180.9
179.4
182
182.3
180
182.6
180.3
180.7
181.9
180.6
181.4
181.8
179
183.1
180.6
183.2
181.6
182.7
181.1
181.9
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827152
828152
829152
830152
831152
832152
833152
834152
835152
836152
837152
838152
839152
840152
841152
842152
843152
844152
845152
846152
847152
848152
849152
850152
851152
852152
853152
854152
855152
856152
857152
858152
859152
860152
861152
862152
863152
864152
865152
866152
867152
868152
869152
870152
871152
872152
873152
874152
875152
876152
877152
878152
879152
880152
881152
882152
883152
884152
885152
886152

250.5
250.2
249.8
249.6
249.3
249
248.6
248.3
248.2
247.8
247.5
247.1
246.9
246.7
246.5
246.1
246
245.7
245.5
245.3
245.1
244.8
244.6
244.4
244.1
243.8
243.6
243.2
242.8
242.3
242.1
241.6
241.2
240.6
240.2
239.6
239.2
238.9
238.5
238.1
237.7
237.4
237
236.9
236.6
236.3
236.2
236.2
236.2
236.3
236.4
236.5
236.7
236.8
237.1
237.5
2379
238.3
238.8
239.4

243.7
243.4
243.1
242.8
242.6
242.3
242.1
241.8
241.6
241.3
241.1
240.9
240.6
240.5
240.3
240
239.9
239.6
239.5
239.3
239.1
238.9
238.7
238.5
238.3
238
237.7
237.4
237.2
236.7
236.5
236
235.5
235
234.6
234.3
233.9
233.6
233.3
233.1
233
232.7
232.6
232.6
232.8
232.8
233.1
233.4
233.9
234.3
234.8
235.3
235.9
236.5
237.4
238
238.7
239.5
240.3
241.1

240.5
240.2
240
239.8
239.5
239.2
239
238.9
238.6
238.5
238.3
237.9
237.8
237.6
237.3
237.1
237.1
236.9
236.7
236.6
236.5
236.4
236.1
2359
235.8
235.5
235.4
235
234.8
234.5
234.2
233.8
233.4
233
232.5
232.2
231.9
231.6
231.3
231.1
231
231
230.8
231
231.1
231.2
231.5
231.8
232.2
232.7
233.1
233.7
234.4
235
235.7
236.4
237.1
237.9
238.6
239.4

234.5
234.4
234.3
234.1
233.7
233.7
233.5
233.3
233.1
232.9
232.8
232.4
232.3
232.4
232.1
231.9
231.7
231.4
231.4
231.3
231.2
231.1
230.8
230.7
230.5
230.2
230.2
229.9
229.8
229.8
229.7
229.7
229.9
230
230.2
230.6
231
231.6
232.3
232.9
233.7
234.6
235.4
236.6
237.3
238.5
239.5
240.5
241.6
242.6
243.7
244.7
245.6
246.7
247.4
248.3
249.1
249.9
250.6
251.2

241.4
241.3
241
240.7
240.5
240.3
240.1
240
239.6
239.4
239.2
238.9
238.8
238.6
238.3
238.1
2379
237.8
237.6
237.5
237.3
237
236.9
236.7
236.6
236.3
236
235.8
235.3
235
234.6
234.4
234
233.7
233.2
233.1
233
233
2329
233.1
233.3
233.6
233.9
234.4
234.8
235.4
236.1
236.7
237.4
238.3
239.1
239.9
240.9
241.7
242.6
243.5
244.5
245.3
246.2
247

258.35
257.95
257.57
257.24
257.02
256.62
256.4
256
255.74
255.36
255.06
254.61
254.39
253.96
253.63
253.38
253.06
252.81
252.53
252.32
251.95
251.51
251.36
251.01
250.71
250.28
249.99
249.58
249.01
248.61
248.24
247.59
247.14
246.57
246.04
245.34
244.76
244.29
243.69
243.23
242.68
242.03
241.54
241.05
240.68
240.15
239.68
239.4
238.98
238.77
238.39
238.17
237.96
237.76
237.66
237.58
237.58
237.55
237.59
237.66

266.63
266.34
266.22
265.83
265.43
265.25
264.88
264.66
264.4
264.07
263.74
263.41
263.21
262.78
262.45
262.16
261.93
261.66
261.36
260.98
260.83
260.35
260.13
259.81
259.42
259.18
258.7
258.35
257.83
257.24
256.92
256.29
255.67
255.02
254.34
253.68
252.93
252.26
251.57
250.98
250.34
249.82
249.05
248.34
247.75
247.06
246.49
246
245.42
244.8
244.26
243.89
243.27
242.8
242.36
241.94
241.49
241.22
240.83
240.55

182.4
180.6
180.9
182.9
180.7
180.7
179.9
180.4
182.3
182.1
181.5
187.2
192.8
200.4
208.7
220.4
234.6
244.9
259
274.1
291.6
308.9
329.4
352.6
375.8
394.8
420.1
443.7
470.2
497.6
568.3
590.6
600
601.2
598.4
599.7
599.4
597
598.3
594.4
589.8
597.4
591.4
598.5
597.6
587.6
599.1
600.1
592.8
596.8
594
593.4
599.5
592
593.7
594.7
597.2
599.2
596.4
594
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887152
888152
889152
890152
891152
892152
893152
894152
895152
896152
897152
898152
899152
900152
901152
902152
903152
904152
905152
906152
907152
908152
909152
910152
911152
912152
913152
914152
915152
916152
917152
918152
919152
920152
921152
922152
923152
924152
925152
926152
927152
928152
929152
930152
931152
932152
933152
934152
935152
936152
937152
938152
939152
940152
941152
942152
943152
944152
945152
946152

239.9
240.5
241.1
241.6
242.3
243.1
243.8
244.5
245.1
245.9
246.5
247.2
247.9
248.7
249.3
249.9
250.5
251.2
251.9
252.3
252.9
253.6
254.2
254.7
255.1
255.7
256.1
256.6
257.1
257.5
257.9
258.3
258.6
259
259.4
259.7
259.8
260.2
260.4
260.6
261
261.1
261.3
261.4
261.6
261.8
261.8
262
262.1
262.2
262.4
262.4
262.6
262.7
262.8
262.9
262.9
262.9
262.9
263.1

242.1
242.6
243.6
244.4
245.2
246.1
246.9
247.7
248.4
249.2
249.8
250.6
251.3
251.9
252.5
253
253.6
254.1
254.6
255
255.4
255.9
256.3
256.7
257.2
257.4
257.9
258.1
258.4
258.8
259.1
259.4
259.6
259.8
260.1
260.2
260.5
260.4
260.5
260.8
260.8
261
261.1
261.1
261.3
261.4
261.2
261.4
261.4
261.4
261.4
261.4
261.4
261.4
261.6
261.6
261.6
261.6
261.6
261.5

240.3
241.1
241.9
242.7
243.6
244.3
245.2
245.9
246.7
247.3
248
248.7
249.2
249.9
250.5
251.1
251.5
251.9
252.4
252.9
253.3
253.8
254.2
254.5
254.8
255.2
255.7
256
256.3
256.5
256.8
257.1
257.3
257.4
257.6
257.8
257.9
258.3
258.2
258.4
258.5
258.6
258.7
258.8
258.9
259
259
259
259
258.9
259
259.1
258.9
259
259
259
259
259
258.9
258.9

251.8
252.4
252.9
253.4
254
254.3
254.7
255.2
255.7
256
256.3
256.8
257.1
257.3
257.5
258
258.2
258.4
258.6
259
259.2
259.6
259.6
259.9
260.1
260.4
260.5
260.9
261
261.4
261.4
261.6
261.9
261.8
261.9
262
262
262
262
262.1
262
262
262
262
262
261.8
261.9
261.8
261.6
261.6
261.5
261.5
261.4
261.4
261.4
261.4
261.5
261.2
261.3
261.4

247.9
248.8
249.7
250.3
251
251.6
252.4
253.1
253.7
254.2
254.8
255.3
255.8
256.4
256.8
257.2
257.6
258.1
258.3
258.7
259.1
259.4
259.7
260
260.3
260.6
260.9
261.2
261.3
261.6
261.9
262.2
262.3
262.5
262.6
262.9
262.9
263
263.1
263.2
263.3
263.3
263.4
263.5
263.4
263.5
263.4
263.5
263.5
263.4
263.4
263.5
263.3
263.3
263.2
263.3
263.3
263.3
263.2
263.3

237.83
238.03
238.33
238.49
238.82
239.17
239.58
239.8
240.33
240.89
241.32
241.89
242.48
242.97
243.55
244.13
244.72
245.35
245.94
246.55
247.12
247.71
248.29
248.87
249.41
250.01
250.57
251.2
251.69
252.23
252.69
253.17
253.65
254.1
254.48
254.98
255.34
255.72
256.08
256.4
256.69
256.97
257.32
257.54
257.75
258.02
258.21
258.51
258.79
258.87
258.93
259.15
259.36
259.51
259.7
259.92
260.12
260.13
260.34
260.53

240.29
240.14
239.82
239.85
239.75
239.66
239.54
239.57
239.78
239.88
239.96
240.07
240.23
240.54
240.8
241.08
241.46
241.83
242.18
242.64
243.14
243.48
243.91
244.48
244.93
245.39
246.02
246.4
246.96
247.51
247.98
248.52
248.88
249.42
249.91
250.46
250.77
251.31
251.63
252.06
252.38
252.83
253.16
253.48
253.91
254.2
254.48
254.76
255.09
255.32
255.5
255.78
256.08
256.27
256.59
256.72
257.02
257.21
257.5
257.79

603.5
593.6
598.5
600.7
594.7
600.2
599.1
601.1
595.6
598
599.9
596.3
597.6
596.8
595.3
593.9
599.6
596.6
593.8
595.1
596.8
597.2
598.9
596.8
598.5
595.4
586.1
549.2
526.2
512.6
498.2
486.9
475
465
454.4
435.7
425.7
409.1
398.3
385.3
375.9
364.4
355
342.6
3359
334.3
336.2
333.8
328.6
329.7
324.1
324.1
321
3222
318.8
320
320.1
318.7
320.8
319
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947152
948152
949152
950152
951152
952152
953152
954152
955152
956152
957152
958152
959152
960152
961152
962152
963152
964152
965152
966152
967152
968152
969152
970152
971152
972152
973152
974152
975152
976152
977152
978152
979152
980152
981152
982152
983152
984152
985152
986152
987152
988152
989152
990152
991152
992152
993152
994152
995152
996152
997152
998152
999152
1000152
1001152
1002152
1003152
1004152
1005152
1006152

263.1
263.2
263.3
263.3
263.3
263.3
263.4
263.5
263.5
263.6
263.6
263.6
263.6
263.6
263.5
263.7
263.7
263.7
263.7
263.7
263.7
263.7
263.6
263.5
263.6
263.6
263.5
263.5
263.4
263.3
263.3
263.3
263.1
263.1
262.9
262.9
262.7
262.7
262.6
262.5
262.3
262.2
262
261.8
261.7
261.6
261.3
261.2
260.9
260.8
260.7
260.4
260.2
260
259.6
259.5
259.3
259.1
258.8
258.3

261.6
261.6
261.5
261.6
261.5
261.5
261.5
261.4
261.4
261.4
261.4
261.5
261.4
261.4
261.3
261.2
261.2
261.2
261.2
261.2
261
261
261.1
261
260.9
260.9
260.8
260.7
260.5
260.4
260.3
260.2
260.1
259.9
259.7
259.6
259.5
259.3
259.1
258.9
258.7
258.5
258.2
257.9
257.8
257.6
257.3
257
256.8
256.5
256.2
256
255.7
255.4
255.1
254.9
254.5
254.3
254
253.5

258.9
258.9
258.8
258.8
258.7
258.7
258.6
258.6
258.6
258.5
258.5
258.4
258.4
258.4
258.3
258.3
258.2
258.2
258.1
258
258
258.1
258
257.8
257.7
257.7
257.6
257.5
257.3
257.2
257.2
257
256.9
256.7
256.6
256.4
256.2
256.1
255.9
255.8
255.4
255.4
255.1
254.8
254.5
254.4
254.1
253.9
253.8
253.4
253.2
252.8
252.6
252.4
252.1
251.8
251.5
251.4
251.1
250.9

261.2
261.2
261.1
261.1
261
261
260.7
260.6
260.6
260.5
260.4
260.1
260
259.9
259.6
259.4
259.2
259
258.7
258.5
258.2
258
257.7
257.4
257.2
256.7
256.5
256.1
255.8
255.6
255.2
255
254.6
254.2
253.8
253.6
253.3
253
252.6
252.3
251.9
251.6
251.3
251
250.6
250.4
250.2
249.9
249.6
249.3
249
248.6
248.5
248.2
247.9
247.6
247.5
247.3
247
246.6

263.2
263.3
263.2
263.1
263.2
263
263.2
263.1
263.1
263.1
263
262.9
262.9
262.9
262.8
262.8
262.7
262.6
262.5
262.5
262.2
262.2
262
261.9
261.7
261.6
261.4
261.2
261
260.9
260.6
260.4
260.2
259.9
259.7
259.4
259
258.9
258.5
258.4
258
257.9
257.5
257
256.9
256.5
256.2
256
255.6
255.4
255.1
254.7
254.5
254.2
253.8
253.5
253.3
253
252.6
252.3

260.53
260.76
260.96
261.1
261.04
261.24
261.45
261.59
261.6
261.7
261.85
261.82
261.95
262.06
262.05
262.23
262.3
262.28
262.36
262.49
262.54
262.48
262.62
262.61
262.62
262.76
262.65
262.77
262.82
262.75
262.71
262.86
262.86
262.82
262.74
262.74
262.69
262.68
262.55
262.58
262.65
262.67
262.45
262.39
262.27
262.37
262.26
262.14
262.15
261.96
262.01
261.76
261.77
261.66
261.48
261.15
261.16
261.02
260.88
260.69

257.92
258.19
258.35
258.51
258.76
258.97
259.09
259.36
259.4
259.77
259.75
260.08
260.24
260.58
260.47
260.68
260.75
260.95
261.05
261.15
261.28
261.54
261.58
261.64
261.79
261.83
261.93
262.03
262.16
262.27
262.32
262.35
262.43
262.57
262.64
262.6
262.68
262.69
262.63
262.75
262.89
262.87
262.88
262.96
262.95
262.94
262.95
262.95
262.93
262.98
262.9
262.83
262.93
262.83
262.86
262.76
262.6
262.68
262.63
262.57

319.4
320.3
320.4
321.4
321.8
319
3195
318.9
320.7
320.1
321.2
321.7
3195
321.7
318
318.3
319.6
319.9
320.3
317.9
320.3
3223
317.5
316.3
317.8
318.8
317.3
317.8
320.1
318.9
317.6
319.1
318.4
318.6
321.8
317.1
317.9
321
317.4
321.1
3215
319.9
317
318.1
318.1
319.2
319.9
318
317.8
316.9
322.8
319.4
3215
317.2
317.1
318.3
320.3
317.6
318.5
319.1
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1007152
1008152
1009152
1010152
1011152
1012152
1013152
1014152
1015152
1016152
1017152
1018152
1019152
1020152
1021152
1022152
1023152
1024152
1025152
1026152
1027152
1028152
1029152
1030152
1031152
1032152
1033152
1034152
1035152
1036152
1037152
1038152
1039152
1040152
1041152
1042152
1043152
1044152
1045152
1046152
1047152
1048152
1049152
1050152
1051152
1052152
1053152
1054152
1055152
1056152
1057152
1058152
1059152
1060152
1061152
1062152
1063152
1064152
1065152
1066152

258.2
257.9
257.8
257.5
257
256.8
256.5
256.2
256.1
255.7
255.5
255.3
254.9
254.8
254.4
254.1
253.9
253.7
253.3
253.1
253
252.6
252.2
252.1
251.9
251.7
251.2
251.1
251
250.7
250.5
250.1
250
249.6
249.4
249.3
249.1
248.8
248.6
248.3
248.2
247.9
247.9
247.6
247.4
247.1
247
246.9
246.7
246.4
246.1
246.2
245.9
245.6
245.7
245.4
245.3
245.2
244.9
244.8

253.4
253.1
252.7
252.5
252.3
251.9
251.6
251.3
251.1
250.8
250.6
250.3
250
249.8
249.6
249.2
249
248.9
248.5
248.4
248.3
247.8
247.5
247.5
247.2
247.1
246.7
246.5
246.5
246.2
246.1
245.8
245.6
245.5
245.2
245
244.9
244.7
244.4
244.3
244.2
244
243.9
243.8
243.5
243.4
243.2
243.2
242.8
2427
242.6
242.4
242.3
242.3
242.1
241.8
241.8
241.6
241.5
241.4

250.6
250.3
250
249.7
249.5
249.2
248.9
248.7
248.5
248.2
248
247.7
247.4
247.3
247
246.8
246.5
246.3
246.1
246
245.7
245.4
245.2
245
245
244.6
244.6
244.2
244.1
244
243.8
243.6
243.5
243.2
243
243
242.7
242.6
2425
242.3
2422
242.1
241.9
241.8
241.7
241.4
241.4
241.2
241
240.9
240.7
240.6
240.5
240.4
240.2
240.2
240
239.8
239.7
239.6

246.6
246.4
246.1
245.7
245.6
245.4
245.2
245
244.8
2447
244 .4
2443
244.1
243.9
243.8
243.6
243.3
243.2
243.1
242.9
242.8
242.5
242.3
242.3
242.1
241.8
241.8
241.6
241.4
241.2
241.1
241
240.9
240.7
240.6
240.6
240.4
240.1
240.1
239.9
239.8
239.6
239.7
239.5
239.4
239.2
239.2
239
238.9
238.8
238.6
238.6
238.5
238.3
238.2
238.1
238
238
237.8
237.7

252
251.8
251.6
251.2
251.1
250.8
250.4
250.2
249.9
249.6
249.5
249.3

249
248.8
248.5
248.3

248
247.9
247.8
247.4
247.3
247.2
246.9
246.6
246.5
246.2

246
245.9
245.6
245.5
245.3
245.1
245.1
244.8
244.6
244.5
244.3
244.1

244
243.8
243.6
243.6
243.3
243.2
243.1
242.9
242.9
242.6
242.4
242.4
242.1
2422
241.9
241.9
241.7
241.7
241.5
241.3
241.2
241.1

260.59
260.39
260.23
260.06
259.92
259.71
259.45
259.23
259.1
258.86
258.66
258.49
258.19
257.95
257.66
257.43
257.26
256.96
256.7
256.58
256.25
256.24
255.89
255.41
255.24
255.09
254.79
254.61
254.19
254.01
253.66
253.42
253.41
253.06
252.76
252.58
252.26
252.05
251.84
251.57
251.21
251.03
250.79
250.49
250.52
250.08
250.01
249.64
249.47
249.2
248.95
248.75
248.55
248.26
248.13
247.97
247.71
247.52
247.32
247.11

262.43
262.45
262.35
262.3
262.16
262.16
261.89
261.88
261.74
261.66
261.51
261.42
261.26
261.16
261.1
260.73
260.61
260.56
260.34
260.11
259.97
259.73
259.49
259.35
259.26
259.03
258.85
258.61
258.38
258.19
258.04
257.67
257.65
257.35
257.01
256.89
256.46
256.41
256.14
255.9
255.61
255.38
255.15
254.93
254.65
254.44
254.32
253.99
253.66
253.58
253.25
252.98
252.79
252.44
252.31
252.11
251.8
251.6
251.34
251.24

318.7
316.8
318
319.5
317.6
317
319.8
315.5
317.9
317.9
318.4
315.5
318.7
318.3
316.5
319.9
317.1
318.5
317
320.1
318.9
318.1
318.7
319.3
316.1
317.3
316.6
319.5
314.5
316.3
318.9
318.8
319.3
320.5
316.4
317.2
320.5
319.7
316.2
317.6
316.8
316.8
318.1
318.5
319
318.9
317.1
316.1
317.1
316.2
315.9
316.1
314.7
317.5
321
318.9
316.5
317.9
316.4
318.6
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1067152
1068152
1069152
1070152
1071152
1072152
1073152
1074152
1075152
1076152
1077152
1078152
1079152
1080152
1081152
1082152
1083152
1084152
1085152
1086152
1087152
1088152
1089152
1090152
1091152
1092152
1093152
1094152
1095152
1096152
1097152
1098152
1099152
1100152
1101152
1102152
1103152
1104152
1105152
1106152
1107152
1108152
1109152
1110152
1111152
1112152
1113152
1114152
1115152
1116152
1117152
1118152
1119152
1120152
1121152
1122152
1123152
1124152
1125152
1126152

2445
244.5
244.4
244.2
244.2
244
243.9
243.9
243.6
2435
243.4
2433
243.2
242.9
242.9
242.7
2425
242.3
2422
242
241.9
241.8
241.6
241.3
241.2
241
240.9
240.8
240.7
240.5
240.4
240.2
240.2
240.2
240.3
240.1
240.2
240.1
240.1
240.2
240.2
240.4
240.5
240.5
240.7
240.9
241.1
241.2
241.4
241.6
241.9
242.1
242.4
242.7
242.9
243.1
2435
243.9
244.1
244.4

241.2
241.1
241
241
240.9
240.8
240.8
240.5
240.5
240.3
240.2
240.1
239.9
239.8
239.8
239.6
239.5
239.2
239.1
238.9
238.8
238.7
238.6
238.4
238.2
238.2
238.1
238
238
238
238
238
237.9
238
238.1
238.1
238.3
238.5
238.6
238.9
239
239.3
239.5
239.9
240.1
240.5
240.7
241
241.3
241.7
242.1
242.4
242.8
243.1
243.4
243.9
2442
244.6
244.9
245.2

239.6
239.3
239.3
239.2
239.2
239.1
239
238.9
238.8
238.7
238.5
238.3
238.3
238.1
237.9
238
237.8
237.7
237.6
237.4
237.1
237.1
237
236.7
236.7
236.5
236.6
236.4
236.4
236.3
236.3
236.4
236.4
236.5
236.6
236.7
236.7
237
237.1
237.1
237.5
237.7
237.9
238.1
238.4
238.6
238.9
239.4
239.6
240
240.3
240.6
240.9
241.2
241.7
241.9
242.2
242.5
242.9
243.2

237.6
237.4
237.4
237.2
237.2
237.2
236.9
236.9
236.8
236.7
236.6
236.5
236.4
236.4
236.2
236.4
236.5
236.4
236.5
236.5
236.5
236.9
236.9
237.2
237.4
237.6
237.9
238.3
238.6
238.9
239.3
239.7
240
240.4
240.9
241.2
241.7
242
2425
242.9
243.3
243.8
244.2
244.6
244.9
245.2
245.5
246
246.2
246.6
246.9
247.2
247.5
247.7
248
248.3
248.6
248.7
249
249.2

241
240.8
240.8
240.7
240.6
240.6
240.5
240.2
240.2
240.1
239.9
239.7
239.7
239.5
239.5
239.2
239.1

239
238.9
238.8
238.7
238.6
238.5
238.6
238.5
238.5
238.5
238.7
238.7
238.9
238.9
239.2
239.4
239.6
239.8
240.1
240.3
240.6
240.9
241.3
241.6

242
242.3
242.7
243.1
243.4
243.8
244.2
244.6

245
245.2
245.7
246.1
246.5
246.8

247
2474
247.7
248.1
248.3

246.88
246.79
246.58
246.54
246.33
246.23
246
245.84
245.76
245.56
245.47
245.27
245.09
244.93
244.76
244.66
244.34
244.25
244.08
243.91
243.65
243.53
243.28
243.08
242.95
242.62
242.48
242.28
242.15
241.9
241.63
241.51
241.38
241.28
241.11
240.98
240.77
240.77
240.56
240.42
240.38
240.33
240.32
240.21
240.16
240.14
240.26
240.16
240.29
240.29
240.39
240.48
240.61
240.74
240.89
240.96
241.26
241.28
241.46
241.68

251.08
250.75
250.65
250.42
250.14
250.05
249.92
249.74
249.52
249.41
249.16
249.04
248.78
248.51
248.48
248.13
247.93
247.75
247.55
247.16
247.05
246.67
246.55
246.42
246.06
245.94
245.61
245.5
245.2
245.1
244.85
244.57
244.32
24417
244.02
243.65
243.6
243.4
243.26
242.96
242.88
242.61
24251
242.33
242.18
241.98
241.96
241.84
241.76
241.57
241.63
241.45
241.31
241.35
241.33
241.22
241.34
241.36
241.35
241.35

327.2
334.1
345.9
354.6
368.5
377.4
383.8
394.7
406.9
417.2
429.9
447.2
455.5
470.8
486.6
496.1
499.5
507.2
510.4
510.3
515
510.8
513.1
514.4
515
513.3
515.9
515.3
517.4
514.6
516.1
517.8
516.3
513.8
517.8
513.1
516.4
515.2
514.8
515.6
516.4
516.4
512.9
518
517.6
517.4
514.4
518
517.8
517.7
518.2
518.2
520
518.7
519.2
518.6
517.8
515.9
516.7
518.7
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1127152
1128152
1129152
1130152
1131152
1132152
1133152
1134152
1135152
1136152
1137152
1138152
1139152
1140152
1141152
1142152
1143152
1144152
1145152
1146152
1147152
1148152
1149152
1150152
1151152
1152152
1153152
1154152
1155152
1156152
1157152
1158152
1159152
1160152
1161152
1162152
1163152
1164152
1165152
1166152
1167152
1168152
1169152
1170152
1171152
1172152
1173152
1174152
1175152
1176152
1177152
1178152
1179152
1180152
1181152
1182152
1183152
1184152
1185152
1186152

244.7
245.1
245.4
245.6
246
246.3
246.6
246.8
247.2
247.4
247.6
248.1
248.3
248.5
248.8
249.1
249.5
249.5
249.9
250.1
250.4
250.7
250.9
251.1
251.2
251.5
251.8
251.9
252.1
252.4
252.6
252.8
252.9
253.1
253.4
253.4
253.6
253.9
254.2
254.2
254.4
254.6
254.6
254.8
255
255.1
255.2
255.4
255.5
255.6
255.8
255.9
256.1
256.2
256.4
256.6
256.7
256.7
256.9
257

245.7
245.9
246.3
246.5
246.8
247.2
247.5
247.7
247.9
248.3
248.5
248.7
249.1
249.1
249.5
249.6
249.9
250
250.4
250.5
250.8
250.9
251
251.3
251.5
251.5
251.7
252
252.2
252.3
252.4
252.5
252.8
252.8
253
253.2
253.3
253.4
253.6
253.7
253.8
254
254.2
254.2
254.4
254.5
254.6
254.7
254.8
255
254.9
255.1
255.2
255.4
255.5
255.7
255.7
255.9
256
256.1

243.5
243.8
244.2
244.5
244.8
245.1
245.3
245.7
245.8
246
246.3
246.6
246.9
246.9
247.1
247.5
247.7
247.8
248
248.3
248.3
248.6
248.8
248.8
249.1
249.2
249.4
249.5
249.7
249.9
250
250.1
250.2
250.5
250.5
250.7
250.9
250.9
251.2
251.2
251.4
251.5
251.6
251.8
251.9
252
252
252.2
252.2
252.4
252.5
252.6
252.8
253
253.1
253.2
253.2
253.3
253.5
253.6

249.5
249.7
249.9
250
250.2
250.4
250.7
250.8
251
251.1
251.4
251.4
251.7
251.8
252
252.1
252.3
252.4
252.5
252.8
252.8
252.9
253.1
253.3
253.4
253.5
253.6
253.8
254
254
254.2
254.4
254.4
254.7
254.7
254.8
255
255
255.2
255.3
255.4
255.6
255.7
255.8
255.9
256
256.1
256.3
256.3
256.4
256.6
256.6
256.7
256.8
257
257.1
257.1
257.2
257.4
257.4

248.6
248.9
249.1
249.4
249.7
250
250.3
250.5
250.6
250.8
251.1
251.3
251.5
251.7
251.8
252
252.2
252.5
252.6
252.7
252.9
253.1
253.3
253.5
253.5
253.7
253.9
254.1
254.2
254.4
254.5
254.6
254.8
254.8
255.1
255.2
255.3
255.4
255.5
255.8
255.8
256
256
256.2
256.4
256.3
256.5
256.7
256.9
256.9
257
257.2
257.3
257.4
257.5
257.7
257.8
257.8
257.9
258

241.98
242.02
242.28
242.63
242.86
243.08
243.38
243.61
243.84
244.07
244.4
244.61
245.05
245.16
245.44
245.85
245.98
246.33
246.6
246.78
247.1
247.45
247.64
247.97
248.06
248.3
248.66
248.95
249.08
249.46
249.62
249.83
250.16
250.31
250.48
250.61
250.97
251.14
251.27
251.48
251.89
251.97
252.08
252.4
252.5
252.73
252.86
253.15
253.26
253.46
253.39
253.76
253.9
254.12
254.25
254.31
254.5
254.7
254.82
254.88

241.5
241.5
241.68
241.61
241.8
242.01
242.03
242.25
242.33
242.46
242.68
242.85
243.06
243.27
243.43
243.7
243.94
244.07
244.37
244.64
244.96
245
245.32
245.57
245.88
246.21
246.4
246.66
246.83
247.11
247.38
247.54
247.88
248.12
248.36
248.56
248.68
249.13
249.37
249.4
249.7
250.04
250.29
250.43
250.8
250.93
251.09
251.32
251.56
251.81
251.81
252.06
252.27
252.49
252.75
252.81
252.96
253.24
253.42
253.59

517.5
519.3
521
516.1
518.4
520.6
520.1
521.9
518.1
519.6
516.6
518.7
519.5
516.8
518.4
520.8
521.1
518.7
520.2
523
521.2
521.3
521.6
520
520.1
519.7
522.5
521.1
522.9
520.9
522.1
521.3
521.5
520.9
518.6
519.9
521.6
521.6
521.1
518.3
521.7
521.7
521.9
521.3
524.1
519.9
523.6
521.2
523.1
521
522.4
520.1
521.5
522.2
523.2
522.4
521.6
519.4
523.8
520.7
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1187152
1188152
1189152
1190152
1191152
1192152
1193152
1194152
1195152
1196152
1197152
1198152
1199152
1200152
1201152
1202152
1203152
1204152
1205152
1206152
1207152
1208152
1209152
1210152
1211152
1212152
1213152
1214152
1215152
1216152
1217152
1218152
1219152
1220152
1221152
1222152
1223152
1224152
1225152
1226152
1227152
1228152
1229152
1230152
1231152
1232152
1233152
1234152
1235152
1236152
1237152
1238152
1239152
1240152
1241152
1242152
1243152
1244152
1245152
1246152

257.2
257.3
257.4
257.6
257.5
257.7
257.9
258.1
258.2
258.3
258.5
258.6
258.7
258.9
259.1
259.4
259.6
260
260.4
260.8
261.3
261.7
262.1
262.8
263.3
264
264.5
265.3
266.1
267
267.8
268.8
269.9
270.9
272.1
273.4
274.6
276
2774
278.9
280.6
282
283.6
285.2
286.8
288.6
290.1
291.8
293.5
295.1
296.6
298
299.5
301
302.3
303.6
305
306.2
307.2
308.4

256.2
256.3
256.3
256.5
256.7
256.7
257
257.1
257.3
257.4
257.5
257.7
257.8
258.2
258.5
258.9
259.4
259.7
260.3
260.9
261.6
262.3
262.9
263.7
264.6
265.6
266.5
267.6
268.7
269.9
271.3
2727
274.1
275.8
277.4
279.2
280.9
282.5
284.5
286.3
288.2
290
291.7
293.5
295.3
297.1
298.6
300.2
301.9
303.4
304.8
306
307.4
308.7
309.7
310.7
311.9
312.6
3134
314.2

253.8
253.8
253.8
254.1
254.1
254.2
254.4
254.5
254.7
254.9
254.9
255.1
255.4
255.7
256
256.4
256.9
257.4
257.9
258.8
259.4
260.2
261
262
262.8
263.8
264.6
266
267.1
268.3
269.9
271.3
272.9
274.5
276.2
2779
279.7
281.5
283.3
285.1
287.1
288.9
290.6
292.3
294.3
295.9
297.6
299.1
300.7
302.2
303.6
305
306.3
307.5
308.7
309.7
310.8
3114
3122
313

257.6
257.6
257.8
258
258.1
258.1
258.3
258.4
258.7
259
259.3
259.7
260.1
260.5
261.1
261.6
262
262.5
263
263.6
264.1
264.9
265.7
266.7
267.8
269.2
270.5
272
273.7
275.5
277.2
279.2
281.2
283.2
285.2
287
288.9
290.7
292.5
294.1
295.9
297.6
299.2
300.6
302.1
303.4
304.6
305.8
307.1
308.1
309.2
310.2
311
312
312.6
313.3
314
314.4
314.8
315.1

258.1
258.2
258.4
258.5
258.5
258.7
258.8
258.9
259
259.3
259.5
259.7
259.9
260.5
260.7
261.3
261.7
262.3
262.8
263.5
264
264.7
265.5
266.3
267.3
268.4
269.3
270.6
272
273.4
275
276.6
278.4
280
281.8
283.8
285.6
287.4
289.3
291.1
293
294.7
296.5
297.9
299.7
301.3
302.8
304.2
305.5
306.8
308.1
309.3
310.5
311.4
312.4
313.4
314
314.9
315.6
316.2

255.06
255.23
255.4
255.57
255.71
255.71
255.85
256.26
256.34
256.42
256.64
256.72
256.83
257.11
257.34
257.57
257.72
258.02
258.29
258.78
259.07
259.36
259.86
260.33
260.88
261.34
261.76
262.31
263.08
263.7
264.37
265.16
265.91
266.78
267.69
268.54
269.79
270.93
271.97
273.18
274.49
275.73
277.19
278.68
280.22
281.68
283.26
284.62
286.28
287.88
289.5
290.93
292.54
293.91
295.4
296.82
298.05
299.23
300.57
301.78

253.75
253.93
254.08
254.34
254.5
254.68
254.77
254.99
255.21
255.41
255.61
255.68
255.87
256.03
256.32
256.56
256.72
256.87
257.18
257.48
257.83
258.13
258.52
258.87
259.26
259.66
260
260.62
260.9
261.54
261.96
262.5
263.05
263.81
264.32
265.11
265.96
266.68
267.41
268.39
269.55
270.48
271.46
272.71
273.87
275.04
276.4
277.76
279.2
280.39
281.86
283.43
284.86
286.21
287.56
289.07
290.35
291.61
29291
294.21

525.4
533.3
556
580.4
611.5
642.4
673.5
719.7
793.6
846.7
905
940.1
977.4
1011
1035.4
1046.9
1071.9
1087.9
1102.6
1118.1
1140.4
1142.4
1156.1
1159.1
1168.3
1156.9
1160.5
1160.4
1164.2
1166.8
1169.4
1162.7
1166.1
1165.5
1168.5
1167.9
1166.8
1161.8
1167.3
1166.7
1169.1
1170.5
1172.5
1168.8
1170.2
1172.5
1169.4
1175.4
1170.2
1171.9
1172.8
1150.3
1131.8
1095.2
1067.7
1041.2
1017.5
975.5
936.7
873.5

141



1247152
1248152
1249152
1250152
1251152
1252152
1253152
1254152
1255152
1256152
1257152
1258152
1259152
1260152
1261152
1262152
1263152
1264152
1265152
1266152
1267152
1268152
1269152
1270152
1271152
1272152
1273152
1274152
1275152
1276152
1277152
1278152
1279152
1280152
1281152
1282152
1283152
1284152
1285152
1286152
1287152
1288152
1289152
1290152
1291152
1292152
1293152
1294152
1295152
1296152
1297152
1298152
1299152
1300152
1301152
1302152
1303152
1304152
1305152
1306152

309.3
310.2
311.1
311.7
312.5
313.3
313.8
314.3
314.7
315.2
315.6
3159
316.1
316.4
316.6
316.7
316.9
317.2
317.1
317.1
317.2
317.2
317.1
317.2
317
316.8
316.7
316.4
316.1
3159
315.6
315.3
314.9
314.4
314
313.6
313.2
312.6
312
311.6
311
310.6
310
309.4
308.7
308
307.5
307
306.3
305.6
305
304.4
303.9
303.2
302.7
302.1
301.5
301
300.5
300

314.8
315.3
315.7
316.1
316.4
316.6
316.7
316.9
317
317
317
317.2
317
316.8
316.6
316.6
316.3
316
315.8
315.6
315.1
314.9
314.4
314
313.5
313
312.6
312.1
311.5
310.9
310.2
309.6
308.9
308.2
307.5
306.5
305.9
305.1
304.4
303.6
303
302.1
301.4
300.7
300
299.3
298.7
298
297.5
296.7
296.2
295.5
294.9
294.5
293.9
293.4
292.9
292.4
292.1
291.8

3135
313.8
3143
314.7
314.8
315
315
315.1
315.2
315.1
315.2
314.9
314.8
314.6
314.4
314.1
314
313.6
3133
312.9
312.4
312
311.6
311.1
310.6
310.1
309.4
308.9
308.2
307.4
306.8
306
305.3
304.6
303.7
303.1
302.1
301.4
300.7
299.8
299.1
298.3
297.5
296.7
296.1
295.4
294.7
294
293.4
292.6
292.1
291.7
290.9
290.5
290
289.5
289.1
288.8
288.3
288

3154
3152
3152
315
314.6
314.3
313.7
313.1
3125
311.7
3109
310.2
309.3
308.5
307.8
306.9
306.1
305.1
304.2
303.4
302.6
301.5
300.8
300
299.3
298.6
297.8
297
296.3
295.5
294.8
294.3
293.7
293.3
292.6
292.1
291.8
291.4
291
290.8
290.5
290.3
290.1
289.8
289.8
289.7
289.6
289.6
289.6
289.6
289.6
289.7
289.8
290
290.1
290.2
290.4
290.5
290.8
291.1

316.7
317
317.3
317.5
317.8
317.8
317.8
317.8
317.7
317.5
317.2
317
316.7
316.4
316
315.6
315.2
314.8
314.1
313.8
313.1
312.6
312
311.3
310.4
309.9
309.2
308.5
307.7
306.9
306.1
305.3
304.6
303.9
303.1
302.4
301.7
300.8
300.5
299.6
298.9
298.4
297.7
297.2
296.6
296
295.5
295.1
294.6
294.2
293.9
293.5
293.3
293
292.8
292.5
292.4
292.3
292.2
292.1

302.84
303.92
304.86
305.82
306.54
307.43
308.12
308.75
309.41
310.07
310.56
311.12
311.58
312.1
312.39
312.9
313.27
313.62
313.94
314.24
314.51
314.8
314.95
315.05
315.32
315.57
315.75
315.74
315.86
315.92
315.92
315.98
315.97
316.03
315.89
315.88
315.73
315.39
315.3
315.03
314.97
314.59
314.26
314.1
313.82
313.35
312.94
312.57
312.24
311.82
311.35
310.92
310.4
309.96
309.37
308.92
308.38
307.98
307.45
306.83

295.4
296.71
297.58
298.73
299.69
300.53
301.56
302.51
303.14
303.91
304.73
305.31
305.96
306.57
307.24
307.79
308.28
308.82
309.32
309.82
310.21
310.82
311.19

311.5
312.05
312.38
312.68
313.09
313.35
313.62
313.98
314.24
314.42
314.78
314.89
315.08
315.26
315.41
315.59
315.67

3159

3159
315.79
315.99
315.83
315.97
315.75
315.82
315.69
315.52
315.41
315.39
315.09
314.84
314.75
314.38
314.31
313.79
313.53
313.24

822.6
744.2
664.2
588.2
551.7
514.1
489.4
461.8
433.9
398.1
370.6
362.9
353
350.1
345.8
345.4
346.8
344.8
343
343.4
343.1
344.9
344.6
341.3
343.9
343.9
345.9
346.2
344.7
344.8
345.4
344
345.1
343.7
345.9
346.1
344.9
343.4
344
347.3
345.6
346.7
345
347.9
344.3
346.3
3452
346.1
343.8
347.3
347.3
343.8
344.7
345.1
346
346.6
345.4
3452
340.9
344.7
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1307152
1308152
1309152
1310152
1311152
1312152
1313152
1314152
1315152
1316152
1317152
1318152
1319152
1320152
1321152
1322152
1323152
1324152
1325152
1326152
1327152
1328152
1329152
1330152
1331152
1332152
1333152
1334152
1335152
1336152
1337152
1338152
1339152
1340152
1341152
1342152
1343152
1344152
1345152
1346152
1347152
1348152
1349152
1350152
1351152
1352152
1353152
1354152
1355152
1356152
1357152
1358152
1359152
1360152
1361152
1362152
1363152
1364152
1365152
1366152

299.3
298.9
298.5
298.1
297.7
297.4
296.9
296.6
296.2
296
295.8
295.6
295.4
295.1
295
294.8
294.7
294.4
294.3
294.3
294.4
294.1
294.3
294.2
294.3
294.3
294.3
294.4
294.3
294.4
294.5
294.6
294.6
294.8
294.9
294.9
295
295.2
295.2
295.3
295.4
295.6
295.6
295.8
295.8
296
296.2
296.3
296.4
296.4
296.5
296.6
296.7
296.8
296.9
297
297.1
297.1
297.2
297.2

291.4
291
290.9
290.6
290.4
290.2
290.2
290.1
289.9
289.9
289.9
289.8
289.8
289.7
289.8
289.9
289.8
289.9
290.1
290.2
290.4
290.3
290.6
290.7
290.9
291.1
291.2
291.5
291.6
291.8
292
292.1
292.3
292.5
292.4
292.7
292.7
293
293
293.3
293.3
293.4
293.5
293.7
293.7
293.9
294
294.1
294.2
294.2
294.3
294.4
294.5
294.5
294.4
294.6
294.7
294.6
294.8
294.7

287.8
287.5
287.3
287.1
286.7
286.7
286.6
286.6
286.5
286.4
286.3
286.3
286.3
286.3
286.3
286.3
286.5
286.7
286.6
286.7
286.8
286.9
287.2
287.3
287.4
287.5
287.7
287.9
288.1
288.1
288.2
288.4
288.4
288.6
288.9
288.9
289
289.2
289.3
289.3
289.7
289.7
289.8
290
290
290.1
290.1
290.3
290.2
290.4
290.4
290.3
290.5
290.6
290.6
290.6
290.8
290.8
290.7
290.8

291.3
291.4
291.8
292
292.1
292.4
292.5
292.6
293
293.2
293.3
293.5
293.7
293.9
294.1
294.2
294.4
294.5
294.6
294.9
294.9
295
295.1
295.2
295.4
295.5
295.6
295.6
295.8
295.8
295.9
295.8
296
296
296.1
296.1
296.1
296.2
296.2
296.2
296.3
296.2
296.5
296.3
296.4
296.5
296.5
296.5
296.4
296.5
296.5
296.6
296.6
296.6
296.6
296.5
296.6
296.6
296.6
296.7

292
292.1
292.1
292.1
292.3
292.2
292.3
292.2
292.4
292.5
292.6
292.8

293
293.1
293.3
293.4
293.5
293.8
293.9
294.1
294.3
294.4
294.5
294.6
294.9

295
295.2
295.3
295.5
295.7
295.7

296
295.9
296.2
296.3
296.4
296.5
296.5
296.7
296.8
296.9
296.9
297.1

297
297.1
297.1
297.2
297.4
297.3
297.5
297.6
297.5
297.5
297.5
297.6
297.6
297.7
297.8
297.8
297.8

306.25
305.66
305.26
304.76
304.12
303.7
303.17
302.54
302.08
301.66
301.26
300.73
300.32
299.88
299.44
298.96
298.67
298.31
297.74
297.52
297.19
296.94
296.64
296.35
296.03
295.98
295.72
295.47
295.44
295.28
295.09
294.99
294.89
294.84
294.68
294.57
294.54
294.57
294.58
294.57
294.48
294.41
294.63
294.63
294.62
294.48
294.71
294.78
294.86
294.78
295.05
295.01
295.08
295.15
295.25
295.19
295.37
295.53
295.56
295.67

312.84
312.57
312.13
311.76
311.34
31091
310.57
310.11
309.72
309.23
308.74
308.23
307.82
307.3
306.9
306.56
305.97
305.45
305.11
304.56
304.11
303.75
303.23
302.74
302.3
301.93
301.54
301.11
300.73
300.32
300.02
299.67
299.28
299.09
298.74
298.32
298.16
297.97
297.7
297.41
297.28
297.05
296.89
296.69
296.55
296.43
296.23
296.19
296.15
295.99
295.84
295.88
295.81
295.78
295.74
295.71
295.66
295.68
295.65
295.65

344.7
347.7
346.3
347.5
343.8
345.1
346.2
346.5
346.5
345.4
346.6
345
347
343.2
345
348.2
346.8
347.3
345.5
348.6
344.7
347.7
345.3
346.7
346
350.8
342.4
345.3
345.6
347.3
346.5
347.2
344.9
347.6
348.4
348.3
344.1
343.6
343.6
348.7
346.5
346.2
342.7
345.6
344.8
343.8
347.6
344.1
345.3
346.6
348.1
344.4
347.3
350.1
345
346
348.1
347.2
348
346.5
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1367152
1368152
1369152
1370152
1371152
1372152
1373152
1374152
1375152
1376152
1377152
1378152
1379152
1380152
1381152
1382152
1383152
1384152
1385152
1386152
1387152
1388152
1389152
1390152
1391152
1392152
1393152
1394152
1395152
1396152
1397152
1398152
1399152
1400152
1401152
1402152
1403152
1404152
1405152
1406152
1407152
1408152
1409152
1410152
1411152
1412152
1413152
1414152
1415152
1416152
1417152
1418152
1419152
1420152
1421152
1422152
1423152
1424152
1425152
1426152

297.3
297.5
297.4
297.5
297.6
297.7
297.7
297.7
297.9
297.8
297.8
297.9
298
298.1
298.2
298.1
298
298.2
298.3
298.3
298.2
298.3
298.2
298.4
298.5
298.3
298.5
298.3
298.6
298.6
298.5
298.5
298.5
298.6
298.6
298.7
298.6
298.6
298.7
298.7
298.7
298.8
298.8
298.8
298.8
298.8
298.8
298.9
299
298.9
299
299
299
299
299.1
299.1
299.1
299
299.1
299.1

294.8
294.8
294.8
295
295.1
295
295.1
295.1
295.2
295.3
295.1
295.2
295.2
295.3
295.3
295.4
295.2
295.3
295.3
295.3
295.3
295.3
295.3
295.4
295.5
295.4
295.6
295.5
295.5
295.6
295.6
295.6
295.7
295.6
295.6
295.6
295.6
295.7
295.6
295.6
295.7
295.7
295.7
295.8
295.9
295.8
295.9
295.8
295.8
295.9
295.9
296.1
295.9
296
296
295.9
296.1
296.1
296.2
296.1

291
290.9
291.1

291

291
291.2
291.2
291.2
291.2
291.3
291.2
291.2
291.2
291.2
291.4
291.3
291.4
291.3
291.5
291.5
291.5
291.6
291.4
291.5
291.6
291.5
291.6
291.6
291.6
291.7
291.7
291.7
291.6
291.7
291.7
291.7
291.8
291.8
291.8
291.8
291.8
291.7
291.9

292
292.1

292

292

292

292
292.1

292

292
292.1
292.2
292.2
292.1
292.2
292.2
292.2
292.3

296.7
296.7
296.9
296.9
296.9
296.9
296.9
297
296.9
296.9
296.9
297
296.9
297
297
297
297.1
297.1
297.1
297.1
297.2
297.2
297.2
297.3
297.3
297.3
297.3
297.2
297.3
297.2
297.4
297.3
297.3
297.3
297.3
297.5
297.4
297.4
297.5
297.5
297.4
297.6
297.7
297.8
297.7
297.8
297.8
297.9
297.8
297.8
297.8
297.8
297.8
297.8
297.8
297.9
297.8
298
297.9
297.9

297.9
297.8
297.9
297.7
297.8
297.9
297.9
298
298
298
298
298.1
297.9
298.1
298
297.9
298
298.1
298
298.1
298.1
298.3
298.2
298.3
298.4
298.2
298.2
298.3
298.3
298.3
298.4
298.3
298.4
298.4
298.4
298.5
298.4
298.5
298.6
298.5
298.6
298.6
298.6
298.6
298.7
298.8
298.8
298.7
298.7
298.7
298.9
298.8
298.8
298.9
298.8
298.9
298.9
299
299
298.9

295.82
295.7
295.93
295.89
295.9
295.99
296.21
296.34
296.34
296.36
296.48
296.58
296.55
296.65
296.71
296.81
296.78
296.84
296.91
296.99
297.06
297.15
297.19
297.15
297.09
297.19
297.35
297.29
297.39
297.33
297.45
297.4
297.51
297.46
297.58
297.7
297.67
297.67
297.74
297.79
297.63
297.65
297.78
297.86
297.86
298.04
297.92
297.98
298.01
297.96
298.03
297.97
297.94
298.17
298.14
298.2
298.14
298.08
298.19
298.19

295.71
295.66
295.71
295.69
295.78
295.81
295.88
295.8
296.12
296.05
296.02
296.14
296.26
296.19
296.24
296.32
296.48
296.48
296.66
296.6
296.78
296.76
296.82
296.86
296.93
296.99
297.03
297.09
297.13
297.2
297.34
297.47
297.45
297.33
297.47
297.5
297.44
297.55
297.64
297.61
297.75
297.82
297.7
297.86
297.84
297.87
297.86
298.03
298.11
298.1
298.08
298.1
298.17
298.08
298.17
298.27
298.26
298.3
298.39
298.37

349.3
345.3
346.3
347.4
348.9
346.4
348
345.8
3442
345.8
343.9
349.3
345.7
347.3
346.6
347.4
346.5
346
349.6
346.6
3452
349.8
347.9
344.4
347.7
346.6
344.8
346.9
347.1
346
348.3
347.3
347.9
349.7
349.9
350.6
344.4
347.5
345.9
347.5
348.5
347.8
346.8
347.8
346.7
346.2
346.8
344.3
350.2
347.5
346.7
350.6
348
347.8
345.3
348.2
348.2
348.1
347.7
348.1
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1427152
1428152
1429152
1430152
1431152
1432152
1433152
1434152
1435152
1436152
1437152
1438152
1439152
1440152
1441152
1442152
1443152
1444152
1445152
1446152
1447152
1448152
1449152
1450152
1451152
1452152
1453152
1454152
1455152
1456152
1457152
1458152
1459152
1460152
1461152
1462152
1463152
1464152
1465152
1466152
1467152
1468152
1469152
1470152
1471152
1472152
1473152
1474152
1475152
1476152
1477152
1478152
1479152
1480152
1481152
1482152
1483152
1484152
1485152
1486152

299.2
299.1
299.3
299.2
299.2
299.2
299.2
299.3
299.4
299.4
299.4
299.4
299.5
299.3
299.4
299.4
299.4
299.5
299.5
299.5
299.5
299.5
299.5
299.4
299.5
299.5
299.5
299.5
299.6
299.6
299.5
299.6
299.4
299.4
299.4
299.3
299.4
299.5
299.3
299.4
299.4
299.4
299.4
299.4
299.4
299.4
299.4
299.4
299.4
299.5
299.3
299.3
299.3
299.3
299.4
299.3
299.3
299.1
299.3
299.3

296.1
296.1
296.3
296.3
296.3
296.3
296.3
296.4
296.5
296.5
296.5
296.5
296.5
296.4
296.4
296.4
296.5
296.5
296.6
296.5
296.5
296.5
296.6
296.6
296.6
296.5
296.7
296.5
296.6
296.5
296.5
296.5
296.4
296.4
296.3
296.3
296.3
296.3
296.3
296.3
296.2
296.2
296.2
296.1
296.3
296.1
296.2
296.1
296.1
296.1
296
296
296
295.9
295.8
295.8
295.8
295.8
295.7
295.8

292.3
292.4
292.4
292.5
292.5
292.5
292.6
292.6
292.6
292.6
292.6
292.6
292.7
292.9
292.7
292.8
292.7
292.8
292.8
292.7
292.7
292.6
292.8
292.7
292.6
292.6
292.7
292.8
292.7
292.6
292.7
292.6
292.7
292.7
292.7
292.5
292.7
292.6
292.6
292.6
292.7
292.5
292.6
292.5
292.6
292.5
292.6
292.5
292.6
292.5
292.3
292.4
292.4
292.4
292.2
292.2
292.3
292.1
292.2
292.1

297.9
298
298.1
298.1
298.1
298.2
298.1
298.1
298.1
298.1
298.1
298.1
298.2
298.2
298.1
298.2
298.2
298.3
298.1
298.1
298.2
298
298.2
297.9
297.9
298
297.9
297.8
297.7
297.6
297.5
297.3
297.4
297.3
297.2
297.1
297
297
296.8
296.8
296.7
296.5
296.5
296.3
296.3
296.3
296.1
296
295.9
295.7
295.5
295.5
295.3
295.2
295
294.7
294.7
294.3
294.2
293.8

298.9
299
299
299

299.1

299.1

299.2
299

299.1

299.2

299.2

299.1

299.1

299.2

299.3

299.3

299.2

299.3

299.4

299.3

299.3

299.3

299.3

299.3

299.4

299.4

299.3

299.3

299.2

299.2

299.1

299.2

299.1

299.1
299

299.1
299

298.9
299

298.8

298.8

298.8

298.7

298.7

298.6

298.6

298.6

298.5

298.5

298.4

298.3

298.3

298.2

298.1

298.1
298

297.9
298

297.8

297.8

298.19
298.1
298.23
298.21
298.25
298.25
298.46
298.28
298.27
298.42
298.41
298.31
298.5
298.43
298.43
298.57
298.36
298.59
298.57
298.53
298.51
298.58
298.58
298.66
298.69
298.51
298.55
298.69
298.6
298.69
298.54
298.64
298.57
298.56
298.54
298.56
298.58
298.41
298.57
298.49
298.61
298.55
298.45
298.56
298.56
298.65
298.63
298.73
298.67
298.63
298.65
298.72
298.66
298.59
298.64
298.81
298.69
298.76
298.72
298.76

298.53
298.44
298.38
298.54
298.52
298.4
298.42
298.62
298.54
298.69
298.67
298.72
298.66
298.75
298.67
298.75
298.71
298.87
298.81
298.79
298.75
298.91
298.9
298.96
298.9
298.92
298.74
298.8
298.85
298.77
298.82
298.75
298.8
298.74
298.66
298.73
298.77
298.72
298.75
298.69
298.72
298.81
298.67
298.67
298.81
298.78
298.81
298.73
298.84
298.87
298.85
298.86
298.89
298.82
298.91
298.87
298.83
298.83
298.83
298.84

348
348.5
347.5
352.1

346
348.8
346.4

348
348.8
350.4

349
348.3
344.6
340.2
3343
326.6

322
321.4
310.3

306
303.4
297.3
292.4
285.5
281.4
276.7
275.2
276.3
274.6

271
269.6
268.9
268.7
267.8

267
264.3
262.2
263.1
263.1
262.1
263.8

262
264.3
263.8
262.7
262.4
263.8
262.7
264.8
263.3

262
262.1
262.9
263.9
262.3

262
261.8
260.9
261.7
262.4

145



1487152
1488152
1489152
1490152
1491152
1492152
1493152
1494152
1495152
1496152
1497152
1498152
1499152
1500152
1501152
1502152
1503152
1504152
1505152
1506152
1507152
1508152
1509152
1510152
1511152
1512152
1513152
1514152
1515152
1516152
1517152
1518152
1519152
1520152
1521152
1522152
1523152
1524152
1525152
1526152
1527152
1528152
1529152
1530152
1531152
1532152
1533152
1534152
1535152
1536152
1537152
1538152
1539152
1540152
1541152
1542152
1543152
1544152
1545152
1546152

299.2
299.1
299.1
299.1
299.1
299.1
299
298.9
298.9
298.8
298.7
298.8
298.7
298.6
298.6
298.4
298.4
298.2
298.1
298.2
298
297.9
297.7
297.7
297.5
297.4
297.1
297.1
297
296.7
296.5
296.4
296.2
296
295.7
295.5
295.2
295.1
294.8
294.6
294.4
294
293.8
293.5
293.2
292.8
292.5
292.2
291.9
291.6
291.3
290.8
290.5
290.2
289.8
289.5
289.1
288.7
288.4
288

295.7
295.6
295.6
295.4
295.5
295.4
295.3
295.3
295.3
295.1
295
295
294.8
294.7
294.7
294.6
294.3
294.3
294.1
294.1
293.9
293.6
293.5
293.3
293.2
292.8
292.6
292.5
292.2
292
291.8
291.4
291.2
290.9
290.6
290.2
289.9
289.7
289.4
289.1
288.7
288.4
287.9
287.6
287.3
286.8
286.5
286.1
285.7
285.3
284.8
284.4
284.1
283.6
283.2
282.8
282.5
282.2
281.8
281.3

292
291.9
292
291.8
291.7
291.7
291.6
291.6
291.5
291.4
291.3
291.2
291.1
291
290.8
290.7
290.6
290.5
290.4
290.3
290.2
290
289.7
289.5
289.4
289.2
288.9
288.8
288.6
288.3
288
287.8
287.6
287.2
287
286.7
286.5
286.2
285.8
285.5
285.1
284.9
284.5
284.1
283.8
283.3
283.2
282.8
282.5
282.1
281.7
281.4
281
280.5
280.1
279.9
279.4
279.1
278.8
278.4

293.7
293.3
293.1
292.7
292.5
292.2
291.9
291.6
291.1
290.8
290.5
290.1
289.8
289.3
288.9
288.4
288.1
287.6
287.2
286.8
286.4
285.9
285.4
285
284.5
284.1
283.7
283.2
282.7
282.3
281.9
281.4
280.9
280.5
280
279.6
279.1
278.8
278.3
278
271.5
271
276.6
276.2
275.9
275.5
275.2
274.8
274.5
274.1
273.7
273.4
273
272.8
272.4
272.2
271.9
271.4
271.2
270.9

297.7
297.3
297.5
297.2
297.2
297
296.9
296.6
296.6
296.3
296.2
296
295.8
295.7
295.4
295.2
294.9
294.6
294.4
294
293.8
293.6
293.3
292.9
292.6
292.3
291.9
291.6
291.1
290.8
290.5
290
289.7
289.2
288.9
288.5
288.2
287.7
287.2
286.8
286.4
286.1
285.5
285.2
284.7
284.3
283.8
283.3
283
282.7
282.2
281.8
281.4
281
280.6
280.1
279.8
279.4
279.1
278.7

298.78
298.68
298.7
298.68
298.73
298.66
298.7
298.66
298.62
298.72
298.61
298.62
298.61
298.62
298.49
298.53
298.49
298.5
298.29
298.37
298.27
298.29
298.31
298.17
298.15
298.07
297.99
297.91
297.95
297.94
297.71
297.65
297.72
297.5
297.47
297.25
297.18
297.01
297
296.89
296.66
296.49
296.31
296.23
296.21
296.01
295.7
295.52
295.45
295.21
294.93
294.8
294.61
294.41
294.25
293.98
293.65
293.43
293.2
292.88

299.02
298.92
299.09
298.98
299.06
299.05
299.02
299.17
299.05
299.1
299.19
299.09
299.08
299.1
299.17
299.06
299.11
299.1
299.14
299.24
299.07
299.21
299.19
298.96
299.09
299.09
299.09
298.97
299.05
299.16
298.99
299.11
298.81
298.88
298.85
298.85
298.88
298.86
298.66
298.82
298.52
298.66
298.5
298.5
298.42
298.48
298.37
298.17
298.16
298.04
297.98
297.81
297.7
297.46
297.43
297.35
297.24
297.08
297.11
296.93

261.4
262.7
260.7
260.7
261.6
261.5
261.7
261.3
259
260.6
260.3
260.9
260
259.8
260.7
261.8
258.2
262.2
259.5
261.1
259.6
261
261.7
260.9
260.3
260
258.6
259.6
260
261.1
259.2
259.9
260.8
261
260.6
260.4
260
260.9
257.4
260.3
259.7
258.8
258.8
260.7
258.6
257.8
260.7
258.1
258.8
257.4
260.7
259.7
258.9
257.2
257.8
257.8
257.9
259.5
259.1
257.2
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1547152
1548152
1549152
1550152
1551152
1552152
1553152
1554152
1555152
1556152
1557152
1558152
1559152
1560152
1561152
1562152
1563152
1564152
1565152
1566152
1567152
1568152
1569152
1570152
1571152
1572152
1573152
1574152
1575152
1576152
1577152
1578152
1579152
1580152
1581152
1582152
1583152
1584152
1585152
1586152
1587152
1588152
1589152
1590152
1591152
1592152
1593152
1594152
1595152
1596152
1597152
1598152
1599152
1600152
1601152
1602152
1603152
1604152
1605152
1606152

287.7
287.1
286.9
286.4
286.2
285.8
285.3
284.9
284.6
284.2
283.8
283.4
282.9
282.6
282.3
281.9
281.5
281.1
280.7
280.5
280.1
279.6
279.3
278.9
278.6
278.2
2779
277.6
277.3
276.8
276.6
276.2
275.9
275.6
275.2
274.9
274.6
274.3
274
273.7
273.4
273.2
272.9
272.6
272.4
271.9
271.6
271.5
271.2
270.8
270.6
270.3
270.2
270
269.6
269.4
269.2
268.8
268.6
268.4

280.9
280.5
280.1
279.9
279.4
279.1
278.6
278.2
277.8
271.5
2717
276.6
276.3
275.9
275.6
275.4
275
274.6
274.4
274.1
273.6
273.2
273.1
2727
272.4
272.1
271.8
271.5
271.2
270.9
270.6
270.3
270.1
269.9
269.6
269.3
268.9
268.8
268.5
268.2
268
267.8
267.5
267.4
267.1
266.8
266.6
266.3
266.2
265.8
265.5
265.5
265.1
265.2
264.8
264.6
264.4
264.1
263.8
263.8

278
2717
277.4

271
276.8
276.3
275.9
275.5
275.2
274.8
274.5
274.2
273.9
273.5
273.2
272.9
272.6
272.3
271.9
271.7
271.4

271
270.8
270.4
270.3
269.9
269.7
269.4
269.1
268.9
268.5
268.3
268.1
267.9
267.5
267.3
267.2
266.8
266.6
266.3
266.1
265.9
265.7
265.5
265.2
264.9
264.8
264.6
264.3

264
263.9
263.7
263.4
263.2

263
262.8
262.8
262.5
262.2
262.1

270.6
270.3
270
269.7
269.5
269.2
268.9
268.5
268.4
268.1
267.9
267.6
267.4
267.1
266.9
266.6
266.3
266.3
265.8
265.8
265.5
265.2
265.1
264.8
264.6
264.3
264.2
263.9
263.7
263.5
263.2
263
262.8
262.7
262.5
262.2
262
262
261.8
261.5
261.2
261.1
261
260.8
260.5
260.3
260
260
259.6
259.6
259.4
259.2
259
258.9
258.7
258.5
258.4
258.1
257.9
257.8

278.3
277.8
277.5
2717.1
276.7
276.3
276.1
275.7
275.3
275
274.7
274.3
274
273.8
273.5
273.1
2727
272.4
272.1
271.9
271.5
271.4
271.1
270.8
270.6
270.2
270
269.8
269.3
269.1
268.8
268.7
268.4
268.3
267.9
267.7
267.3
267.1
267
266.6
266.5
266.1
266.2
265.9
265.6
265.4
265.2
265
264.8
264.5
264.3
264.2
263.9
263.8
263.5
263.4
263.2
263
262.6
262.5

292.55
292.41
292.19
291.7
291.37
291.11
291
290.71
290.24
289.99
289.61
289.27
288.99
288.59
288.33
287.83
287.56
287.17
286.78
286.46
286.04
285.85
285.43
285.02
284.83
284.44
283.96
283.63
283.31
282.96
282.57
282.29
281.82
281.46
281.11
280.89
280.31
280.12
279.61
279.34
278.95
278.57
278.32
278.1
277.65
2717.36
276.84
276.7
276.38
276.12
275.66
275.38
275.07
274.71
274.46
274.11
273.76
273.55
273.18
272.96

296.68
296.53
296.31
296.11
296.01
295.81
295.66
295.44
295.26
294.97
294.87
294.68
294.41
294.2
293.97
293.64
293.56
293.35
293.01
292.66
292.47
292.23
291.96
291.69
291.41
290.98
290.86
290.41
290.07
289.85
289.48
289.17
288.85
288.53
288.2
287.84
287.45
287.22
286.85
286.56
286.07
285.73
285.5
285.11
284.74
284.43
284.06
283.83
283.4
283.01
282.68
282.34
282.12
281.75
281.41
281.04
280.63
280.43
280.03
279.71

258.6
258
258.8
256.8
257.1
258.3
258.2
255.8
255.8
255.5
257
258
255.5
258.2
258.1
257.5
258.3
255.8
256.6
256.7
255.1
256
255
254.3
256.4
257.3
256.1
257.2
254.2
255.2
256.9
255.1
256.3
257.4
255.5
256.8
257.4
253.1
255.9
257.3
257.4
255.1
256.1
256.2
254.8
254.2
253.7
255.6
255.1
254.6
253.3
256.8
254.3
253.9
254.7
256.6
254.1
255.4
254.5
254.6
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1607152
1608152
1609152
1610152
1611152
1612152
1613152
1614152
1615152
1616152
1617152
1618152
1619152
1620152
1621152
1622152
1623152
1624152
1625152
1626152
1627152
1628152
1629152
1630152
1631152
1632152
1633152
1634152
1635152
1636152
1637152
1638152
1639152
1640152
1641152
1642152
1643152
1644152
1645152
1646152
1647152
1648152
1649152
1650152
1651152
1652152
1653152
1654152
1655152
1656152
1657152
1658152
1659152
1660152
1661152
1662152
1663152
1664152
1665152
1666152

268.2
267.8
267.5
267.4
267
267
266.7
266.4
266.2
266.1
265.8
265.5
265.4
265.1
264.9
264.7
264.5
264.3
264.1
263.8
263.7
263.5
263.3
263
263
262.7
262.5
262.3
262.2
262
261.6
261.7
261.3
261.2
261.1
260.8
260.5
260.4
260.2
260.1
259.8
259.8
259.6
259.4
259.2
259.1
259
258.7
258.5
258.3
258.2
258
257.9
257.7
257.5
257.4
257.2
257.1
257
256.8

263.6
263.4
263.1
263
262.7
262.5
262.2
262.1
261.9
261.7
261.5
261.4
261.2
261.1
260.7
260.7
260.5
260.4
260.2
260
259.8
259.5
259.4
259.3
259.2
259.1
258.8
258.5
258.3
258.3
258
257.9
257.9
257.6
257.3
257.2
257
256.9
256.7
256.7
256.5
256.2
256.2
256
255.9
255.8
255.6
255.4
255.1
255
254.9
254.7
254.7
254.4
254.4
254.2
254.1
253.9
253.8
253.6

261.9
261.7
261.6
261.4
261.1
261
260.7
260.6
260.4
260.2
260.1
259.9
259.7
259.6
259.4
259.2
259.1
258.8
258.8
258.5
258.5
258.2
258.1
257.9
257.7
257.5
257.3
257.1
257
256.9
256.7
256.6
256.3
256.4
256.2
255.9
255.8
255.7
255.6
255.5
255.2
255.2
255
254.9
254.7
254.5
254.5
254.3
254.1
254
253.8
253.7
253.5
253.4
253.3
253.1
253
252.9
252.7
252.7

257.5
257.4
257.2
257.1
256.8
256.8
256.6
256.4
256.3
256.1
255.9
255.9
255.6
255.5
255.4
255.2
254.8
254.8
254.7
254.5
254.3
254.1
254.1
253.9
253.7
253.6
253.3
253.3
253.2
253.1
252.7
252.7
252.5
252.4
252.2
252
251.9
251.9
251.7
251.5
251.3
251.2
251
250.9
250.8
250.6
250.5
250.5
250.1
250
249.9
250
249.7
249.5
249.5
249.3
249.2
249.1
248.9
248.8

262.4
262.2
261.9
261.7
261.6
261.3
261.2
260.9
260.8
260.5
260.5
260.2
260.1
259.9
259.7
259.6
259.3
259.2
259
258.9
258.7
258.4
258.3
258.2
258.1
257.9
257.6
257.5
257.4
257.3
257.1
256.8
256.7
256.5
256.3
256.2
256.1
255.9
255.6
255.6
255.5
255.3
255.1
255
254.9
254.7
254.5
254.4
254.3
254.1
253.9
253.8
253.6
253.4
253.3
253.2
253.2
252.9
252.7
252.6

272.62
272.42
272.03
271.66
271.55
271.14
270.98
270.52
270.34
269.98
269.96
269.64
269.14
269.12
268.75
268.46
268.32
268.02
267.78
267.63
267.39
267.08
266.86
266.69
266.46
266.24
265.94
265.79
265.5
265.34
265.18
264.95
264.7
264.46
264.34
263.91
263.7
263.52
263.34
263.14
262.93
262.82
262.49
262.38
262.15
261.92
261.82
261.64
261.45
261.26
261.04
260.87
260.69
260.55
260.24
260.12
259.92
259.75
259.6
259.36

279.26
279.23
278.73
278.4
278.06
277.8
277.39
277.07
276.72
276.37
276.13
275.8
275.62
275.08
274.9
274.63
274.37
274.15
273.72
273.5
273.2
272.94
272.58
272.37
272.04
271.87
271.5
271.22
270.96
270.69
270.38
270.27
269.97
269.6
269.55
269.15
268.89
268.72
268.51
268.29
268
267.77
267.69
267.28
267.18
266.77
266.59
266.45
266.19
265.87
265.71
265.62
265.3
265
264.91
264.69
264.44
264.22
263.99
263.77

257.3
255.1
256.5
255.2
256.8
255.8
254.5
254.7
255.2
255
256.5
253
253.7
255.4
254.1
256.8
254.9
254.9
256.9
254.9
252.9
255.2
253.5
253
255.7
254.3
254.3
255.4
254.8
254.1
254
255.8
255
255.2
254.2
254
252.4
255.1
254.8
254.9
252.8
252.9
254.9
254.3
254.2
252.6
253.7
253.5
254.7
255.4
255.1
256
255
256.3
253.6
253.1
254.8
254.5
252.5
253.3
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1667152
1668152
1669152
1670152
1671152
1672152
1673152
1674152
1675152
1676152
1677152
1678152
1679152
1680152
1681152
1682152
1683152
1684152
1685152
1686152
1687152
1688152
1689152
1690152
1691152
1692152
1693152
1694152
1695152
1696152
1697152
1698152
1699152
1700152
1701152
1702152
1703152
1704152
1705152
1706152
1707152
1708152
1709152
1710152
1711152
1712152
1713152
1714152
1715152
1716152
1717152
1718152
1719152
1720152
1721152
1722152
1723152
1724152
1725152
1726152

256.7
256.5
256.4
256.2
256
255.9
255.7
255.4
255.4
255.1
255
254.9
254.7
254.7
254.5
254.3
254.2
254
254
253.7
253.6
253.5
253.3
253.1
252.9
252.6
252.3
252
251.7
251.5
251.3
251.1
250.8
250.7
250.6
250.4
250.4
250.2
250.2
250
250
249.8
249.9
249.6
249.7
249.5
249.5
249.3
249.3
249.1
249.2
248.9
249
249
248.8
248.7
248.7
248.7
248.4
248.4

253.5
253.5
253.3
253
252.9
252.7
252.6
252.5
252.4
252.1
252.1
251.8
251.8
251.5
251.5
251.4
251.2
251.1
251
250.8
250.7
250.6
250.4
250.2
250
249.7
249.4
249.2
249
248.8
248.6
248.4
248.2
248
248
247.9
247.7
247.6
247.6
247.6
247.3
2473
2473
247.2
247.1
247
246.9
246.7
246.7
246.6
246.6
246.5
246.4
246.2
246.2
246.2
246.1
246
246
245.8

252.5
252.4
252.2
252
251.9
251.7
251.8
251.5
251.5
251.2
251.1
251
250.9
250.7
250.6
250.5
250.3
250.4
250.1
250
249.8
249.8
249.6
249.3
249.2
249
248.6
248.4
248.2
247.9
247.6
247.5
247.3
247.1
247
247
246.8
246.7
246.6
246.5
246.5
246.4
246.2
246
246
245.9
246
245.7
245.8
245.7
245.4
245.4
245.4
245.2
245.2
245.1
245.1
244.9
244.9
244.8

248.7
248.5
248.4
248.1
248
248.1
247.9
247.7
247.7
247.5
247.2
247.3
247.1
247.1
246.9
246.7
246.7
246.5
246.3
246.2
246.1
246.1
245.8
245.4
245.2
244.9
244.7
244.5
244.2
244
243.8
243.7
243.5
243.4
243.3
243.2
243.2
242.9
2427
242.6
242.4
242.4
2422
242.1
241.8
241.6
241.5
241.3
241.3
241
240.7
240.7
240.3
240.2
240.1
239.9
239.7
239.6
239.4
239.3

252.6
252.4
252.2
252.1
252.1
251.8
251.6
251.4
251.6
251.3
251.2
251.1
250.9
250.9
250.7
250.6
250.3
250.3
250
250.1
249.9
249.6
249.6
249.3
249
248.7
248.5
248.2
2479
247.7
247.6
247.3
247.3
247.1
247
246.9
246.8
246.7
246.5
246.4
246.3
246.3
246.2
246.1
246
246
245.8
245.7
245.7
245.6
245.5
245.4
245.3
245.3
245.2
245.1
245
244.9
244.8
244.7

259.29
259.14
258.78
258.74
258.64
258.19
258.17
258
258.05
257.67
257.68
257.49
257.28
257.21
256.93
256.83
256.61
256.44
256.17
256.15
256.01
255.83
255.61
255.43
255.17
255.07
254.66
254.51
254.35
253.9
253.75
253.46
253.43
253.04
252.85
252.58
252.66
252.43
252.23
252.16
252.04
251.84
251.85
251.66
251.73
251.5
251.45
251.41
251.11
251.18
251.04
250.94
250.85
250.85
250.66
250.62
250.58
250.47
250.37
250.32

263.66
263.37
263.24
263.05
262.89
262.61
262.5
262.28
262.11
261.85
261.67
261.56
261.27
261.08
260.97
260.75
260.56
260.34
260.18
260.07
259.8
259.55
259.46
259.32
259.09
258.89
258.76
258.37
258.11
257.89
257.62
257.4
257.04
256.85
256.57
256.31
256.15
255.97
255.83
255.59
255.44
255.33
255.24
255.1
254.98
254.89
254.79
254.7
254.59
254.44
254.34
254.35
254.24
254.06
254
253.98
253.79
253.74
253.66
253.47

255
253.4
254.6
251.7
253.4
255.2
254.9
255.1
254.9
255.1
255.7
255.3
251.3
255.5
256.6
254.9
255.4
254.8
253.2
255.8
317.9
226.7
179.3
104.9

88.8

96.8

97.6

96.6

97.1

96.5
96.9
96.4
97.1
97.9
96.8
96.7
96.8
96.8
96.7

97

97.1
96.8
97.5
96.3

97

96.9
97.1
96.4
97.4
97.4
96.7

97

96.7
96.6
97.2
97.1
97.2
96.2
96.3
97.4
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1727152
1728152
1729152
1730152
1731152
1732152
1733152
1734152
1735152
1736152
1737152
1738152
1739152
1740152
1741152
1742152
1743152
1744152
1745152
1746152
1747152
1748152
1749152
1750152
1751152
1752152
1753152
1754152
1755152
1756152
1757152
1758152
1759152
1760152
1761152
1762152
1763152
1764152
1765152
1766152
1767152
1768152
1769152
1770152
1771152
1772152
1773152
1774152
1775152
1776152
1777152
1778152
1779152
1780152
1781152
1782152
1783152
1784152
1785152
1786152

248.4
248.3
248.2
248.2
248.1
248
248
247.9
247.9
247.6
247.7
247.6
247.5
247.5
247.3
247.4
247.2
247.2
247.1
247.1
246.9
246.9
246.7
246.7
246.7
246.6
246.6
246.5
246.5
246.3
246.3
246.3
246.2
246
246
245.9
245.9
245.8
245.8
245.6
245.6
245.5
245.5
245.4
245.3
245.2
245.1
245.1
245
244.9
244.8
244.7
244.7
244.5
244.5
244 .4
2443
2443
244.1
244

245.8
245.7
245.6
245.6
245.5
245.4
245.4
245.3
245.2
245
245.1
245
245
244.9
244.7
244.8
244.6
244.6
244.5
244.4
244.3
244.3
244.2
244.2
244.1
244
244
243.8
243.9
243.7
243.7
243.7
243.6
243.4
243.5
243.4
243.2
243.2
243.2
243.1
243
242.9
242.7
242.8
242.8
242.5
242.5
242.5
242.4
242.3
242.2
242
242
241.9
241.7
241.7
241.7
241.5
241.4
241.2

244.7
244.6
244.6
244.5
244.5
244.5
244.3
244.2
244.2
244.2
244
243.9
243.9
243.9
243.9
243.6
243.7
243.6
243.5
243.4
243.4
243.3
243.2
243.1
243.1
243
243
242.9
242.8
242.7
242.7
242.6
242.6
2425
242.4
242.3
2422
2422
242.1
242
241.9
241.9
241.8
241.6
241.5
241.5
241.4
241.1
241.2
241.1
240.9
240.9
240.9
240.6
240.6
240.4
240.3
240.3
240.1
240.1

239.2
238.9
238.7
238.6
238.4
238.4
238.2
238.1
237.8
237.8
237.6
237.5
237.3
237.1
237
236.8
236.8
236.7
236.5
236.3
236.2
236.1
235.9
235.7
235.7
235.6
235.4
235.2
235
235
234.8
234.5
234.4
234.3
234.3
234.2
234
233.9
233.8
233.6
233.5
233.4
233.2
233.2
233
232.8
232.6
232.4
232.4
232.1
232
232
231.8
231.6
231.4
231.3
231.2
231
230.8
230.8

244.7
244.5
244.4
244.4
244.3
244.2
244.2
244
244
244.1
243.9
243.9
243.8
243.6
243.5
243.4
243.4
243.4
243.1
243.1
243
243
242.9
2427
242.6
242.6
2425
2425
242.1
242.1
242
242
241.7
241.7
241.6
241.5
241.3
241.2
241.1
241.1
240.9
240.7
240.6
240.5
240.5
240.3
240.2
240
240
239.7
239.5
239.5
239.4
239.2
239.1
239
238.8
238.7
238.6
238.5

250.21
250.19
250.06
250.03
249.97
249.86
249.8
249.65
249.62
249.69
249.71
249.52
249.43
249.31
249.34
249.12
249.16
249.18
249.08
248.94
248.89
248.85
248.66
248.73
248.65
248.67
248.6
248.45
248.33
248.45
248.31
248.35
248.17
248.21
248.19
248.02
247.88
248.06
247.85
247.77
247.72
247.64
247.64
247.62
247.41
247.38
247.36
247.38
247.25
247.22
247.06
247.02
247.01
246.93
246.85
246.88
246.69
246.64
246.49
246.49

253.47
253.4
253.2

253.24

253.07

253.07

252.96

252.88

252.74

252.67

252.66
252.5

252.57
252.4

252.31

252.29
252.2

252.05

252.08

251.95

251.92
251.8

251.74

251.71

251.69

251.52

251.52

251.47

251.37

251.36

251.35

251.21

251.25

251.15

251.01

250.91

250.96

250.81

250.66

250.68

250.66

250.63

250.55

250.43

250.49

250.25

250.34

250.16

250.15

250.09
250.1

249.95

249.91

249.84

249.92
249.7

249.75

249.69
249.7

249.48

98.2
96.5
96.4
96.6
97.3
96.2
96.8
96.1
97.1
96.6
96.4
97.4
96
96.9
97.5
96.7
97
97.1
97.9
96.1
96.4

95.5
96.3
97.5
97.4
96.7
97.4
97.2
96.7
97.2
97.1
97.7
97.3
96.9
96.7
96.9
96.6
97.4
97
96.3
97.5
97
97.1
97.1
96.3
96.4
96.4
96.9
97
97.1
97.6
96.7
96.8
97.7
96.5
96.5
96.8
96.1
96.6
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1787152
1788152
1789152
1790152
1791152
1792152
1793152
1794152
1795152
1796152
1797152
1798152
1799152
1800152
1801152
1802152
1803152
1804152
1805152
1806152
1807152
1808152
1809152
1810152
1811152
1812152
1813152
1814152
1815152
1816152
1817152
1818152
1819152
1820152
1821152
1822152
1823152
1824152
1825152
1826152
1827152
1828152
1829152
1830152
1831152
1832152
1833152
1834152
1835152
1836152
1837152
1838152
1839152
1840152
1841152
1842152
1843152
1844152
1845152
1846152

244
244
243.7
243.7
243.6
243.6
243.4
243.3
243.2
243
243
243
242.8
242.8
242.6
242.7
242.4
242.3
242.3
242.1
242
242
241.8
241.7
241.6
241.4
241.3
241.3
241.1
241.1
240.8
240.8
240.6
240.5
240.4
240.4
240.3
240.2
240
240
239.6
239.5
239.4
239.4
239.2
239.1
239
239
238.8
238.7
238.4
238.4
238.1
238
238
237.7
237.6
237.7
237.4
237.2

241.2
241.1
240.9
240.9
240.7
240.7
240.6
240.2
240.4
240.2
240.1
239.9
239.9
239.7
239.7
239.6
239.4
239.3
239.2
239
238.9
238.9
238.7
238.4
238.3
238.2
238.2
238
237.9
237.7
237.7
237.5
237.3
237.4
237.1
237
236.8
236.8
236.6
236.4
236.3
236.2
236
235.9
235.7
235.6
235.5
235.5
235.2
235.2
235
234.9
234.7
234.5
234.5
234.3
234.1
234
233.8
233.6

239.9
239.8
239.7
239.4
239.4
239.3
239.2
239
238.9
238.8
238.8
238.6
238.5
238.4
238.2
238.1
238
237.9
237.7
237.5
237.5
237.3
237.2
237.2
237
236.8
236.7
236.6
236.5
236.3
236.2
236.1
236
235.7
235.7
235.4
235.4
235.3
235.1
235
234.8
234.8
234.5
234.5
234.3
234.1
234
233.8
233.7
233.7
233.4
233.2
233.2
233
232.9
232.7
232.5
232.4
232.2
232.1

230.5
230.3
230
229.9
229.6
229.5
229.5
229.2
229.1
228.7
228.7
228.5
228.2
228.1
227.8
227.7
227.5
227.2
227
226.6
226.6
226.2
225.9
225.8
225.5
225.3
224.9
224.8
224.4
224.1
224
223.8
223.5
223.3
222.9
2225
222.4
221.9
221.8
221.6
221.3
221
220.6
220.4
220
219.7
219.4
219.1
218.8
218.5
218.3
217.9
217.7
217.4
217.1
216.7
216.5
216
215.9
215.5

238.3
238.1
238.1
237.8
2379
237.7
237.5
237.4
237.3
237.1
237
236.8
236.6
236.7
236.4
236.3
236
236
235.9
235.8
235.6
235.4
235.4
235.3
234.9
234.9
234.7
234.6
234.4
234.4
234.1
234
233.8
233.6
233.5
2334
233.2
2329
2329
232.7
2325
232.3
232.1
232
232
231.6
231.5
231.4
231.1
230.8
230.7
230.5
230.2
230.1
229.8
229.6
229.4
229.3
229.1
228.9

246.46
246.32
246.43
246.3
246.23
246.24
246.21
246.04
246
245.97
245.87
245.69
245.7
245.69
245.47
245.48
245.45
245.35
245.21
245.19
245.13
245.06
245.06
244.9
244.92
244.81
244.69
244.58
244.49
244.46
244.46
244.41
2443
244.16
244.12
244.13
243.98
243.9
243.75
243.69
243.69
243.62
243.55
243.34
243.33
243.27
243.06
242.99
243
242.8
242717
242.66
242.55
242.39
242.41
242.28
242.17
242.14
242.04
241.76

249.48
249.46
249.29
249.29
249.21
249.21
249.05
249
248.97
248.86
248.91
248.75
248.77
248.67
248.61
248.63
248.5
248.44
248.4
248.45
248.14
248.16
248.1
248.04
248.12
247.89
248.07
247.79
247.89
247.79
247.68
247.55
247.62
24751
247.47
247.38
247.45
247.26
247.17
247.21
247.12
246.96
246.87
246.95
246.76
246.7
246.71
246.64
246.55
246.55
246.36
246.37
246.33
246.27
246.18
246.17
246.09
245.94
245.89
245.93

96.5
97
97.2
95.8
96.2
96.7
96.9
96.9
97.3
96.6
97
96.8
96.7
97.3
97.3
96.8
96.4
96.9
97.8
96.4
96.9
96.7
96.9
96.6
97.1
97.1
96.4
96.7
96.2
96.4
96
96.6
96.2
95.9
96.2
96.6
96.3
95.5
96.6
96.9
96.8
95.8
97.5
97.1
96.5
96.4
96.4
96.9
96.2
96.6
96.4
96
96
96.6
96.1
96.9
96.3
96.7
94.9
95.9
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1847152
1848152
1849152
1850152
1851152
1852152
1853152
1854152
1855152
1856152
1857152
1858152
1859152
1860152
1861152
1862152
1863152
1864152
1865152
1866152
1867152
1868152
1869152
1870152
1871152
1872152
1873152
1874152
1875152
1876152
1877152
1878152
1879152
1880152
1881152
1882152
1883152
1884152
1885152
1886152
1887152
1888152
1889152
1890152
1891152
1892152
1893152
1894152
1895152
1896152
1897152
1898152

237.1
236.9
236.8
236.9
236.5
236.4
236.4
236.2
2359
2359
235.7
235.6
235.3
235.3
235.1
234.9
234.8
234.8
234.5
234.3
234.1
234
233.7
233.7
233.5
233.3
233.2
233
232.8
232.7
232.4
232.3
231.9
231.8
231.5
231.4
231.2
231.1
230.9
230.7
230.4
230.3
230
230
229.7
229.4
229.2
229.2
228.8
228.6
228.4
228.2

233.6
233.4
233.2
233.2
232.9
232.7
232.7
232.5
232.3
232.1
232
231.7
231.6
231.3
231.2
231.1
230.9
230.9
230.6
230.4
230.1
230
229.8
229.6
229.4
229.2
229.1
228.9
228.7
228.6
228.3
227.9
227.8
227.5
227.3
227.2
227
226.7
226.7
226.3
226.2
225.8
225.6
225.5
225.1
224.8
224.7
224.5
224.3
224.1
223.9
223.5

231.9
231.8
231.6
231.5
231.3
231.1
231
230.9
230.7
230.4
230.4
230.2
230.1
229.9
229.8
229.5
229.4
229.1
229
228.8
228.6
228.6
228.3
2279
2279
227.7
227.5
227.3
227.1
226.9
226.6
226.5
226.3
226.2
225.9
225.7
225.5
225.3
225.1
224.9
224.6
224.5
224.1
223.8
223.8
223.5
2232
223
222.8
222.6
222.4
2222

215.2
214.9
214.5
214.4
214
213.7
213.4
213.1
212.9
212.4
212.2
211.9
211.7
211.2
211.1
210.6
210.5
210
209.8
209.5
209.3
208.9
208.6
208.2
207.9
207.8
207.4
207.1
206.8
206.6
206.2
205.9
205.7
205.3
205.1
204.8
204.5
204.2
203.9
203.7
203.3
203.1
202.8
202.4
202.2
202
201.7
201.4
201.2
200.9
200.6
200.4

228.6
228.5
228.2
227.9
227.7
227.5
227.4
227
226.7
226.6
226.3
226.2
225.9
225.6
225.4
225.1
224.9
224.6
224.3
224.2
223.9
223.6
223.2
223
222.8
222.4
222.1
222.1
221.7
221.4
221.1
220.9
220.6
220.3
220.2
219.7
219.4
219.3
218.9
218.6
218.5
218.2
217.9
217.5
217.4
216.9
216.7
216.4
216.2
215.9
215.6
215.5

241.75
241.74
241.64
241.46
241.39
241.27
241.18
241.03
240.91
241.02
240.82
240.62
240.57
240.4
240.26
240.2
240.16
239.96
239.8
239.78
239.62
239.45
239.31
239.3
239.12
238.89
238.87
238.85
238.63
238.5
238.25
238.38
238.1
238.05
237.89
237.72
237.64
237.42
237.33
237.26
237.06
236.87
236.92
236.81
236.61
236.35
236.27
236.07
236
235.84
235.71
235.69

245.78
245.73
245.59
245.58
245.53
245.49
245.43
245.29
245.21
245.12
245.03
245.05
244.99
2447
244.67
244.64
244.55
244.48
244.52
244.33
2443
244.13
244.14
244.07
243.89
243.86
243.65
243.62
243.61
243.56
243.39
243.32
243.17
243.02
242.97
242.97
24291
242.76
242.6
242.48
242.44
242.38
242.23
242.16
242.1
241.97
241.82
241.78
241.67
241.56
241.49
241.32

96.2
96.4
96.7
96.7
96.1
95.3
96.4
95.7
96.2
96.2
95.8

95.2
96.5
95.7
96.7

97.6
96.4
96.2
96.5
95.8
97.1
96.4
96.8
96.5
95.8
95.5
96.6
95.8
96.8
96.2
95.8
95.8
95.7
96.3
96.2
96.1
95.9
96.1
96.3
97.2
96.6
95.7
96.4
95.9
95.8
96.3
95.7
97.1
121.5
74.5
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EK C

Cizelge C.1 : WHSC cevrimi egzoz sistemi sicaklik 6l¢iim degerleri.

Olgiim  Sicaklik ~ Sicaklik  Sicaklik ~ Sicaklik  Sicaklik  Sicaklik  Sicakhk  Egzoz
Zaman1 Egzoz 1 Egzoz 2 Egzoz 3 Egzoz 4 Egzoz 5 Egzoz 6 Egzoz 7 Akist

(ms) °C) °C) (°C) °C) (°C) (°C) °C) (kg/h)
152 176 192.7 171.4 187.9 199.2 162.3 172 2.8

1152 175.8 1925 171.3 187.4 199.4 162.2 171.8 53.4
2152 175.8 192 171.9 186.9 198.8 162.3 171.6 60.5
3152 175.5 191.2 173.1 187.9 198.2 163 173 61.5

4152 173.9 189.6 174.6 189.9 198.5 163.9 175.2 62.5
5152 172.4 187.8 176.1 192.2 199.4 164.6 177.6 63.5
6152 171.4 186.4 177.6 194.6 200.4 165.4 179.8 64.5
7152 170.6 185.2 179.1 196.9 201.4 166.3 181.9 65.5

8152 169.8 184 180.6 199.2 202.5 167.3 184.1 66.5
9152 169 182.9 182.2 201.7 203.7 168.2 185.9 67.5
10152 168.1 181.8 183.8 203.7 204.8 169 187.9 68.5

11152 167.3 180.7 185.3 205.8 205.7 169.8 189.8 69.5
12152 166.5 179.5 186.8 207.7 206.9 170.7 191.6 70.5
13152 166 178.7 188.4 209.8 208 171.6 193.3 71.5
14152 165.5 177.9 189.6 211.7 208.9 172.4 194.9 72.5
15152 164.9 177.1 191.4 213.5 209.9 173.4 196.7 73.5
16152 164.6 176.4 192.6 215.5 210.9 174.1 198.2 74.5

17152 164.1 175.8 194.2 217.2 212 174.9 199.8 75.5
18152 163.7 175 195.6 218.9 212.8 175.7 201.2 76.5
19152 163.2 174.5 197.1 220.8 213.7 176.6 202.8 71.5
20152 163 173.7 198.6 222.4 214.6 177.4 204.1 78.5

21152 162.6 173.4 200 224.1 215.7 178.2 205.5 79.5
22152 162.2 172.8 201.3 225.7 216.6 179.1 206.8 80.5
23152 161.9 172.2 202.9 227.3 217.5 179.9 208.3 8L.5
24152 161.5 171.6 204.2 228.7 218.3 180.8 209.5 82.5
25152 161.3 171.1 205.5 230.3 219.1 181.4 210.8 83.5
26152 161.1 170.8 206.8 231.7 219.9 182.3 212.1 84.5
27152 160.7 170.1 208.1 233.1 220.6 183.2 213.3 85.5
28152 160.4 169.6 209.4 234.6 221.4 183.9 214.6 86.5
29152 160.2 169.3 210.5 235.6 222.1 184.7 215.6 87.5

30152 160 168.8 211.9 237 223 185.6 216.9 88.5
31152 159.7 168.4 213 238.1 223.5 186.4 217.9 89.5
32152 159.5 168 214.1 239.5 224 186.9 219 90.5
33152 159.1 167.5 215.2 240.5 224.8 187.8 219.8 91.5
34152 158.9 167.1 216.2 241.6 225.3 188.5 221 92.5
35152 158.7 166.8 217.4 2427 226 189.2 222 93.5
36152 158.4 166.3 218.5 243.8 226.5 190 222.8 94.5

37152 158.3 165.9 219.5 244.7 227.1 190.9 223.7 95.5
38152 157.9 165.6 220.5 245.6 227.6 191.5 224.8 96.5

39152 157.6 165.2 221.3 246.4 228.2 192.2 225.5 96
40152 157.4 164.9 222.3 247.3 228.5 193 226.4 96.5
41152 157.2 164.5 223.2 248.2 229.1 193.6 227.2 96.4
42152 156.9 164.2 224.1 249 229.5 194.2 227.9 96.4

43152 156.8 163.7 225.1 249.9 229.9 194.9 228.6 96.8
44152 156.4 163.5 225.8 250.4 230.2 195.5 229.4 91.7
45152 156.2 163.1 226.6 251.2 230.7 196.3 230.1 96.9

153



46152
47152
48152
49152
50152
51152
52152
53152
54152
55152
56152
57152
58152
59152
60152
61152
62152
63152
64152
65152
66152
67152
68152
69152
70152
71152
72152
73152
74152
75152
76152
77152
78152
79152
80152
81152
82152
83152
84152
85152
86152
87152
88152
89152
90152
91152
92152
93152
94152
95152
96152
97152
98152
99152
100152
101152
102152
103152
104152
105152

156
155.7
155.4
155.3

155
154.8
154.4

154
153.9
153.6
153.3
153.1
152.7
152.6
152.4

152
151.8
151.5
151.3

151
150.8
150.5
150.3
150.1
149.8
149.4
149.2

149
148.8
148.5
148.2
148.1
147.7
147.5
147.3

147
146.8
146.4
146.3
146.1
145.7
145.5
145.4
145.1
144.9
144.5
144.4
144.2
143.9
143.6
143.4
143.3
142.9
142.8
142.7
142.4
142.1
141.9
141.6
141.4

162.7
162.4
162.1
161.7
161.3
161.1
160.8
160.4
160.1
159.7
159.5
159.1
158.8
158.5
158.3
158
157.7
157.3
157.1
156.9
156.6
156.3
156.1
155.7
155.4
155.1
154.9
154.6
154.4
154
153.8
153.5
153.3
153
152.9
152.5
152.3
151.9
151.6
151.5
151.3
151.1
150.7
150.5
150.1
149.9
149.8
149.5
149.3
149.1
148.8
148.6
148.3
148.2
148
147.7
147.5
147.3
147
146.6

227.5
228.2
228.9
229.6
230.4
231
231.6
232.2
232.8
233.4
233.8
234.4
234.8
235.4
235.7
236.2
236.6
237
237.4
237.6
238
238.3
238.5
238.7
238.8
239
239.2
239.3
239.5
239.5
239.5
239.6
239.4
239.5
239.3
239.1
239
238.9
238.6
238.4
238.1
237.8
237.6
237.2
236.9
236.3
236
235.5
235.1
234.4
234
233.3
232.6
232.2
231.4
230.9
230
229.2
228.5
227.8

251.7
252.5
253.1
253.5
254.2
254.6
255.2
255.4
256
256.3
256.8
257.1
257.6
257.8
258.1
258.4
258.6
258.8
259.1
259.3
259.6
259.7
260
260
260.1
260.2
260.4
260.5
260.5
260.4
260.6
260.4
260.5
260.4
260.3
260.2
259.9
259.8
259.6
259.3
259.1
258.8
258.5
258.1
257.9
257.3
256.7
256.4
255.8
254.9
254.2
253.4
252.7
251.7
250.9
249.8
248.8
247.7
246.5
245.4

230.9
231.4
231.5
231.9
232.3
2325
232.9
233
233.3
233.5
233.7
233.8
233.9
234.2
234.3
234.3
234.4
234.6
234.8
234.8
234.8
235
234.9
234.9
235
234.9
235
234.8
234.8
234.5
234.4
234.1
234.2
234
233.9
233.7
233.5
233.2
232.9
232.6
2325
232.1
231.7
231.4
230.8
230.6
230.2
229.8
229.5
229
228.4
227.9
227.5
226.8
226.4
225.8
225.1
224.6
224
223.4

196.9
197.5
198.1
198.7
199.3
199.7
200.4
201
201.5
202
202.6
202.9
203.6
204.1
204.6
205.1
205.4
206
206.4
206.8
207.3
207.7
208.2
208.5
209
209.4
209.8
210.1
210.4
210.7
211.2
211.3
211.8
212
212.4
213
213.1
213.3
213.7
214.1
214.3
214.6
214.8
215
215.2
215.5
215.7
216
216.1
216.3
216.6
216.7
216.9
217.1
217.4
217.5
217.7
217.8
217.9
218

230.7
231.4
232
232.5
233.1
233.7
234.2
234.8
235.3
235.7
236.2
236.7
237
237.5
237.9
238.3
238.6
238.9
239.2
239.5
239.8
240.1
240.4
240.7
240.9
241.2
241.4
241.7
241.8
241.9
242.2
242.2
242.5
242.7
242.7
243
243.1
243.4
243.5
243.6
243.7
243.7
243.8
244
244
2442
2442
244 .4
2442
244 .4
244 .4
244.5
244.5
244.5
244.6
244.7
244.7
2447
244.7
244.8

96.6
96.7
97.9
96.5
97.6
97
97.4
97.4
97.2
97.2
97.6
97.5
95.9
97.1
97.9
97.1
97.1
97.3
97.5
97.3
97.5
97.6
96.7
97.3
97.2
96.4
95.5
96.6
97
96.9
97.2
97.4
97.3
96.8
97.1
96.8
97.4
96.9
95.8
96.5
96.9
96.7
97.1
97.2
97.4
96.8
96.5
97.9
95.8
96.7
96.6
96.6
97.5
96.7
96.7
96
96.5
97.1
97.1
97
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106152
107152
108152
109152
110152
111152
112152
113152
114152
115152
116152
117152
118152
119152
120152
121152
122152
123152
124152
125152
126152
127152
128152
129152
130152
131152
132152
133152
134152
135152
136152
137152
138152
139152
140152
141152
142152
143152
144152
145152
146152
147152
148152
149152
150152
151152
152152
153152
154152
155152
156152
157152
158152
159152
160152
161152
162152
163152
164152
165152

141
140.8
140.7
140.6
140.2

140
139.8
139.6
139.4

139
138.8
138.7
138.4
138.3

138
137.9
137.7
137.5
137.3

137
136.9
136.7
136.4
136.2

136
135.9
135.7
135.3
135.3
135.1
134.9
134.8
134.4
134.3
134.2
133.8
133.6
133.4
133.2

133

133
132.7
132.5
132.4
132.1
131.9
131.7
131.5
131.4
131.1

131
130.9
130.6
130.5
130.3
130.2
129.9
129.7
129.6
129.4

146.3
146.3
146
145.9
145.6
145.3
145.1
145
144.6
144.4
144.2
144.2
143.8
143.5
143.4
143.2
143
142.9
142.6
142.4
142.2
142.1
141.9
141.7
141.4
141.1
141.1
140.7
140.8
140.4
140.4
140.2
139.8
139.6
139.5
139.2
139.2
138.9
138.6
138.5
138.3
138.1
137.8
137.7
137.5
137.4
137.2
137
136.8
136.6
136.4
136.2
136
135.9
135.7
135.5
135.3
135.1
134.9
134.8

227
226.2
225.5
224.5
223.7
222.9
222.1
221.1
220.3
2195
218.5
2177
216.7
2159

215
214.1
213.1
2121
211.2
210.5
209.5
208.5
207.6
206.6
205.8

205

204
203.2
202.4
201.3
200.5
199.7
198.8
197.9
197.1
196.3
195.5
194.7

194

193
192.4
191.6
190.8

190
189.3
188.4
187.9
187.1
186.5
185.9
185.1
184.4
183.8

183
182.4
181.8
181.1
180.6
179.9
179.4

244.2
243.1
241.9
240.6
239.3
238.1
236.8
235.4
234.2
232.7
231.5
230.2
228.9
227.5
226.3
225.1
223.9
2227
221.4
220.2
219
217.7
216.6
215.4
214.3
213.3
212.2
211
210.1
209
208.1
207
206
205
204.1
203.1
202.2
201.3
200.5
199.4
198.8
197.8
197.1
196.1
195.3
194.5
193.9
193
192.4
191.6
190.9
190.1
189.5
188.8
188.2
187.5
186.8
186
185.5
184.6

2227
222
221.3
220.8
220
219.5
218.6
217.9
217.1
216.5
215.8
215
214.3
213.5
212.6
211.8
211.1
210.2
209.3
208.7
207.9
207.1
206.4
205.6
204.8
203.9
203.3
202.4
201.7
201
200.1
199.2
198.7
197.8
197.1
196.3
195.6
194.7
193.9
193.2
192.6
191.9
191.1
190.5
189.7
189.2
188.6
187.8
187.1
186.6
185.9
185.4
184.7
184.1
183.4
182.9
182.4
181.7
181.3
180.8

218.2
218.4
218.5
218.7
218.7
218.9
219
219.1
219.2
219.3
219.4
219.5
219.6
219.7
219.7
219.8
219.8
219.9
219.9
220.1
220
220.1
220.1
220.1
220.2
220.1
220
220.1
220.1
220.2
220
220
220
219.8
220
219.8
219.8
219.7
219.5
219.4
219.4
219.2
219.2
219
218.8
218.8
218.7
218.7
218.5
218.3
218.2
218
217.9
217.8
217.5
217.4
217.2
217.1
216.8
216.6

244.8
244.8
244.8
244.8
244.7
244.8
244.7
244.8
244.5
244.7
244.5
244.6
244.5
244.4
244.4
244.1
244.2
244.1
244
243.8
243.8
243.6
243.5
243.4
243.2
243.1
243
242.8
242.6
242.6
242.3
242.2
241.9
241.7
241.7
241.3
241.1
240.8
240.8
240.3
240.2
239.7
239.6
239.3
239.1
238.7
238.5
238.3
237.9
237.7
237.4
236.9
236.7
236.4
236
235.7
235.5
235
234.7
234.3

96.1
96.7
97
97.3
96.8
96.8
96.7
96.4
95.7
97.2
96.2
97
96.7
97.1
96.3
96.2
96.7
96.3
97.4
96.8
97.2
96.8
96.6
95.8
96.2
96.8
96.4
96.7
97.1
96.7
97
97.2
96.9
96.8
96.9
96.8
96.5
96.4
96.6
95.8
96.9
97
97.5
96.4
96.3
97.5
96.4
97.2
95.7
97.1
97.3
97
96.8
96.1
96.9
96.8
96.2
96.6
96.7
96.6
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166152
167152
168152
169152
170152
171152
172152
173152
174152
175152
176152
177152
178152
179152
180152
181152
182152
183152
184152
185152
186152
187152
188152
189152
190152
191152
192152
193152
194152
195152
196152
197152
198152
199152
200152
201152
202152
203152
204152
205152
206152
207152
208152
209152
210152
211152
212152
213152
214152
215152
216152
217152
218152
219152
220152
221152
222152
223152
224152
225152

129.3
129.2
128.9
128.8
128.9
128.5
128.4
128.3
128.1
127.8
127.5
127.4
127.2
127.1
127.1
126.7
126.6
126.5
126.3
126.3
126
125.9
125.8
125.5
125.3
125.2
125.2
125
124.7
124.6
124.5
124.3
124.2
124
123.7
123.7
123.4
123.4
123.1
123.1
123
122.7
122.7
122.6
122.3
122.3
122.1
121.8
121.3
121.5
122.4
124.1
126.8
131.3
137.3
144.7
152.8
160.2
166.6
172.9

134.6
134.6
134.2
134.1
134
133.8
133.7
133.4
133.2
133.1
132.8
132.8
132.5
132.3
132.2
132.1
131.9
131.7
131.6
131.4
131.2
131.1
130.8
130.7
130.6
130.3
130.3
130.1
129.9
129.8
129.6
129.4
129.2
129.2
128.9
128.8
128.5
128.5
128.3
128.2
128
127.9
127.8
127.5
127.4
127.4
127.2
126.9
126.5
126.4
126.8
127.5
128.8
131.1
134.3
138.2
142.6
147.1
151.3
155.4

178.9
178.2
177.7
177.1
176.5
176
175.3
174.9
174.4
174
173.4
172.9
172.4
171.9
171.3
170.9
170.4
170
169.5
169.1
168.6
168.2
167.9
167.4
166.9
166.6
166.1
165.8
165.5
165
164.7
164.3
163.9
163.5
163.1
162.7
162.4
162
161.8
161.5
161
160.7
160.5
160
159.9
159.4
159.1
158.7
158.4
158.1
157.9
157.5
157.1
156.8
156.5
156.3
155.8
155.7
155.3
154.9

183.9
183.4
182.5
181.8
181.2
180.3
179.6
178.8
178.1
177.4
176.3
175.7
175
174.2
173.4
172.7
172.1
171.4
170.7
170.1
169.4
168.7
168.1
167.5
166.9
166.4
165.8
165.2
164.7
164.2
163.7
163.2
162.6
162.3
161.8
161.3
161
160.5
160
159.7
159.3
158.8
158.5
157.9
157.8
157.3
157
156.5
156.1
155.8
155.4
155.1
154.8
154.3
154.1
153.8
1534
153.1
152.8
152.4

180.2
179.9
179.3
179
178.5
178.1
177.6
177.2
176.7
176.4
175.9
175.4
174.9
174.5
174.2
173.7
173.4
173.1
172.7
172.4
171.9
171.7
171.2
170.7
170.4
170.1
169.7
169.4
169.1
168.8
168.4
168.1
167.8
167.4
167.1
166.8
166.6
166.3
165.9
165.6
165.5
165
164.8
164.6
164.4
164.1
163.9
163.5
163.3
162.9
162.7
162.3
162
161.8
161.5
161.2
160.8
160.6
160.2
160

216.4
216.2
216.2
215.9
215.8
215.6
215.3
215.1
214.8
214.7
214.5
214.2
214.1
213.9
213.7
2134
213.3
213
212.7
212.6
212.2
212.1
211.9
211.6
211.3
211
210.8
210.6
210.4
210.1
210
209.8
209.5
209.3
209
208.9
208.6
208.5
208.1
207.9
207.8
207.6
207.5
207.2
207.1
206.7
206.4
206.3
206
205.9
205.7
205.5
205.4
205.3
205.1
204.9
204.9
205
205
205.3

234.1
233.6
233.3
233.1
232.7
232.2
231.8
231.5
231.1
230.7
230.2
230
229.7
229.2
229
228.6
228.3
227.8
227.4
227
226.8
226.4
226.1
225.7
225.3
225
224.5
224.3
224
223.6
223.3
222.9
222.7
222.4
222
221.7
221.4
221.1
220.8
220.4
220.2
220
219.5
219.3
219.1
218.8
218.6
218.3
218.1
217.7
217.6
217.3
217.3
217
216.8
216.8
216.7
216.5
216.4
216.7

96.4
97.1
96.4
96.9
96.8
95.8
97
95.9
97.2
96.6
96.6
96.2
95.4
96.9
95.9
95.9
96.3
97.3
95.8
96.1
96.5
96.3
96.2
96.2
95.7
96.6
96.9
96.6
96.4

95.3
96.5
96.8
96.7
96.4
96.6
96.5
96.3
97.4
96.3
96.9
95.5
96.1
96.1
96.1
97
98.9
120.3
107.6
114.1
123.5
134.2
147.2
162.7
182.3
201.6
223.4
243.6
268.4
298.8
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226152
227152
228152
229152
230152
231152
232152
233152
234152
235152
236152
237152
238152
239152
240152
241152
242152
243152
244152
245152
246152
247152
248152
249152
250152
251152
252152
253152
254152
255152
256152
257152
258152
259152
260152
261152
262152
263152
264152
265152
266152
267152
268152
269152
270152
271152
272152
273152
274152
275152
276152
277152
278152
279152
280152
281152
282152
283152
284152
285152

179.9
192.2
213.7
228.5
237.7
244.9
252
259.2
265.5
271
275.7
279.8
283.5
286.8
289.9
292.6
295.2
297.6
299.8
302
303.8
305.7
307.4
308.9
310.5
311.9
313.2
314.7
315.7
316.8
318.1
319
320
321
322
323.1
323.9
324.7
324.9
324.4
323.4
321.8
319
315.1
310
304.8
300.4
297.3
295.2
293.4
291.8
290.1
288.5
286.8
285.1
283.3
280.9
278.7
276.7
275.1

160.1
167.3
180.4
191.1
199.2
205.8
212.6
219.8
226.2
232
237.6
2427
2473
251.6
255.7
259.2
263
266.3
269.4
272.6
275.4
278.1
280.7
283.1
285.4
287.6
289.7
291.8
293.6
295.4
297.3
298.9
300.5
302.1
303.7
305.1
306.4
307.8
308.7
309
309.1
308.5
307.2
305
302.2
299.1
296.4
294
292.2
290.5
288.8
287.4
286
284.2
282.7
281.2
279.1
271
275.2
273.5

154.7
154.4
154
153.8
153.9
154.2
154.7
155.6
156.9
158.4
160.5
162.9
165.7
168.7
172.1
175.6
179.2
183
187
190.9
194.7
198.8
202.8
206.6
210.6
214.4
218.1
221.6
225
228.3
231.7
234.9
238.1
241
243.9
246.6
249.3
251.9
254.4
256.9
259
261.2
263.2
265
266.6
268.2
269.6
270.7
271.8
2727
273.6
274.3
274.8
275.3
275.7
275.9
276.1
276.2
276.2
276.2

152.2
151.7
151.2
151
151.1
151.7
152.6
154.5
156.9
160.2
164
168.6
173.6
179.1
184.8
190.7
196.7
202.9
209
215.2
221
226.8
232.4
237.7
242.8
247.7
252.2
256.5
260.4
264.1
267.6
270.9
273.9
276.9
279.6
282.1
284.3
286.4
288.3
290.2
291.8
293.4
294.6
295.8
296.6
297.3
297.8
298.1
298.2
298.3
298.1
298
297.7
297.4
297.1
296.4
295.8
295.3
294.6
293.9

159.5
158.9
158.5
158
157.8
158
158.9
160.4
162.6
165.6
169.3
173.4
178
182.8
188
193.2
198.7
203.9
209.3
214.6
219.6
224.3
228.8
233.2
237.4
241.4
245.1
248.4
251.6
254.8
257.5
260
262.6
264.6
266.9
268.9
270.7
272.5
274
275.5
276.7
277.8
278.9
279.5
280.1
280.3
280.4
280.1
279.9
279.3
278.8
278.4
277.8
277
276.3
275.5
274.7
273.8
272.8
272

205.6
206.1
206.5
206.6
206.7
206.6
206.3
206
205.6
205.1
204.5
203.8
203.1
202.3
201.6
200.8
200.1
199.1
198.5
197.6
197
196.3
195.7
195.1
194.7
194.4
194
193.6
193.6
193.7
193.6
193.6
194
194.1
194.6
195
195.6
196.3
197
197.8
198.6
199.5
200.5
201.4
202.3
203.3
204.2
205.2
206.1
206.8
207.9
208.8
209.5
210.4
211.1
212
212.7
213.2
214
214.7

217
217.3
217.8
217.8
217.5
216.7
215.5
214.1
212.4
210.5
208.5
206.3
204.2
202.1

200

198
196.1
194.4
192.9
191.7
190.4
189.8
189.1
188.7
188.6
188.8
189.1
189.7
190.6
191.7
193.1
194.6
196.4
198.4
200.6
202.7
205.1
207.6

210
212.6
215.1
217.8
219.9
222.2
224.4
226.3
228.1
229.7
231.3
232.8
234.1
235.3
236.5
237.8
238.9
239.9
240.6
241.6
242.4

243

373
566.6
754.6
814.8
860.7
916.1
964.7
993.2
1002.3
996.7
1008.7
1006.2
1009.5
1006.4
1010.5
1009.7
1014.7
1011.4
1011.6
1017
1011
1017.5
1014.7
1018.5
1014.4
1014.5
1020.5
1019.9
1023.9
1020.1
1029.2
1025.9
1021.6
1019.4
1024.6
1024.1
1030.3
1018.8
999.8
978.8
948.8
925.4
901.7
851.5
787.7
704.4
626.8
592.1
566.2
548.4
521
497.9
473.7
455.8
427.6
404
382.6
368.3
357.8
354.9
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286152
287152
288152
289152
290152
291152
292152
293152
294152
295152
296152
297152
298152
299152
300152
301152
302152
303152
304152
305152
306152
307152
308152
309152
310152
311152
312152
313152
314152
315152
316152
317152
318152
319152
320152
321152
322152
323152
324152
325152
326152
327152
328152
329152
330152
331152
332152
333152
334152
335152
336152
337152
338152
339152
340152
341152
342152
343152
344152
345152

273.5
272.4
271.2
270.3
269.4
268.5
267.8
266.8
266.3
265.8
264.9
264.4
263.8
263.3
262.8
262.1
261.7
261.2
260.9
260.5
260.1
259.6
259.3
258.9
258.6
258.2
257.9
257.6
257.3
257
256.6
256.4
256.1
255.9
255.6
255.4
255.2
255
254.8
254.4
254.3
254.1
253.9
253.6
253.3
253.1
253.1
252.7
252.6
252.4
252.1
252
252
251.7
251.6
251.3
251.2
251
250.8
250.8

272.1
270.7
269.5
268.4
267.4
266.4
265.5
264.5
263.6
263
262
261.5
260.6
259.9
259.3
258.7
258.2
257.5
256.9
256.4
256
255.5
254.9
254.5
254
253.8
253.2
252.8
252.3
252
251.6
251.2
250.9
250.6
250.4
250.1
249.7
249.5
249.2
248.9
248.6
248.4
248.1
247.9
247.5
247.5
247.2
247
246.9
246.5
246.3
246.1
245.9
245.7
245.7
245.3
245.2
245
244.8
244.6

276.1
275.9
276
275.7
275.4
275.3
275.1
274.7
274.3
273.8
273.5
272.9
272.5
272
271.5
270.8
270.3
269.6
268.9
268.3
267.7
267
266.4
265.7
264.9
264.1
263.6
263
262.2
261.4
260.7
260.1
259.4
258.7
258.1
257.5
256.7
256.1
255.5
254.8
254.3
253.8
253.1
252.6
252.1
251.6
251
250.5
249.9
249.5
249.1
248.7
248.2
247.8
247.3
246.8
246.5
246.1
245.6
245.2

293.2
292.5
291.8
290.9
290.3
289.5
288.8
287.9
287.1
286.1
285.3
284.3
283.6
282.6
281.8
280.6
279.7
278.8
27177
276.7
275.8
274.7
273.9
272.8
271.7
270.7
269.7
268.8
267.8
266.9
265.9
264.9
264
263.2
262.4
261.6
260.5
259.8
259
258.3
257.5
256.9
256
255.4
254.7
254.2
253.6
252.9
252.3
251.8
251.3
250.8
250.3
249.9
249.4
249
248.5
248.1
247.8
247.3

271.1
270.2
269.4
268.5
267.6
266.8
266
265
264.3
263.5
262.7
261.8
261.1
260.2
259.3
258.5
257.6
256.8
255.9
255.1
254.4
253.5
252.7
251.8
251.1
250.4
249.6
248.9
248.1
247.5
246.7
245.9
245.2
244.7
244
243.3
2427
2422
241.7
241.2
240.7
240.1
239.6
239.2
238.7
238.3
237.8
237.4
237
236.8
236.2
236
235.7
235.3
234.9
234.7
234.4
234.1
233.8
233.5

2154
216
216.7
217.2
217.8
218.4
218.9
2194
220
220.5
221
221.5
222.1
222.6
223.1
223.5
2239
224.4
224.9
225.3
225.6
226
226.4
226.9
227.1
227.5
227.8
228.1
228.5
228.7
229
229.1
229.5
229.6
229.8
230.1
230.3
230.4
230.6
230.7
230.9
230.9
231
231
231.3
231.3
231.3
231.3
231.2
231.3
231.2
231.3
231.2
231.1
230.9
231
230.9
230.7
230.6
230.6

243.7
244 .4
244.9
245.5
246
246.5
247.2
247.7
248.2
248.7
249.1
249.6
250
250.3
250.9
251.2
251.5
251.7
252.2
252.4
252.6
252.8
253
253.3
253.3
253.5
253.6
253.7
253.8
254
253.8
253.8
253.8
253.8
253.7
253.5
253.5
253.4
253.2
252.9
252.8
252.5
252.4
252.1
251.7
251.6
251.3
251
250.6
250.2
249.8
249.6
249.1
248.8
248.4
248
247.5
247.1
246.7
246.4

353.1
3554
353.2
351.8
348.9
353.2
352.8
351.2
350.6
350.3
353.8
351.9
350.4
353.1
351
3524
350.6
352.8
350.9
351.9
348
352.3
350.1
350.8
352.5
354
350.6
350.5
349.7
3529
350.6
351.6
355
350
354.6
353.1
351.9
348.2
349.1
354.8
354.1
3524
351.7
353.3
351.8
354.2
350.2
352.6
353.4
353.1
353.8
353.7
353.4
354.1
355.1
355.2
352.8
352.1
350.9
354
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346152
347152
348152
349152
350152
351152
352152
353152
354152
355152
356152
357152
358152
359152
360152
361152
362152
363152
364152
365152
366152
367152
368152
369152
370152
371152
372152
373152
374152
375152
376152
377152
378152
379152
380152
381152
382152
383152
384152
385152
386152
387152
388152
389152
390152
391152
392152
393152
394152
395152
396152
397152
398152
399152
400152
401152
402152
403152
404152
405152

250.6
250.5
250.4
250.2
250
250
249.8
249.7
249.5
249.4
249.3
249.1
249.1
249
248.9
248.8
248.6
248.4
248.4
248.2
248.1
248.2
2479
248
247.8
247.7
247.7
247.6
247.6
247.5
247.4
247.2
247.2
247.3
247.2
247.1
247.1
246.9
246.9
246.8
246.7
246.8
246.8
246.7
246.7
246.6
246.6
246.6
246.6
246.5
246.5
246.3
246.3
246.3
246.2
246.3
246.3
246.3
246.2
246.2

244 .4
244 .4
244.1
244.1
243.9
243.7
243.7
243.5
243.3
243.1
243.1
243
242.8
242.9
2427
242.4
242.4
242.4
242.2
242.1
242
241.9
241.8
241.8
241.7
241.5
241.5
241.3
241.4
241.3
241.1
241
241
241
240.8
240.9
240.9
240.8
240.7
240.6
240.5
240.5
240.5
240.4
240.4
240.4
240.3
240.3
240.3
240.2
240.1
240
240.1
240
239.9
240
239.9
239.9
239.8
239.8

244.9
244.6
244.1
243.7
243.6
243.3
242.9
242.5
242.3
242
241.8
241.4
241.1
240.9
240.6
240.3
240.2
239.8
239.6
239.4
239.3
239
238.7
238.5
238.2
238.1
237.8
237.7
237.5
237.3
237.2
236.9
236.8
236.6
236.5
236.2
236.2
2359
235.7
235.7
235.4
235.4
235.1
235.1
234.9
234.9
234.7
234.5
234.4
234.2
234.1
234.2
233.9
233.9
233.8
233.7
233.4
233.4
233.3
233.2

247
246.6
246.2
245.8
245.7
245.3
245.1
244.7
244.5
244.2
243.9
243.7
243.5
243.2

243
242.8
242.6
242.3
242.1
241.9
241.8
241.6
241.4
241.2
241.1
240.9
240.7
240.7
240.4
240.4
240.1

240
239.9
239.7
239.6
239.5
239.4
239.1

239

239
238.9
238.7
238.6
238.6
238.4
238.4
238.2
238.1
238.1
237.9
237.8
237.8
237.7
237.6
237.7
237.5
237.4
237.3
237.3
237.2

233.4
233.2
232.7
232.7
232.6
232.2
232.1
231.8
231.7
231.4
231.3
231.2
231.1
230.9
230.6
230.7
230.3
230.2
230
230
229.8
229.6
229.6
229.4
229.2
229.2
229.3
229
228.9
228.7
228.7
228.6
228.5
228.3
228.2
228.2
228
2279
2279
227.8
227.8
227.6
227.5
227.5
227.3
227.2
227.2
227.1
227.1
227
227
226.9
226.8
226.8
226.6
226.7
226.5
226.5
226.4
226.3

230.5
230.3
230.1
230
229.8
229.6
229.5
229.3
229.1
229
228.8
228.6
228.3
228.1
2279
227.7
227.6
227.3
227
226.8
226.5
226.2
226.1
225.7
225.4
225.2
225.1
224.8
224.5
224.3
224.1
223.8
223.5
223.3
223.1
222.8
222.6
222.3
222
221.8
221.5
221.4
221
220.9
220.6
220.5
220.2
220
219.8
219.5
219.4
219
218.9
218.6
218.5
218.4
218
218
217.7
217.5

245.8
245.5
245.1
244.6
244.1
243.6
243.1
242.6
242.3
241.8
241.3
240.9
240.2
239.8
239.4
239.1
238.6
238.1
237.7
237.2
236.8
236.3
235.9
235.4
235
234.6
234.1
233.8
233.4
233.1
232.7
232.2
231.9
231.6
231.1
230.8
230.4
230.1
229.7
229.5
229.2
228.9
228.5
228.3
228
227.7
227.4
227.3
227
226.7
226.4
226.4
226.1
225.7
225.6
225.3
225
225.1
224.6
224.4

354.1
353.2
356.3
354.9
3543
353.1
354.2
354.7
353.3
353.3
353.1
352.4
356.4
352.8
355
352.9
354.5
350.8
354.6
354
353.3
353.1
349.4
353.1
350.9
349.8
355.2
356
353.7
352.8
353.1
353.5
356.3
3554
357.6
355.1
3554
351.9
351.8
352.8
353.9
351.2
356.4
354.7
351.5
350.2
353.3
353
3554
351.3
353.3
352.9
352.8
353.7
353.2
356
355.1
351.9
353.2
354.1
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406152
407152
408152
409152
410152
411152
412152
413152
414152
415152
416152
417152
418152
419152
420152
421152
422152
423152
424152
425152
426152
427152
428152
429152
430152
431152
432152
433152
434152
435152
436152
437152
438152
439152
440152
441152
442152
443152
444152
445152
446152
447152
448152
449152
450152
451152
452152
453152
454152
455152
456152
457152
458152
459152
460152
461152
462152
463152
464152
465152

246.1
246.1
246
246.1
246.1
246
246
246.1
246
245.9
245.9
245.8
245.9
245.8
245.7
245.8
245.8
245.8
245.9
245.8
245.9
245.9
245.8
245.9
246
246
245.9
245.9
245.9
245.8
245.7
245.7
245.6
245.7
245.8
245.7
245.7
245.7
245.8
245.8
245.7
245.6
245.9
245.8
245.7
245.7
245.7
245.8
245.8
245.6
245.6
245.8
245.7
245.8
245.8
245.7
245.7
245.8
245.8
245.8

239.7
239.7
239.6
239.8
239.7
239.7
239.6
239.6
239.6
239.6
239.6
239.5
239.7
239.6
239.4
239.4
239.6
239.5
239.5
239.5
239.5
239.5
239.4
239.5
239.4
239.4
239.5
239.4
239.4
239.6
239.4
239.3
239.3
239.4
239.4
239.4
239.4
239.5
239.5
239.3
239.4
239.4
239.5
239.4
239.4
239.4
239.4
239.3
239.4
239.4
239.5
239.4
239.4
239.4
239.3
239.4
239.4
239.4
239.4
239.4

233.1
233
2329
232.8
232.7
232.7
232.6
232.6
232.4
232.6
232.4
232.2
232.1
232
232
232
231.8
231.9
231.8
231.7
231.7
231.7
231.7
231.6
231.4
231.4
231.3
231.4
231.1
231.3
231.2
231.1
231
231
231.1
231
230.9
231
230.9
230.8
230.9
230.8
230.8
230.7
230.7
230.7
230.6
230.7
230.5
230.5
230.6
230.5
230.5
230.5
230.4
230.4
230.4
230.4
230.4
230.4

237
237.1
237.1
236.9
236.9
236.7
236.7
236.8
236.7
236.8
236.6
236.4
236.4
236.4
236.4
236.3
236.2
236.2
236.1
236.2

236

236

236

236
235.7
2359
235.9
235.7
235.7
235.7
235.7
235.7
235.6
235.6
235.6
235.6
235.4
235.5
235.5
235.6
235.6
235.4
235.3
235.3
235.4
235.4
235.3
235.4
235.3
235.3
235.2
235.2
235.2
235.2
235.3
235.2
235.2
235.3
235.2
235.1

226.4
226.2
226.3
226.2
226.2
226.1
226.1
226
226
225.9
225.9
225.7
225.7
225.6
225.5
225.7
225.5
225.4
225.5
225.5
225.4
225.2
225.3
225.3
225.4
225.2
225.2
225.1
225.1
225.1
225
225.1
225
225
225.1
224.9
224.9
224.9
224.9
224.7
224.8
224.8
224.8
224.8
224.7
224.7
224.7
224.6
224.7
224.7
224.7
224.6
224.6
224.6
224.6
224.6
224.4
224.6
224.5
224.4

217.3
217.1
216.8
216.8
216.6
216.4
216.2
216
215.8
215.6
215.4
215.3
215.2
215
214.9
214.7
214.5
214.4
214.3
214.1
214.1
213.8
213.6
213.6
2134
213.3
213.1
213.1
212.9
212.7
212.5
212.5
212.4
212.2
212.3
212.1
211.9
211.8
211.7
211.6
211.6
211.4
211.3
211.2
210.9
210.9
210.7
210.7
210.6
210.7
210.6
210.4
210.3
210.2
210.2
210
210
209.9
209.8
209.7

224.3
224.1
224
223.7
223.5
223.4
223.2
223
222.9
222.9
222.6
222.4
222.4
222.2
222.1
222
221.7
221.6
221.6
221.5
221.3
221.2
221
221
220.8
220.8
220.7
220.7
220.5
220.3
220.3
220.3
220.2
220
219.9
219.8
219.7
219.9
219.6
219.4
219.5
219.2
219.4
219.3
219.1
219.2
219
219
218.9
218.9
218.7
218.7
218.7
218.6
218.5
218.4
218.3
218.3
218.2
218.1

353.4
351
351.5
351.3
354.8
355
353
3524
350.9
3524
354.5
3522
349.8
353.4
353.2
351.2
351.7
355.8
350.7
353.3
357.5
354.6
351.7
352.4
353.4
3514
3554
350.1
357.3
353.6
353.5
354.6
352
351.2
3524
351.2
352.7
350.3
351
350.8
350.2
351
3529
351.6
355.5
354.8
356.2
350
353
351.9
351.9
3524
351.9
355.3
352.8
351.9
353.8
352.5
351.7
352.8
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466152
467152
468152
469152
470152
471152
472152
473152
474152
475152
476152
477152
478152
479152
480152
481152
482152
483152
484152
485152
486152
487152
488152
489152
490152
491152
492152
493152
494152
495152
496152
497152
498152
499152
500152
501152
502152
503152
504152
505152
506152
507152
508152
509152
510152
511152
512152
513152
514152
515152
516152
517152
518152
519152
520152
521152
522152
523152
524152
525152

245.8
245.8
245.9
245.9
245.9
245.7
245.7
245.8
245.8
245.9
245.9
245.8
245.8
245.8
245.7
245.8
245.8
245.8
245.7
245.8
245.7
245.7
245.8
245.8
245.7
245.7
245.7
245.5
245.5
245.4
245.4
245.4
245.4
245.2
245.3
245.3
245.1
245.3
245.3
245.2
245.1
245.2
245
245.1
244.9
244.9
244.8
245
245.4
246.1
2474
249
250.7
252.8
254.9
256.9
259.2
261.6
264.1
266.5

239.3
239.3
239.4
239.4
239.4
239.4
239.4
239.5
239.4
239.4
239.4
239.5
239.3
239.3
239.4
239.4
239.4
239.3
239.3
239.3
239.4
239.4
239.2
239.3
239.3
239.2
239.1
239.2
239.2
239.2
239.2
239.1
239.1
239
239.1
238.9
238.9
239
239
238.9
238.9
239
238.9
238.9
238.9
238.8
238.8
238.9
239
239.5
240.1
241.3
242.6
243.9
245.4
246.6
248.2
249.8
251.5
253.3

230.3
230.3
230.3
230.4
230.4
230.2
230.2
230.3
230.2
230.2
230.2
230.2
230.1
230.2
230.1
230.2
230.2
230.2
230.1
230.2
230.1
230.1
230
230.2
230.1
230.1
230.1
230
230.1
230.2
230.1
230
230
230
230
230.1
229.9
230
230
230
229.9
229.8
230
229.9
229.9
229.9
229.9
230
229.9
230
229.9
229.9
229.9
230
229.9
230
230.2
230.2
230.2
230.3

235.2
235.1
235.1
235.1
235.1
235.1
235.1
235.1
235.2
235.1
235.1
235.1
235.1
235.1
235.1
235.2
235.2
235.1
235.1
235.1
235
235.1
235.1
235
235.2
235
235.1
235.1
235
235.1
235.2
235.1
235.1
235.1
235.1
235.1
235.1
235.1
235.2
235
235
235.1
235
234.9
235
235
235
235
235
235
235
234.9
235.1
235.1
235.1
235.1
235.2
235.2
235.3
235.4

224.5
224.4
224.5
224.5
224.6
224.4
224.4
224.4
224.5
224.4
224.4
224.4
224.3
224.4
224.4
224.3
224.4
224.4
224.3
224.3
224.3
224.3
224.3
224.3
224.3
224.2
224.3
224.2
224.2
224.2
224.2
224.2
224.2
224.1
224.1
224.1
224.1
224.1
224.1
224.1
224.1
224.1
224.1
224.1
224
224.1
224
224
224
224.1
224
224
224
224.1
224.1
224.3
224.2
224.4
224.6
224.7

209.7
209.5
209.5
209.4
209.3
209.4
209.1
209.1
209
209
208.9
208.9
208.8
208.8
208.6
208.6
208.6
208.4
208.4
208.4
208.4
208.2
208.1
208.1
207.9
208
207.9
207.9
208
207.8
207.9
207.7
207.7
207.6
207.6
207.5
207.5
207.5
207.4
207.4
207.3
207.2
207.3
207.2
207.2
207.1
207.1
207.1
207.1
207
207
206.9
207
207
207
207.1
206.9
207.2
207.3
207.1

218.1
218
218.1
218
217.9
217.9
217.9
217.8
217.7
217.8
217.7
217.8
217.5
217.5
217.6
217.5
217.4
217.4
217.3
217.3
217.3
217.1
217.2
217.3
217.1
217.1
217.2
217
217
217
216.9
217
216.9
216.7
216.9
216.9
216.8
216.7
216.8
216.7
216.7
216.6
216.7
216.6
216.6
216.5
216.4
216.4
216.5
216.5
216.5
216.5
216.6
216.7
216.8
216.7
216.7
216.9
217.1
217

353
353.2
354.4
350.7
3525
3554
350.7
351.2

354
353.7
351.9
353.1

355
351.2
355.3
351.3
352.9
3554
351.4
351.8
353.3
352.2
351.3
351.5
353.8
350.6
352.4
354.4
354.4
351.8
352.6
3525
3525
3523
356.9
353.7
352.6
355.6
3525
352.1
350.5
355.6

351
356.2
355.3
352.8
351.8

358

365
370.7
384.3
393.6
407.6
418.7
433.7

445
459.6
474.4

492
509.2
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526152
527152
528152
529152
530152
531152
532152
533152
534152
535152
536152
537152
538152
539152
540152
541152
542152
543152
544152
545152
546152
547152
548152
549152
550152
551152
552152
553152
554152
555152
556152
557152
558152
559152
560152
561152
562152
563152
564152
565152
566152
567152
568152
569152
570152
571152
572152
573152
574152
575152
576152
577152
578152
579152
580152
581152
582152
583152
584152
585152

269
271.2
273.6
275.7
277.6
279.3
280.9
281.5
281.6
281.2
280.7
280.2
279.7
279.4
279.1

279

279

279
278.8
278.9

279
279.1
279.3
279.4
279.6
279.7
279.7
280.1
280.2
280.4
280.7
280.9
281.2
281.3
281.4
281.8
281.9
282.1
282.3
282.5
282.7

283

283
283.4
283.6
283.7
283.9

284
284.3
284.5
284.6
284.7
284.9
285.1
285.3
285.2
285.6
285.7
285.9
286.1

255
256.7
258.3
259.8
261.5

263
264.3
265.2
265.8
266.2
266.5
266.6
266.8

267
267.2
267.4
267.7
267.9
268.1
268.4
268.7
268.9
269.1
269.5
269.8
269.8
270.2
270.5
270.7

271
271.3
271.5
271.7
272.1
272.3
272.5
272.8
273.1
273.3
273.5
273.9
274.1
274.1
274.5
274.8
274.9
275.1
275.3
275.6
275.7
275.9
276.2
276.5
276.8
276.9

277
277.2
277.2
277.6
277.8

230.2
230.6
230.7
230.9
231.1
231.5
231.8
232.3
2329
233.5
234.3
235
235.7
236.5
237.4
238.4
239.2
240.1
240.8
241.7
2425
243.4
244.2
244.9
245.6
246.3
247
247.7
248.4
249
249.7
250.1
250.6
251.2
251.5
252.2
252.7
253
253.4
253.8
254.3
254.7
254.9
255.3
255.7
256.2
256.5
256.9
257.1
257.4
257.8
258.1
258.4
258.9
259
259.3
259.7
260
260.1
260.6

235.6
235.7
236
236.3
236.5
237
237.5
238.2
239.1
239.9
241.1
242
243.1
2443
245.6
246.7
247.9
249
250.2
251.5
252.5
253.5
254.5
255.5
256.4
257.2
257.9
258.6
259.3
260
260.5
261
261.4
261.8
262.1
262.7
262.9
263.2
263.6
263.8
264.2
264.4
264.7
265
265.1
265.5
265.6
265.9
266.2
266.3
266.6
266.7
267
267.3
267.4
267.7
267.9
268.2
268.1
268.6

224.8
225.2
225.5
225.8
226.1
226.7
227.4
228.2
229.2
230.2
231.2
232.4
233.4
234.5
235.8
237
238.1
239.2
240.3
241.2
2422
243
243.8
244.6
245.2
246
246.6
247.1
247.6
248.1
248.7
249
249.4
249.7
250.2
250.6
250.8
251.1
251.4
251.6
251.9
252
252.3
252.5
252.9
253
253.2
253.5
253.7
254
254.2
254.4
254.6
254.7
255
255.3
255.3
255.7
255.9
256

207.2
207.3
207.2
207.4
207.4
207.4
207.4
207.6
207.7
207.8
207.8
207.9
207.9
207.8
208
208
208.1
208.2
208.2
208.3
208.4
208.5
208.7
208.7
208.9
209
209
209.3
209.4
209.6
209.8
209.9
210.2
210.6
210.8
211.2
211.4
211.7
212
212.5
212.7
213
2134
213.7
214.1
214.4
215.1
215.3
215.7
216.1
216.5
216.8
217.2
217.7
218
218.5
218.8
219.2
219.6
219.9

217.3
217.2
217.4
217.4
217.5
217.7
217.7
217.8
217.9
217.9
218.1
218.1
218
218.1
218.1
218.2
218.3
218.4
218.6
218.7
218.8
218.9
219.1
219.3
219.5
219.9
220.1
220.4
221
221.2
221.6
222
222.7
223.1
223.7
224.2
224.8
225.4
226
226.7
227.3
227.9
228.6
229.1
229.8
230.5
231
231.7
232.2
232.9
233.5
234
234.6
235
235.7
236.2
236.7
237.2
237.6
238.1

527.4
541.4
561.9
575.1
597.5
633
683.4
704.9
710.2
711.7
707.5
713.9
712.4
711.4
711.9
714
711.2
709.7
715.4
709.7
713.5
711.8
715.3
715.8
713.7
716.9
713
714.8
715.5
713.8
715.6
719.1
716.3
715.8
711.3
716.1
716.8
714.2
712.5
717.5
718.6
714
717
719.5
720.5
719.2
717.9
719.4
718
717
721.4
715.7
719.5
720.6
718.3
721.2
717.5
717.4
721.1
717.2
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586152
587152
588152
589152
590152
591152
592152
593152
594152
595152
596152
597152
598152
599152
600152
601152
602152
603152
604152
605152
606152
607152
608152
609152
610152
611152
612152
613152
614152
615152
616152
617152
618152
619152
620152
621152
622152
623152
624152
625152
626152
627152
628152
629152
630152
631152
632152
633152
634152
635152
636152
637152
638152
639152
640152
641152
642152
643152
644152
645152

286.2
286.4
286.5
286.7
287.1
287.7
288.3
288.7
289.1
289.9
290.7
291.9
293.4
295.3
297.1
299.3
301.1
302.1
303.8
306.1
309.8
313.4
317.3
3213
324.9
328.1
330.7
333
335
336.6
338.1
339.5
340.8
342
343.1
343.9
344.8
345.8
346.5
347.4
348.1
348.9
349.5
349.9
350.6
351.1
351.6
351.9
3523
352.8
353.1
3534
353.6
353.3
353.1
352.1
351.4
351
350.7
350.3

2779
278.1
278.3
278.5
278.7
279.1
279.5
279.9
280.2
280.6
281.3
282
283
284.3
285.6
286.9
288.2
289.2
290.2
291.6
293.5
295.7
298.3
300.8
303.2
305.4
307.5
309.5
311
312.7
314.2
315.6
316.9
318.1
319.3
320.5
321.5
322.6
3234
3243
325.3
326.1
326.8
327.6
328.4
329
329.7
330.4
331.1
331.6
3322
3329
333.1
333.3
3334
3334
333.1
3332
333.1
3329

260.8
261.1
261.4
261.6
261.8
262.1
262.3
262.7
262.8
263.1
263.5
263.7
264
264.3
264.7
264.9
265.2
265.6
265.9
266.2
266.5
266.8
267.3
267.6
267.9
268.4
268.8
269.2
269.8
270.4
271.1
271.9
272.6
273.5
274.3
275.2
276.1
271
278.1
279.2
280.3
281.3
282.6
283.6
284.7
285.8
287
288.1
289.2
290.4
291.4
292.4
293.5
294.6
295.5
296.5
297.3
298.2
298.9
299.6

268.8
269
269.1
269.3
269.4
269.7
269.8
270.2
270.3
270.5
270.8
271.1
271.4
271.7
272
272.2
272.5
273
273.4
273.7
274
274.3
274.7
275.1
275.5
276.1
276.5
277.2
277.8
278.5
279.3
280.2
281.1
282.1
283.1
284.3
285.5
286.7
287.9
289.4
290.7
292
293.4
294.7
296.1
297.6
299
300.3
301.8
303
304.5
305.7
307
308
309
310
310.9
311.7
312.3
313

256.3
256.5
256.7
256.9
257
257.4
257.6
257.7
258
258.4
258.8
259
259.4
259.7
260.2
260.4
260.8
261
261.3
261.4
261.6
261.8
262
262.4
262.6
263.1
263.5
264
264.6
265.2
265.9
266.7
267.4
268.3
269.4
270.3
271.4
272.5
273.7
274.7
275.9
2717.1
278.1
279.5
280.7
281.8
282.8
283.9
285.2
286.2
287.2
288.3
289.2
290
290.9
291.5
292.1
292.7
293.2
293.5

220.2
220.6
221
221.4
221.8
222.2
222.5
222.8
223.1
223.6
223.9
224.2
224.6
224.9
225.2
225.6
226
226.2
226.6
226.8
227.2
227.5
227.6
228
228.2
228.6
228.9
229.1
229.4
229.7
229.9
230.2
230.4
230.7
231
231.2
231.5
231.7
231.9
232.2
232.5
232.7
232.8
233.1
233.3
233.5
233.8
234
234.2
234.4
234.6
234.9
235.1
235.4
235.6
235.8
236
236.2
236.5
236.7

238.5
238.9
239.3
239.6
239.9
240.4
240.8
241.1
241.4
241.7
242.2
242.6
242.7
243.3
243.5
243.9
244.2
244.6
245
245.2
245.5
245.8
246.1
246.3
246.6
246.8
247.1
247.4
247.7
248
248.2
248.3
248.7
249
249.1
249.3
249.5
249.8
249.9
250.1
250.2
250.4
250.7
250.8
251
251.4
251.3
251.4
251.7
251.9
252.2
252.5
252.6
253
253.2
253.6
253.7
254
254.2
254.4

721
716.7
712.9
717.9
728.7
739.8
757.8
768.9
783.7
794.4
803.7
812.7
816.6
813.4
804.1
782.7
748.5
688.7
623.4
587.2

577
569.9
574.4

584
585.5
587.3
589.8
588.9
590.5
591.5
590.5
592.3

590
592.5
590.3
591.1
592.6
592.9
590.7

593
594.1
592.4
591.5
593.9
593.7
597.4
594.6
591.8
594.6
593.7
597.2
596.2
579.7
560.1
537.5
509.4
485.9
466.1
4423
416.6
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646152
647152
648152
649152
650152
651152
652152
653152
654152
655152
656152
657152
658152
659152
660152
661152
662152
663152
664152
665152
666152
667152
668152
669152
670152
671152
672152
673152
674152
675152
676152
677152
678152
679152
680152
681152
682152
683152
684152
685152
686152
687152
688152
689152
690152
691152
692152
693152
694152
695152
696152
697152
698152
699152
700152
701152
702152
703152
704152
705152

350.2
350
349.6
349.2
348.7
348
347.2
346
344.5
342.6
340.3
337.8
3353
332.7
330.3
328.3
326.2
3244
3225
321.2
319.6
318.1
316.7
3154
314.2
313
311.8
310.6
309.6
308.5
307.4
306.4
305.5
304.5
303.6
302.6
301.8
300.9
300.2
299.4
298.6
297.8
297.1
296.4
295.8
294.9
294.2
293.5
292.9
292.2
291.5
290.9
290.3
289.9
289.2
288.5
288
287.5
286.9
286.4

332.9
332.8
332.6
3323
331.8
331.3
330.5
329.7
328.5
327.3
325.5
323.6
321.6
319.6
317.6
316
314.2
312.7
311.1
309.7
308.3
307
305.8
304.6
303.3
302.3
301.2
300.2
299.1
298.1
297.2
296.2
295.2
294.4
293.5
292.8
291.9
291
290.3
289.5
288.8
288.1
287.2
286.8
286.2
285.4
284.7
284.2
283.5
282.8
282.2
281.6
280.9
280.4
279.9
279.2
278.9
278.2
277.8
277.1

300.4
301
301.4
302
302.4
302.9
303.2
303.5
303.7
303.9
304
304.1
304.2
304.2
304.1
304.2
304.3
304.1
304.2
304.2
304.1
304.2
304.1
304
304.1
304
304.1
303.9
303.9
304
304
303.9
303.9
303.9
303.8
303.7
303.7
303.7
303.6
303.5
303.4
303.3
303.1
303.1
302.9
302.8
302.6
302.4
302.4
302.1
301.9
301.7
301.3
301.1
300.8
300.5
300.1
299.8
299.5
299.1

313.6
313.8
314.3
314.6
314.9
315.1
315.1
315.2
315.3
315.3
315.2
315.1
315
314.9
314.7
314.6
314.5
314.3
314.3
314.2
314
314
313.8
313.8
313.7
3135
313.3
313.3
3132
3132
313.1
313.1
313.1
3129
3129
312.8
3129
312.7
312.6
312.5
312.6
3124
312.3
3122
312.1
312
311.8
311.6
311.5
3114
311.3
311.2
3109
310.7
3104
310.3
309.9
309.6
309.3
309.1

293.8
293.8
294
293.8
293.8
293.6
293.5
293
292.9
292.6
292.1
291.8
291.4
291
290.5
290.2
289.7
289.2
288.8
288.5
288.2
287.9
287.6
287.3
287
286.9
286.8
286.4
286.4
286.2
285.9
285.8
285.7
285.5
285.4
285.2
285.1
285
284.9
284.7
284.6
284.4
284.3
284.2
284
283.8
283.7
283.6
283.3
283.3
283.1
282.7
282.6
282.4
282.1
281.8
281.7
281.3
280.9
280.7

236.9
237
237.3
237.4
237.6
237.6
2379
238
238
238.1
238.1
238.4
238.3
238.1
238.2
238.1
238.2
238.1
238.2
238
238.1
238.1
238.1
238.4
238.2
238.3
238.4
238.3
238.5
238.6
238.7
238.6
238.8
238.9
238.8
238.9
239.1
239.2
239.4
239.4
239.5
239.5
239.7
239.9
239.8
240
240.1
240.3
240.3
240.6
240.6
240.7
240.8
240.9
241.1
241.2
241.4
241.4
241.6
241.7

254.7
254.9
255.1
255.4
255.4
255.7
255.7
255.8
255.9
255.9
255.8
255.9
255.9
255.9
255.9
255.8
255.8
255.8
255.7
255.8
255.8
255.8
255.8
255.9
256
256
256.1
256.4
256.4
256.5
256.5
256.8
256.9
257
257.2
257.3
257.6
257.7
257.8
258.2
258.2
258.4
258.6
258.7
259
259.3
259.4
259.6
259.8
260
260.3
260.4
260.5
260.8
261
261.2
261.5
261.5
261.6
261.9

391
372.8
347.8
327.3
309.9
290.3
272.4
258.9
2443
228.5
215.6
203.3
194.8
191.6
188.4
186.2
185.5
184.4
184.6
183.4
183.6
182.5
184.2
184.4
184.3

182
183.6
181.9

183

183
182.5
183.5
181.4
183.5
181.7
181.5
184.3
183.3
184.4
182.4
181.9

183

184
182.9
183.4

182
182.1

183
183.7
183.3
182.8
181.4
185.1
183.8
182.6
184.5
182.4
179.6
181.5
183.2
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706152
707152
708152
709152
710152
711152
712152
713152
714152
715152
716152
717152
718152
719152
720152
721152
722152
723152
724152
725152
726152
727152
728152
729152
730152
731152
732152
733152
734152
735152
736152
737152
738152
739152
740152
741152
742152
743152
744152
745152
746152
747152
748152
749152
750152
751152
752152
753152
754152
755152
756152
757152
758152
759152
760152
761152
762152
763152
764152
765152

285.9
285.3
284.8
284.4
283.9
283.4
282.9
282.4
282.1
281.5
281
280.6
280
279.8
279.3
278.8
278.3
2779
277.5
276.9
276.7
276.3
275.9
275.5
275.2
274.8
274.5
274
273.6
273.2
272.9
272.6
272.1
271.9
271.5
271.2
270.8
270.6
270.3
269.8
269.6
269.4
268.9
268.7
268.3
268.1
267.8
267.4
267.2
266.7
266.4
266.2
265.8
265.6
265.4
264.9
264.6
264.4
264.1
263.8

276.8
276.1
275.7
275.2
274.8
274.3
273.7
273.5
273
272.5
272
271.6
271.2
270.8
270.3
269.9
269.5
269.1
268.7
268.2
267.9
267.6
267.2
266.9
266.5
266
265.8
265.3
265.1
264.6
264.3
264
263.6
263.3
263
262.7
262.4
262.1
261.9
261.6
261.2
261
260.6
260.3
260
259.7
259.4
259.1
258.8
258.6
258.3
258
257.7
257.5
257.3
256.9
256.6
256.3
256.1
255.9

298.7
298.2
297.8
297.4
296.9
296.4
295.9
295.3
294.9
294.3
293.7
293.2
292.5
292
291.4
290.7
289.9
289.4
288.8
288.1
287.4
286.7
286
285.4
284.7
284.1
283.4
283
282.2
281.6
280.9
280.3
279.6
279.1
278.5
2717.8
277.1
276.5
275.9
275.2
274.8
274.2
273.6
273
272.4
271.7
271.3
270.7
270.2
269.6
269.1
268.5
267.9
267.5
267.1
266.5
266
265.6
265.1
264.5

308.8
308.5
308.1
307.7
307.3
306.9
306.7
306.2
305.5
305
304.5
303.9
303.3
302.8
302.2
301.6
300.9
300.2
299.7
299
298.4
297.6
296.9
296
295.3
294.6
293.9
293.2
292.5
291.6
290.9
290.1
289.2
288.6
287.8
287.1
286.2
285.5
284.9
284
283.4
282.7
282.1
281.2
280.6
279.8
279.1
278.5
277.7
277.2
276.5
275.7
275.1
274.5
273.9
273.4
272.8
272.2
271.6
270.9

280.4
280
279.6
279.2
278.8
278.4
278
2774
277
276.7
276.1
275.6
275.2
274.6
274.2
273.7
273.1
272.7
272.1
271.6
271.2
270.6
270
269.5
269
268.5
268
267.4
266.8
266.2
265.7
265.4
264.7
264.3
263.7
263.3
262.9
262.5
261.9
261.5
261
260.5
260
259.6
259.2
258.7
258.3
257.8
257.4
257.1
256.7
256.3
255.9
255.5
255.1
254.7
254.4
253.9
253.8
253.3

241.8
241.9
242.1
242.1
242.4
242.5
242.5
242.7
2427
242.9
243
243
243.3
243.3
243.3
243.5
243.5
243.7
243.8
243.9
244
244.1
2442
2442
244.4
244 .4
244.6
244.5
244.6
244.6
2447
244.7
244.8
244.8
244.9
244.9
245
244.9
245
245
245.1
245
245.1
245
245
245
244.9
244.9
244.9
244.9
244.8
244.9
244.9
244.8
244.9
244.7
244.8
244.7
244.5
244.5

262.1
262.3
262.5
262.6
262.8
263
263.1
263.3
263.3
263.7
263.7
263.8
263.9
264
264.3
264.3
264.5
264.5
264.7
264.7
264.8
264.8
264.8
265
265
265.2
265.2
265.1
265.3
265.3
265.2
265.3
265.2
265.2
265.3
265.2
265.1
265.2
265.2
265.1
265.2
265
265.1
264.9
264.8
264.6
264.8
264.6
264.5
264.4
264.3
264.3
264.1
264.1
264
263.8
263.7
263.5
263.4
263.2

182.2
182.6
182
183.2
183.5
182.4
183.9
182.2
184.2
184.5
182.1
183.8
184
182.5
181.9
181.9
182.6
184.2
182.2
182.1
182.2
182.9
180.7
183
185
183.1
182.9
183.4
183.9
183.3
183.4
182
181.9
182.8
183.5
182.9
181.4
181.7
181.7
183.6
181.6
180.7
183.7
181
180.4
180.6
181.5
180.6
182
181.9
183.1
181.1
182.2
182.6
180.8
181.5
182.3
182.1
180.8
180
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766152
767152
768152
769152
770152
771152
772152
773152
774152
775152
776152
777152
778152
779152
780152
781152
782152
783152
784152
785152
786152
787152
788152
789152
790152
791152
792152
793152
794152
795152
796152
797152
798152
799152
800152
801152
802152
803152
804152
805152
806152
807152
808152
809152
810152
811152
812152
813152
814152
815152
816152
817152
818152
819152
820152
821152
822152
823152
824152
825152

263.7
263.5
263.1
262.7
262.7
262.4
262.2
261.9
261.6
261.4
261.2
260.9
260.6
260.3
260.1
259.9
259.6
259.3
259.2
259
258.6
258.3
258.2
257.9
257.7
257.4
257.2
257
256.9
256.5
256.3
256.1
255.8
255.6
255.3
255
254.9
254.7
254.5
254.2
254
253.9
253.6
253.4
253.3
253.1
252.8
252.8
252.5
252.3
252.1
251.8
251.7
251.5
251.2
251
250.8
250.6
250.6
250.2

255.6
255.5
255.1
254.9
254.6
254.5
254.1
253.8
253.6
253.4
253.1
252.9
252.7
252.4
252.3
251.9
251.7
251.4
251.3
251.2
250.8
250.5
250.4
250.1
250
249.7
249.4
249.2
249
248.7
248.8
248.4
248.3
248
247.7
247.6
247.5
247.2
246.9
246.8
246.7
246.5
246.3
246
245.9
245.6
245.4
245.4
245.2
244.9
244.7
244.6
244.3
244.1
243.9
243.7
243.6
243.3
243.1
243.1

264.2
263.7
263.3
262.8
262.4
262
261.6
261.2
260.7
260.3
260
259.5
259
258.7
258.3
258
257.6
257.2
256.9
256.4
256
255.7
255.6
255
254.7
254.4
254.1
253.7
253.3
253.1
252.7
252.5
252.1
251.8
251.4
251.2
250.8
250.5
250.3
249.9
249.7
249.3
249.1
248.8
248.6
248.2
248
247.8
247.4
247.2
247
246.8
246.5
246.1
245.9
245.6
245.4
245.1
244.8
244.7

270.6
269.9
269.4
269
268.5
267.9
267.5
267
266.4
266
265.4
265
264.6
264.3
263.6
263.2
262.7
262.5
261.9
261.7
261.2
260.9
260.6
260.2
259.8
259.5
259.1
258.8
258.4
258.1
257.8
257.3
257
256.7
256.4
256.1
255.8
255.4
255.1
254.7
254.6
254.3
254
253.6
253.4
253.2
252.7
252.4
252.2
252
251.8
251.5
251
250.9
250.6
250.3
250.1
249.8
249.7
249.4

253
252.7
252.3

252
251.5
251.2
251.1
250.6
250.3
250.1
249.7
249.4
249.2
248.9
248.7
248.3
248.1
247.8
247.4
247.1
246.9
246.6
246.4
246.1
245.9
245.6
245.3
245.1
244.8
244.6
244.4
244.2
243.9
243.7
243.4
243.2

243
242.7
242.4
242.3

242
241.9
241.6
241.4
241.2

241
240.6
240.5
240.4
240.2

240
239.9
239.7
239.4
239.3
239.1
238.8
238.6
238.3
238.2

244.3
244.5
244.3
244.3
2443
244.2
244.1
244
244
243.9
243.8
243.7
243.6
243.5
243.4
243.2
243.4
243.3
243.2
243.1
242.8
242.8
242.8
242.6
242.5
242.4
242.3
2422
242.1
241.9
241.9
241.8
241.8
241.4
241.3
241.2
241.1
241
240.9
240.7
240.4
240.6
240.3
240.1
240
239.9
239.6
239.6
239.4
239.2
239.1
239
238.7
238.6
238.5
238.1
238.1
237.8
237.6
237.5

263.2
263.1
263
262.9
262.6
262.5
262.4
262.4
262.2
262
261.9
261.7
261.7
261.4
261.2
261
261
260.7
260.7
260.5
260.2
260.2
259.9
259.8
259.5
259.4
259.2
259
258.8
258.8
258.5
258.4
258.1
258
257.9
257.6
257.4
257.1
256.9
256.6
256.3
256.2
256
255.7
255.6
255.4
255.1
254.8
254.5
254.3
254
253.7
253.5
253.2
253.1
252.7
252.4
252.2
251.9
251.5

181.7
183.1
180.9
182.5
181.5
182.8
181.5
182.9
182
180.4
179.7
182.3
182.3
181
182.1
181.5
181.4
182.6
181.6
181.1
182.8
184
181.6
181
181.1
180.9
180.3
183.2
179.1
181
180.3
181.2
181.1
181.2
180.7
181.5
180.3
181.9
181
181.3
181.3
180.9
179.4
182
182.3
180
182.6
180.3
180.7
181.9
180.6
181.4
181.8
179
183.1
180.6
183.2
181.6
182.7
181.1
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826152
827152
828152
829152
830152
831152
832152
833152
834152
835152
836152
837152
838152
839152
840152
841152
842152
843152
844152
845152
846152
847152
848152
849152
850152
851152
852152
853152
854152
855152
856152
857152
858152
859152
860152
861152
862152
863152
864152
865152
866152
867152
868152
869152
870152
871152
872152
873152
874152
875152
876152
877152
878152
879152
880152
881152
882152
883152
884152
885152

250.1
249.9
249.7
249.4
249.2
249.1
248.9
248.7
248.6
248.4
248.2
248
247.8
248.4
249.3
250.8
252.9
255.6
258.9
262.1
265.7
269.3
273.2
277.5
281.5
285.3
288.8
292.3
295.4
298.1
300.5
302.7
304.2
304.4
303.9
303.2
302.3
301.7
301
300.7
300.5
300.3
300.2
300.3
300.3
300.4
300.3
300.7
300.7
301
301.4
301.5
301.6
301.9
302.2
302.4
302.7
302.9
303.3
303.6

242.8
242.7
242.4
242.3
242
241.9
241.8
241.4
241.3
241.2
240.9
240.8
240.6
240.8
241.2
242
243.2
2447
246.5
248.6
250.8
253.2
256
258.9
261.7
264.7
267.5
270.1
2727
275
271.3
279.2
280.9
281.9
282.4
282.8
282.8
283
283.3
283.4
283.8
284
284.4
284.6
285.1
285.3
285.8
286.1
286.5
286.8
287.1
287.5
287.8
288.2
288.5
288.8
289.3
289.7
290
290.2

2443
2442
243.9
243.6
243.4
243.2
243
2427
242.4
242.3
242
241.9
241.6
241.3
241.2
240.9
240.8
240.7
240.6
240.2
240.3
240
239.9
239.9
239.7
239.5
239.5
239.4
239.3
239.2
239.2
239.1
239.3
239.7
239.9
240.5
241
241.7
242.4
243.2
2442
245.2
246.3
247.4
248.5
249.7
250.8
251.9
253.1
254.2
255.2
256.4
257.4
258.3
259.2
260.3
261.1
261.9
262.7
263.4

249.1
248.9
248.6
248.5
248.2
247.9
247.8
247.6
247.2
247
246.7
246.7
246.3
246.2
245.9
245.7
245.6
245.3
245.3
245
245
244.7
244.6
244.5
244.1
244.1
244
244.1
243.8
243.8
243.7
243.7
243.9
244.1
244.5
245.1
245.9
246.6
247.8
249
250.4
251.8
253.2
254.6
256.3
257.9
259.5
261
262.6
264.2
265.5
266.8
268.2
269.4
270.7
271.6
272.7
273.6
274.4
275.3

238.1
237.8
237.7
237.5
237.2
236.9
236.9
236.6
236.5
236.4
236.2
236.1
235.9
235.6
235.5
235.1
235.1
234.9
234.8
234.6
234.6
234.5
234.3
234.3
234.1
234.2
234.1
234.1
234.2
234.2
234.4
234.6
234.9
235.4
236
236.9
237.7
238.7
239.9
241
242.3
243.8
245
246.5
2479
249.2
250.5
251.9
253.2
254.6
255.7
256.7
257.6
258.6
259.5
260.4
261.1
261.8
262.5
263

237.4
237.1
237
236.8
236.6
236.3
236.2
235.9
235.6
235.6
235.3
235.2
235
234.7
234.5
234.3
234.1
234
234
233.7
233.6
233.5
233.4
233.2
233.2
233
233
233
232.8
232.8
232.6
232.5
232.4
232.3
232
231.9
231.6
231.5
231.2
231
230.8
230.5
230.4
230.1
229.8
229.6
229.3
229.1
228.8
228.7
228.3
228.1
227.8
227.7
227.6
227.4
227.2
227.1
226.9
226.8

251.2
251
250.9
250.4
250.1
249.9
249.6
249.4
249
248.9
248.4
248.1
247.9
247.8
247.5
247.1
247
246.8
246.5
246.3
246
245.8
245.7
245.5
245.5
245.2
245
244.9
244.7
244.5
244.2
243.9
243.5
243.1
242.8
242.4
241.8
241.4
240.7
240.3
239.8
239.3
238.8
238.3
237.9
237.6
237
236.7
236.3
235.9
235.5
235.4
235
234.7
234.6
234.4
234.3
234.2
234.1
234.3

181.9
182.4
180.6
180.9
182.9
180.7
180.7
179.9
180.4
182.3
182.1
181.5
187.2
192.8
200.4
208.7
220.4
234.6
244.9
259
274.1
291.6
308.9
329.4
352.6
375.8
394.8
420.1
443.7
470.2
497.6
568.3
590.6
600
601.2
598.4
599.7
599.4
597
598.3
594.4
589.8
597.4
591.4
598.5
597.6
587.6
599.1
600.1
592.8
596.8
594
593.4
599.5
592
593.7
594.7
597.2
599.2
596.4
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886152
887152
888152
889152
890152
891152
892152
893152
894152
895152
896152
897152
898152
899152
900152
901152
902152
903152
904152
905152
906152
907152
908152
909152
910152
911152
912152
913152
914152
915152
916152
917152
918152
919152
920152
921152
922152
923152
924152
925152
926152
927152
928152
929152
930152
931152
932152
933152
934152
935152
936152
937152
938152
939152
940152
941152
942152
943152
944152
945152

303.9
304.1
304.4
304.6
304.8
305
305.3
305.5
305.7
305.8
306.1
306.4
306.6
306.9
307.3
307.4
307.8
308
308.2
308.4
308.5
308.8
309.1
309.3
309.6
309.9
309.9
310
310.1
310.1
310.3
310.6
310.8
310.9
310.9
310.9
310.5
310.1
309.5
309
308.4
307.4
306.6
305.5
304.1
302.7
301
299.3
297.6
295.9
294.6
293.4
292.2
291.4
290.4
289.4
288.7
288
287.2
286.5

290.6
290.9
291.2
291.5
291.8
292.2
292.5
292.7
293
293.3
293.5
293.9
294
294.4
294.7
294.9
295.3
295.5
295.6
296
296.2
296.5
296.7
296.9
297.3
297.6
297.7
297.9
298
298.2
298.4
298.6
298.8
298.9
299
299.1
298.7
298.5
298.3
298
297.5
297
296.3
295.6
294.6
293.6
292.4
291.1
289.9
288.7
287.6
286.5
285.7
284.8
284
283.3
282.5
281.8
281.3
280.6

264.1
264.8
265.4
266.2
266.7
267.3
267.9
268.3
269
269.3
269.8
270.2
270.7
271.2
271.6
272
272.4
272.9
273.3
273.6
273.9
274.4
274.8
275.1
275.4
275.8
276.2
276.4
276.9
2717.1
277.3
277.7
277.8
278.1
278.4
278.6
278.9
278.9
279.2
279.3
279.4
279.7
279.8
279.8
279.9
280
280.1
280.1
280.1
280.2
280.2
280.3
280.1
280.3
280.3
280.4
280.3
280.2
280.3
280.1

275.9
276.5
2717.2
277.8
278.2
278.8
279.1
279.7
280
280.4
280.8
281.1
281.6
281.9
282.1
282.3
282.6
283
283.1
283.3
283.7
283.9
284.2
284.5
284.7
285
285.3
285.4
285.6
285.8
285.9
286
286.1
286.3
286.4
286.7
286.6
286.5
286.8
286.7
286.8
286.9
286.8
286.7
286.9
286.9
286.8
286.9
286.9
286.9
286.9
286.8
286.7
286.8
286.8
286.8
286.7
286.8
286.7
286.6

263.5
264
264.5
264.9
265.3
265.8
266
266.3
266.7
266.9
267.4
267.6
267.8
268.1
268.3
268.6
268.8
268.9
269.3
269.5
269.7
269.9
270.2
270.4
270.7
270.9
271.1
271.4
271.3
271.5
271.6
271.7
271.8
271.9
272
272
271.9
271.9
271.9
271.8
271.6
271.6
271.6
271.3
271.3
271.1
271
271
270.8
270.9
270.7
270.5
270.4
270.3
270.2
270.1
270.1
269.8
269.8
269.6

226.7
226.7
226.5
226.6
226.6
226.6
226.6
226.8
226.8
226.9
227.1
227.2
227.2
227.4
227.7
227.8
228.2
228.4
228.7
228.9
229.1
229.4
229.8
230.1
230.3
230.7
230.9
231.3
231.6
231.9
232.2
2325
232.8
233.1
233.4
233.6
2339
234.1
234.3
234.6
234.7
234.9
235.2
235.2
235.4
235.5
235.6
235.7
236
236
236.1
236.2
236.4
236.4
236.6
236.5
236.7
236.7
236.9
237

234.3
234.5
234.5
234.8
235.1
235.4
235.7
236.1
236.7
237
237.5
238
238.6
239.2
239.7
240.4
240.9
241.6
242.3
242.9
243.5
244.1
244.7
245.4
246
246.5
247.2
247.7
248.3
248.8
249.3
249.7
250.1
250.6
250.9
251.3
251.5
251.8
252.1
252.3
252.4
252.9
252.9
253
253.3
253.3
253.5
253.4
253.6
253.7
253.8
253.9
253.8
254
254
254.1
254.1
254.2
254.2
254.3

594
603.5
593.6
598.5
600.7
594.7
600.2
599.1
601.1
595.6

598
599.9
596.3
597.6
596.8
595.3
593.9
599.6
596.6
593.8
595.1
596.8
597.2
598.9
596.8
598.5
595.4
586.1
549.2
526.2
512.6
498.2
486.9

475

465
454 4
435.7
425.7
409.1
398.3
385.3
375.9
364.4

355
342.6
3359
334.3
336.2
333.8
328.6
329.7
324.1
324.1

321
3222
318.8

320
320.1
318.7
320.8
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946152
947152
948152
949152
950152
951152
952152
953152
954152
955152
956152
957152
958152
959152
960152
961152
962152
963152
964152
965152
966152
967152
968152
969152
970152
971152
972152
973152
974152
975152
976152
977152
978152
979152
980152
981152
982152
983152
984152
985152
986152
987152
988152
989152
990152
991152
992152
993152
994152
995152
996152
997152
998152
999152
1000152
1001152
1002152
1003152
1004152
1005152

286
285.4
284.7
284.1
283.6
283.2
282.7
282.3
281.8
281.2
280.7
280.3

280
279.6
279.3
278.8
278.3

278
277.6
277.2

277
276.7
276.2

276
275.7
275.4
275.2
274.9
274.7
274.4
274.3
273.9
273.7
273.5
273.2
272.9
272.6
272.5
272.1
271.9
271.6
271.5
271.3
271.1

271
270.6
270.4
270.4
270.1
269.9
269.8
269.7
269.4
269.3

269
268.8
268.7
268.4
268.4
268.3

280.1
279.4
278.8
278.2
277.8
2717.2
276.6
276.3
275.8
275.3
274.9
274.3
274
273.6
273.2
272.8
272.4
271.9
271.6
271.3
271
270.7
270.2
270.1
269.7
269.4
269.2
268.7
268.6
268.2
268
267.8
267.4
267.1
266.9
266.6
266.5
266.2
266
265.7
265.4
265.3
265
264.8
264.7
264.3
264.1
264.1
263.7
263.6
263.4
263.2
263
262.8
262.6
262.6
262.2
261.9
262
261.7

280
280
279.8
279.8
279.7
279.6
279.4
279.2
278.9
278.6
278.4
278.1
2779
277.6
271.3
276.8
276.5
276.2
275.8
275.3
274.9
274.5
274.1
273.7
273.2
272.6
272.3
271.7
271.4
271
270.5
270.1
269.7
269.2
268.8
268.3
267.9
267.5
267
266.5
266.1
265.7
265.3
265
264.4
264.2
263.8
263.4
263.1
262.7
262.4
262
261.6
261.3
261.1
260.8
260.4
260.1
259.7
259.3

286.5
286.4
286.4
286.2
286.1
285.9
285.8
285.6
285.3
284.9
284.9
284.6
284.3
283.9
283.6
283.2
282.7
282.4
281.9
281.4
280.9
280.5
279.8
279.3
278.8
278.3
277.8
2717.1
276.6
276.1
275.7
275.2
274.5
274
273.4
272.9
272.4
271.8
271.3
270.9
270.3
269.8
269.4
268.9
268.6
268.1
267.7
267.2
266.8
266.5
266
265.7
265.2
264.9
264.6
264.2
264
263.7
263.3
262.9

269.4
269.3
269.3
269.1
268.8
268.7
268.4
268.3
268.1
267.9
267.6
267.4
267
266.8
266.3
266.1
265.8
265.4
265.1
264.6
264.2
263.9
263.5
263.1
262.6
262.2
261.6
261.3
261
260.5
260.1
259.6
259.2
258.8
258.5
258
257.7
257.3
256.9
256.6
256.3
255.8
255.5
255.2
254.9
254.6
254.2
253.8
253.7
253.4
253.1
252.9
252.6
252.3
252
251.9
251.7
251.4
251.2
250.9

237
237.1
237.2
237.3
237.4
237.4
237.6
237.6
237.7
237.7
237.9
237.9

238
238.1
238.2
238.3
238.2
238.4
238.4
238.5
238.6
238.5
238.6
238.7
238.8
238.9
238.8

239

239
238.9
238.9

239
239.1

239
239.2
239.2
239.2
239.3
239.2
239.2
239.2
239.3
239.2
239.3
239.3
239.3
239.2
239.3
239.3
239.2
239.2
239.3
239.1
239.2
239.3
239.3
239.3
239.1
239.2
239.2

254.5
254.4
254.6
254.7
254.6
254.7
254.8
254.8
254.9
255.1
255.1
255.1
255.2
255.1
255.2
255.3
255.3
255.4
255.4
255.3
255.2
255.4
255.3
255.5
255.4
255.6
255.5
255.7
255.6
255.5
255.6
255.5
255.6
255.7
255.5
255.5
255.5
255.5
255.5
255.5
255.5
255.5
255.3
255.2
255.4
255.4
255.1
255.1
255.1
254.9
255.1
255
254.8
254.8
254.6
254.5
254.5
254.6
254.3
254.3

319
319.4
320.3
320.4
321.4
321.8

319
3195
318.9
320.7
320.1
321.2
321.7
3195
321.7

318
318.3
319.6
319.9
320.3
317.9
320.3
3223
317.5
316.3
317.8
318.8
317.3
317.8
320.1
318.9
317.6
319.1
318.4
318.6
321.8
317.1
317.9

321
317.4
321.1
3215
319.9

317
318.1
318.1
319.2
319.9

318
317.8
316.9
322.8
319.4
3215
317.2
317.1
318.3
320.3
317.6
318.5
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1006152
1007152
1008152
1009152
1010152
1011152
1012152
1013152
1014152
1015152
1016152
1017152
1018152
1019152
1020152
1021152
1022152
1023152
1024152
1025152
1026152
1027152
1028152
1029152
1030152
1031152
1032152
1033152
1034152
1035152
1036152
1037152
1038152
1039152
1040152
1041152
1042152
1043152
1044152
1045152
1046152
1047152
1048152
1049152
1050152
1051152
1052152
1053152
1054152
1055152
1056152
1057152
1058152
1059152
1060152
1061152
1062152
1063152
1064152
1065152

268
267.8
267.7
267.6
267.4
267.2

267
266.9
266.8
266.7
266.5
266.4
266.3
266.1
265.9
265.8
265.6
265.6
265.3
265.2
265.1

265
264.8
264.8
264.6
264.6
264.4
264.1
264.2
264.2

264
263.9
263.7
263.7
263.5
263.2
263.3
263.1
263.1
262.8
262.8
262.6
262.5
262.4
262.3
262.3
262.1
262.1

262

262
261.8
261.7
261.7
261.6
261.5
261.3
261.3
261.3
261.4
261.7

261.6
261.2
261.3
261.2
261
260.7
260.5
260.4
260.3
260.1
259.9
259.9
259.7
259.6
259.4
259.3
259
259.1
258.8
258.7
258.4
258.4
258.3
258.2
258.2
258
257.9
257.7
257.6
257.6
257.3
257.3
257.1
256.9
256.8
256.7
256.8
256.6
256.5
256.4
256.2
256.2
256
255.9
255.8
255.7
255.6
255.6
255.5
255.4
255.2
255.1
255
254.9
254.8
254.7
254.6
254.6
254.7
254.8

259.1
258.9
258.5
258.4
258
257.8
257.4
257.3
256.9
256.7
256.5
256.1
255.9
255.8
255.6
255.3
255.1
254.8
254.7
254.4
254.1
254
253.9
253.6
253.3
253.3
252.9
252.7
252.7
252.4
252.2
252
251.9
251.8
251.5
251.4
251.2
251
250.9
250.7
250.6
250.3
250.2
250
249.8
249.7
249.6
249.5
249.3
249.1
249
248.9
248.8
248.5
248.5
248.4
248.1
248
247.8
247.8

262.6
262.4
262
261.8
261.4
261.2
261
260.8
260.4
260.3
260
259.7
259.5
259.2
259.1
258.8
258.7
258.4
258.2
258
257.9
257.8
257.5
257.3
257.1
256.9
256.8
256.6
256.4
256.2
256.1
256
255.7
255.6
255.5
255.4
255.2
255
254.8
254.8
254.6
254.4
254.3
254.2
254
253.8
253.8
253.7
253.4
253.3
253.2
253.1
253
252.9
252.7
252.6
252.5
252.2
252.2
252

250.7
250.5
250.3
250.1
249.9
249.7
249.6
249.2
249
248.9
248.6
248.4
248.3
248.2
248
247.8
247.6
247.5
247.2
247
247
246.8
246.7
246.5
246.4
246.2
246.1
245.9
245.8
245.8
245.6
245.5
245.2
245.2
245
244.9
244.7
244.7
244.6
244.4
244.3
244.2
244.1
243.9
243.8
243.6
243.6
243.4
243.3
243.2
243.2
243
242.9
242.8
2427
2427
242.4
242.4
242.3
242.2

239.1
239.1
238.9
238.9
238.9
238.8
238.8
238.7
238.6
238.4
238.4
238.2
238.3
238.2
238
237.8
237.7
237.8
237.4
237.4
237.3
237.1
237.1
236.9
236.7
236.6
236.5
236.2
236.1
236.1
235.9
235.9
235.8
235.5
235.3
235.2
235.1
235
234.8
234.6
234.5
234.2
234.1
234
233.8
233.6
233.5
233.3
233.3
233.1
232.8
232.7
232.6
232.3
232.3
232.2
231.9
231.8
231.6
231.5

254.1
254
253.8
253.8
253.6
253.4
253.3
253
252.9
252.7
252.4
252.3
252.2
251.9
251.8
251.7
251.3
251
251
250.7
250.5
250.1
250
249.7
249.6
249.3
249.1
248.9
248.6
248.3
248.2
248
247.8
247.5
2473
247.1
246.9
246.5
246.4
246.2
245.9
245.7
245.4
245.2
244.9
244.6
244 .4
244 .4
244.1
244
243.7
243.6
243.3
243.1
243
2427
242.6
242.3
242.2
242

319.1
318.7
316.8
318
319.5
317.6
317
319.8
315.5
317.9
317.9
318.4
315.5
318.7
318.3
316.5
319.9
317.1
318.5
317
320.1
318.9
318.1
318.7
319.3
316.1
317.3
316.6
319.5
314.5
316.3
318.9
318.8
319.3
320.5
316.4
317.2
320.5
319.7
316.2
317.6
316.8
316.8
318.1
318.5
319
318.9
317.1
316.1
317.1
316.2
315.9
316.1
314.7
317.5
321
318.9
316.5
317.9
316.4
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1066152
1067152
1068152
1069152
1070152
1071152
1072152
1073152
1074152
1075152
1076152
1077152
1078152
1079152
1080152
1081152
1082152
1083152
1084152
1085152
1086152
1087152
1088152
1089152
1090152
1091152
1092152
1093152
1094152
1095152
1096152
1097152
1098152
1099152
1100152
1101152
1102152
1103152
1104152
1105152
1106152
1107152
1108152
1109152
1110152
1111152
1112152
1113152
1114152
1115152
1116152
1117152
1118152
1119152
1120152
1121152
1122152
1123152
1124152
1125152

261.9
262.6
263.6
264.7
266
267.2
268.3
269.5
270.8
272.1
273.2
274.3
275.6
276.9
278.2
279.4
280.6
281.4
282.2
282.6
283.1
283.5
283.5
283.7
284
284.1
284.2
284.5
284.7
284.8
285.2
285.5
285.6
285.8
286.2
286.4
286.6
286.7
287
287.2
287.3
287.6
287.9
288
288.2
288.4
288.5
288.8
289
289.2
289.3
289.5
289.6
289.9
290
290.2
290.4
290.5
290.7
290.7

255
255.3
255.9
256.6
257.6
258.3
259.1
260.1
261
261.9
262.8
263.7
264.8
265.6
266.5
267.4
268.3
269
269.8
270.3
270.8
271.2
271.5
271.6
272
272.5
272.8
273.1
273.4
273.7
274
274.3
274.5
274.8
275.1
275.4
275.6
275.9
276.1
276.4
276.6
276.8
277.1
277.4
277.6
277.8
278
278.2
278.5
278.7
278.9
279.1
279.2
279.5
279.6
279.8
280
280.2
280.4
280.6

247.7
247.6
247.4
247.4
247.2
247.2
247.1
247
247
246.9
246.6
246.8
246.7
246.8
246.6
246.7
246.6
246.7
246.7
247
247.2
247.3
247.5
247.8
248.1
248.2
248.6
249.1
249.4
249.9
250.3
250.8
251.2
251.6
252.1
252.5
253
253.5
253.9
254.4
254.9
255.4
255.7
256.2
256.6
257
257.4
257.9
258.1
258.6
258.9
259.2
259.6
259.9
260.3
260.6
260.7
261.1
261.5
261.7

252
251.8
251.7
251.6
251.6
251.5
251.5
251.3
251.3
251.3
251.2
251.2
251.3
251.1
251.2
251.2
251.2
251.3
251.6
251.7

252
252.1
252.4
252.9
253.3
253.4
254.2
254.6
255.1
255.9
256.4
256.9
257.6

258
258.8
259.5

260
260.6
261.2
261.8
262.4
262.8
263.4
263.9
264.4
264.7
265.1
265.7

266
266.6
266.9
267.2
267.5
267.8
268.1
268.4
268.7

269
269.3
269.5

242.1
241.9
241.8
241.8
241.8
241.7
241.6
241.6
241.7
241.6
241.6
241.7
241.5
241.7
241.9
241.9
242.1
2422
2425
242.8
242.9
243.3
243.7
244
244.5
244.9
245.4
245.8
246.3
246.8
247.4
247.8
248.3
248.9
249.3
250
250.5
251
251.5
251.8
252.4
252.9
253.2
253.5
254
254.3
254.7
255.1
255.4
255.6
256
256.1
256.5
256.8
257
257.2
257.4
257.7
257.8
258

231.3
231.2
231.1
230.9
230.8
230.7
230.6
230.5
230.4
230.3
230.3
230.3
230.1
230
230
230
229.9
229.8
229.8
229.8
229.5
229.5
229.4
229.4
229.3
229.1
229.1
229.1
229
228.8
228.7
228.6
228.4
228.4
228.5
228.1
228.1
228
227.9
227.8
227.9
227.7
227.7
227.5
227.4
227.4
227.4
227.4
227.2
227.3
227.2
227.1
227.2
227.2
227.2
227.2
227.2
227.2
227.2
227.3

241.9
241.7
241.5
241.3
241.2
241.1
241
240.9
240.9
240.7
240.7
240.6
240.6
240.4
240.4
240.3
240.2
240.1
240
239.8
239.7
239.6
239.5
239.3
239.3
239.1
239
238.8
238.7
238.5
238.4
238.3
238.1
237.9
237.7
237.7
237.4
237.4
237.4
237.1
237
237
236.9
236.8
236.8
236.8
236.8
236.8
236.9
237
236.9
236.9
237.1
237.1
237.2
237.3
237.5
237.7
237.8
237.8

318.6
327.2
334.1
345.9
354.6
368.5
377.4
383.8
394.7
406.9
417.2
429.9
447.2
455.5
470.8
486.6
496.1
499.5
507.2
510.4
510.3
515
510.8
513.1
514.4
515
513.3
515.9
515.3
517.4
514.6
516.1
517.8
516.3
513.8
517.8
513.1
516.4
515.2
514.8
515.6
516.4
516.4
512.9
518
517.6
517.4
514.4
518
517.8
517.7
518.2
518.2
520
518.7
519.2
518.6
517.8
515.9
516.7
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1126152
1127152
1128152
1129152
1130152
1131152
1132152
1133152
1134152
1135152
1136152
1137152
1138152
1139152
1140152
1141152
1142152
1143152
1144152
1145152
1146152
1147152
1148152
1149152
1150152
1151152
1152152
1153152
1154152
1155152
1156152
1157152
1158152
1159152
1160152
1161152
1162152
1163152
1164152
1165152
1166152
1167152
1168152
1169152
1170152
1171152
1172152
1173152
1174152
1175152
1176152
1177152
1178152
1179152
1180152
1181152
1182152
1183152
1184152
1185152

291
291.1
291.2
291.3
291.6
291.6
291.7
291.8

292
292.1
292.2
292.4
292.6
292.7
292.8
292.9
293.1
293.1
293.2
293.3
293.5
293.5
293.6
293.7
293.8
293.9

294
294.2
294.1
294.2
294.4
294.5
294.6
294.7
294.7
294.8
295.1
295.1
295.2
295.2
295.2
295.4
295.4
295.5
295.6
295.7
295.7
295.7
295.8
295.8
295.9
296.1
296.1
296.3
296.3
296.5
296.4
296.8
296.6
296.6

280.8
280.9
281.1
281.2
281.3
281.4
281.8
281.9
281.9
282
282.4
282.4
282.6
282.6
282.9
282.9
283
283.1
283.3
283.3
283.5
283.6
283.7
283.9
284
284.1
284.2
284.3
284.4
284.5
284.6
284.7
284.8
285
284.9
285
285.3
285.3
285.5
285.5
285.6
285.7
285.8
286
285.9
285.9
286
286.2
286.3
286.3
286.4
286.5
286.5
286.6
286.7
286.8
286.8
287
287.1
287.1

262
262.2
262.5
262.8

263
263.3
263.5
263.8

264
264.3
264.5
264.7
264.9
265.1
265.4
265.6
265.9
266.1
266.2
266.5
266.6
266.8

267
267.2
267.3
267.6
267.7
267.9

268
268.2
268.4
268.5
268.6
268.8
269.1
269.1
269.3
269.5
269.5
269.8
269.8
269.9
270.2
270.1
270.3
270.4
270.6
270.7
270.8
270.9
271.1
271.1
271.3
271.5
271.5
271.5
271.7
271.8
271.9
272.1

269.6
270
270.2
270.4
270.6
270.7
271
271.2
271.3
271.6
271.7
271.9
272
272.3
272.4
272.6
272.8
273
273.1
273.3
273.4
273.5
273.7
273.9
273.9
274.1
274.3
274.3
274.5
274.7
274.7
274.9
275
275.1
275.3
275.4
275.6
275.6
275.8
275.8
275.9
276
276.1
276.3
276.4
276.4
276.5
276.6
276.8
271
276.9
271
2717.2
2717.2
277.4
271.5
277.4
277.4
277.6
277.8

258.2
258.4
258.7
258.8
259.1
259.1
259.3
259.6
259.6
259.9
260
260.1
260.3
260.5
260.4
260.7
260.7
260.8
261.1
261.2
261.4
261.4
261.6
261.7
261.7
262
262
262.2
262.3
262.6
262.6
262.5
262.7
262.8
263
263.1
263.2
263.2
263.3
263.4
263.7
263.7
263.8
263.9
264.1
264.2
264.3
264.4
264.5
264.5
264.6
264.6
264.8
264.8
265
265.1
265.1
265.3
265.4
265.4

2274
227.3
227.6
227.7
227.6
227.6
227.8
228
228
228.1
228.2
228.4
228.4
228.6
228.9
228.9
229
229.2
229.3
229.4
229.8
229.8
230
230.3
230.3
230.4
230.5
230.8
230.8
231.2
231.3
231.4
231.6
231.7
231.8
232.1
232.2
232.4
232.6
232.7
232.8
2329
233.2
233.3
233.6
233.6
233.8
233.9
234
234.2
234.3
234.5
234.6
234.7
234.9
235
235.2
235.3
235.4
235.6

238.3
238.4
238.6
238.9
238.9
239.3
239.5
239.8
240.1
240.4
240.6
240.9
241.1
241.5
241.7
241.9
242.2
242.5
242.9
243.1
243.3
243.5
243.9
2442
244 .4
244.7
244.9
245.1
245.4
245.6
245.8
246.1
246.2
246.4
246.7
246.7
247.1
2473
247.4
247.6
247.7
248
248.2
248.4
248.4
248.8
248.9
249
249.1
249.4
249.6
249.6
249.8
250.1
250
250.2
250.3
250.4
250.5
250.6

518.7
517.5
519.3
521
516.1
518.4
520.6
520.1
521.9
518.1
519.6
516.6
518.7
519.5
516.8
518.4
520.8
521.1
518.7
520.2
523
521.2
521.3
521.6
520
520.1
519.7
522.5
521.1
522.9
520.9
522.1
521.3
521.5
520.9
518.6
519.9
521.6
521.6
521.1
518.3
521.7
521.7
521.9
521.3
524.1
519.9
523.6
521.2
523.1
521
522.4
520.1
521.5
522.2
523.2
522.4
521.6
519.4
523.8
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1186152
1187152
1188152
1189152
1190152
1191152
1192152
1193152
1194152
1195152
1196152
1197152
1198152
1199152
1200152
1201152
1202152
1203152
1204152
1205152
1206152
1207152
1208152
1209152
1210152
1211152
1212152
1213152
1214152
1215152
1216152
1217152
1218152
1219152
1220152
1221152
1222152
1223152
1224152
1225152
1226152
1227152
1228152
1229152
1230152
1231152
1232152
1233152
1234152
1235152
1236152
1237152
1238152
1239152
1240152
1241152
1242152
1243152
1244152
1245152

296.8
296.8
296.9
297.5
298.2
298.9
299.8
300.1
300.1
299.8
298.4
296.6
294.8
293
292.2
292.5
293.6
296
299.8
304.4
310
315.8
321.1
325.9
329.8
333.1
336.1
338.6
340.9
343.1
344.7
346.5
348
349.3
3504
351.8
352.6
353.5
354.4
3554
356.3
357.1
357.7
3584
359
359.6
360.2
360.7
361.2
361.7
362.2
362.9
363.2
363.4
363.5
362.9
361.2
357.8
353.1
347.3

287.2
287.3
287.3
287.6
288.1
288.5
288.8
289.3
289.6
289.7
289.3
288.6
287.7
287
286.5
286.6
287.5
289
291.5
294.9
299
303.3
307.6
311.6
315
318.2
321.2
323.8
326.5
328.8
330.7
332.7
334.7
336.4
337.9
339.5
340.8
342.3
343.5
344.7
345.9
346.9
347.9
348.8
349.7
350.6
351.6
3522
353
353.7
354.4
355.1
355.8
356.1
356.4
356.4
3554
353.2
350.1
346.1

272.2
272.4
272.4
272.5
272.5
2727
272.9
273
273.1
273.4
273.6
273.8
274
274.4
274.6
274.8
275
275.1
275.4
275.7
276.1
276.5
2717.2
278
279
279.9
281.2
282.6
284
285.7
287.3
289
290.9
292.8
294.8
296.7
298.6
300.4
302.4
304.2
306
307.7
309.6
311.1
312.7
314.3
315.8
317.2
318.6
320
321.3
3225
323.7
324.8
3259
326.9
327.9
328.7
329.3
329.9

277.9
278
278
278

278.2

278.4

278.7

278.8

278.9

279.3

279.7

279.9

280.4

280.7

281.1

281.5

281.6

281.9

282.1

282.6

283.1

283.9
285

286.3

287.7

289.6

291.3

293.6

295.9

298.4
301

303.7

306.4
309

311.6
314

316.6
319

321.2

323.4

325.5

327.5

329.4

331.1

332.6

334.2

335.5

336.9

338.1

339.2

340.4

341.3

342.2
343

343.7

344.4

344.9

345.4

345.6

345.7

265.7
265.7
265.7
265.7
266
266.1
266.4
266.5
266.8
267.2
267.8
268.3
268.9
269.5
269.9
270.4
270.7
271.1
271.7
272.4
273
273.9
275
276.3
278
279.6
281.6
283.8
286
288.2
290.8
293.1
295.6
298
300.4
302.5
304.9
306.9
309
310.8
3125
3143
315.7
317.1
318.6
319.9
321.1
322.2
3233
324.4
325.3
326.2
327.1
327.8
328.5
329.1
329.4
329.7
329.8
329.7

235.7
235.8
235.9
236.1
236.3
236.4
236.5
236.6
236.8
237.2
237.2
237.5
237.8
238
238.2
238.5
238.7
239
239.3
239.7
239.9
240.2
240.7
241
241.4
241.7
242.3
242.6
243
243.4
243.9
2443
245
245.4
245.9
246.7
247
247.8
248.4
249.1
249.6
250.5
251.4
252.2
252.9
253.8
254.7
255.6
256.5
257.5
258.5
259.6
260.5
261.5
262.4
263.5
264.3
265.2
266.1
267

251
251
251.1
251.2
251.4
251.5
251.7
252
252.1
252.4
252.7
253
253.2
253.6
253.8
254.3
254.7
255
255.6
256
256.6
257.1
257.6
258
258.7
259.3
260
260.6
261.2
261.9
262.7
263.5
264.4
265.3
266.1
267.2
268.2
269.5
270.7
271.9
273.2
274.5
276
277.4
279
280.5
282.1
283.5
285.1
286.6
288
289.6
291.1
292.5
293.8
295.2
296.3
297.5
298.5
299.3

520.7
525.4
533.3
556
580.4
611.5
642.4
673.5
719.7
793.6
846.7
905
940.1
977.4
1011
1035.4
1046.9
1071.9
1087.9
1102.6
1118.1
1140.4
1142.4
1156.1
1159.1
1168.3
1156.9
1160.5
1160.4
1164.2
1166.8
1169.4
1162.7
1166.1
1165.5
1168.5
1167.9
1166.8
1161.8
1167.3
1166.7
1169.1
1170.5
1172.5
1168.8
1170.2
1172.5
1169.4
1175.4
1170.2
1171.9
1172.8
1150.3
1131.8
1095.2
1067.7
1041.2
1017.5
975.5
936.7
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1246152
1247152
1248152
1249152
1250152
1251152
1252152
1253152
1254152
1255152
1256152
1257152
1258152
1259152
1260152
1261152
1262152
1263152
1264152
1265152
1266152
1267152
1268152
1269152
1270152
1271152
1272152
1273152
1274152
1275152
1276152
1277152
1278152
1279152
1280152
1281152
1282152
1283152
1284152
1285152
1286152
1287152
1288152
1289152
1290152
1291152
1292152
1293152
1294152
1295152
1296152
1297152
1298152
1299152
1300152
1301152
1302152
1303152
1304152
1305152

340.8
334.3
328.4
3242
321.5
320.4
320.6
321.3
3224
323.8
325.3
326.1
327.3
328.8
330.7
332.6
334.6
336.3
338.2
339.8
341.2
3424
343.6
344.5
3454
346.1
346.8
3474
348
348.4
348.8
349.2
349.6
349.8
350.2
350.4
350.7
350.8
351
351.2
351.3
351.3
351.3
351.3
3514
351.3
3514
3514
3514
3514
3514
3514
3514
3514
3514
3514
351.5
3514
3514
351.3

341.9
337.6
333.5
330.2
327.7
326
325.1
324.6
324.6
324.8
324.9
325
325.1
325.4
326.1
326.8
327.7
328.5
329.4
330.2
330.9
331.5
332.1
332.5
333
333.2
333.7
334
334.3
334.7
334.9
334.9
335.3
335.3
335.6
335.7
335.7
336
336.1
336.2
336.3
336.4
336.4
336.4
336.5
336.4
336.3
336.5
336.5
336.6
336.6
336.6
336.5
336.6
336.6
336.5
336.6
336.5
336.6
336.5

330.4
330.5
330.8
331
330.8
330.6
330.4
330
329.6
329.2
328.6
327.9
327.3
326.6
3259
325.1
324.4
323.8
322.9
322.2
3215
320.7
320
319.3
318.6
317.9
317.1
316.4
315.8
315.3
314.6
314.2
313.7
313.1
312.8
3125
312.1
311.7
3115
311.3
311.2
311
311
3109
310.8
310.8
3109
3109
3109
311.1
311.3
311.4
311.7
311.8
312
312.2
3125
312.6
312.9
313.1

345.6
345.2
344.9
344.3
343.4
342.8
341.7
340.8
339.7
338.8
337.8
336.6
335.6
334.5
3334
3322
331.1
330.1
328.9
327.9
326.8
325.7
324.8
323.8
322.6
321.8
321
320.1
319.3
318.5
317.7
317.1
316.6
316.2
315.5
3152
314.8
3144
314.2
313.9
313.7
313.8
313.7
313.7
313.9
314
314.1
314.3
314.6
314.9
3154
315.6
316
316.4
316.9
317.3
317.7
318.2
318.7
319

329.5
329.1
328.4
327.6
326.7
325.5
324.4
323.4
321.9
320.7
319.4
318.2
317
315.8
314.6
313.5
312.3
311.1
310
309.1
308.1
307.1
306.2
305.3
304.5
303.7
302.9
302.2
301.6
301
300.3
299.7
299.3
298.9
298.5
298.2
297.9
297.8
297.5
297.4
297.4
297.4
297.4
297.4
297.5
297.7
297.8
297.9
298.3
298.6
298.7
299.1
299.4
299.5
299.9
300.2
300.6
301
301.2
301.5

267.7
268.6
269.3
270.1
270.7
271.3
271.8
272.5
272.8
273.3
273.8
274.2
274.5
274.8
275.2
275.5
275.8
276.1
276.4
276.7
276.9
2717.1
277.5
277.7
278
278.2
278.3
278.6
278.9
279
279.3
279.5
279.6
279.8
279.9
280.1
280.3
280.4
280.6
280.7
280.6
280.7
280.8
280.7
280.8
280.8
280.9
280.9
280.8
280.7
280.8
280.6
280.7
280.5
280.5
280.3
280.2
280.2
279.7
279.7

300.3
301.1
301.8
302.3
302.9
303.2
303.6
303.9
304.1
304.4
304.4
304.8
304.7
304.7
304.8
304.9
304.9
304.9
305
305
305
305.2
305.1
305.3
305.4
305.4
305.6
305.6
305.6
305.5
305.5
305.5
305.5
305.5
305.4
305.4
305.2
305.1
305.1
305
304.8
304.7
304.6
304.3
304.1
304
303.5
303.3
303.1
302.7
302.5
302
301.7
301.3
300.9
300.4
299.9
299.6
299.1
298.6

873.5
822.6
744.2
664.2
588.2
551.7
514.1
489.4
461.8
433.9
398.1
370.6
362.9
353
350.1
345.8
345.4
346.8
344.8
343
343.4
343.1
344.9
344.6
341.3
343.9
343.9
345.9
346.2
344.7
344.8
345.4
344
345.1
343.7
345.9
346.1
344.9
343.4
344
347.3
345.6
346.7
345
347.9
344.3
346.3
3452
346.1
343.8
347.3
347.3
343.8
344.7
345.1
346
346.6
345.4
3452
340.9
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1306152
1307152
1308152
1309152
1310152
1311152
1312152
1313152
1314152
1315152
1316152
1317152
1318152
1319152
1320152
1321152
1322152
1323152
1324152
1325152
1326152
1327152
1328152
1329152
1330152
1331152
1332152
1333152
1334152
1335152
1336152
1337152
1338152
1339152
1340152
1341152
1342152
1343152
1344152
1345152
1346152
1347152
1348152
1349152
1350152
1351152
1352152
1353152
1354152
1355152
1356152
1357152
1358152
1359152
1360152
1361152
1362152
1363152
1364152
1365152

351.3
351.2
351.2
350.9
350.9
351
350.9
350.7
350.7
350.7
350.8
350.8
350.7
350.7
350.8
350.7
350.7
350.8
350.7
350.8
350.7
350.7
350.6
350.5
350.5
3504
3504
350.3
350.3
350.3
350.3
350.2
350.3
350.3
350.3
3504
350.3
3504
3504
3504
3504
350.2
350.3
350.2
350.2
350.1
350.2
350.3
350.2
350.1
350.3
350.3
350.3
3504
3504
3504
350.5
350.6
350.6
3504

336.5
336.4
336.5
336.4
336.4
336.5
336.4
336.3
336.3
336.4
336.3
336.3
336.3
336.1
336.3
336.2
336.1
336.3
336.2
336.1
336
336.1
336.1
336.1
336.1
336.2
336.1
336.2
3359
3359
336
3359
336
336
336
336.1
336.1
336.1
336.1
336.1
336
336
336.1
3359
336
336.1
336
336.1
3359
336.1
336.1
336.1
336.1
336.2
336.2
336.1
336
336.2
336.1
336.1

313.3
313.6
313.8
314
314.1
314.3
314.6
314.7
314.9
315.1
3154
3154
315.7
315.8
316
316.2
316.2
316.3
316.4
316.5
316.6
316.8
316.8
316.9
317
317.1
317.1
317.2
317.3
317.4
317.4
317.5
317.6
317.6
317.6
317.6
317.6
317.8
317.8
317.7
317.9
317.9
317.9
317.8
317.9
317.9
317.8
317.9
318.1
318
317.9
317.9
318.1
318.2
318
318
318
318
317.9
318

319.5
319.8
320.3
320.5
320.9
3214
321.6
322.1
322.3
322.6
323.1
323.3
323.5
323.7
324
324.1
324.3
324.5
324.6
324.8
324.9
325
325.1
325.2
325.3
325.4
325.5
325.5
325.8
325.7
325.8
325.7
325.7
325.7
325.8
325.9
325.9
325.9
325.9
325.9
325.9
326
325.9
325.9
325.9
325.9
325.9
325.8
326
326
325.9
325.9
325.9
325.9
325.8
325.8
325.7
325.8
325.7
325.8

301.8
302
302.5
302.6
302.9
303.2
303.5
303.6
303.8
304
304.2
304.4
304.6
304.7
304.8
304.9
305
305.2
305.2
305.4
305.4
305.6
305.5
305.7
305.7
305.9
305.9
305.9
305.9
306
306
306
306
306
306
306.1
306.1
306.1
306.1
306.2
306.1
306.3
306.2
306.2
306.2
306.2
306.1
306.2
306.2
306.2
306.3
306.2
306.3
306.3
306.2
306.3
306.4
306.2
306.4
306.4

279.6
279.3
279.1
278.9
278.7
278.4
278.2
278
277.8
271.5
271.3
276.9
276.7
276.4
276.1
275.9
275.7
275.4
275.1
274.9
274.6
274.4
274.1
273.9
273.6
273.4
273.2
273.1
272.8
272.6
272.5
272.2
272
271.8
271.7
271.7
271.4
271.3
271.2
271.1
270.9
270.7
270.7
270.5
270.6
270.4
270.3
270.2
270.2
270.3
270.2
270.1
270.1
270.1
270.1
270.1
270.1
269.9
270.1
270.2

298.1
297.6
297.1
296.6
296.1
295.6
295.2
294.7
294.1
293.7
293.2
292.7
292.2
291.8
291.2
290.8
290.4
290
289.6
289.2
288.8
288.5
288.1
287.8
287.5
287.1
287
286.7
286.5
286.3
286
285.9
285.7
285.6
285.5
285.3
285.2
285.2
285.2
285.2
285.2
285
285
285.1
285.2
285.2
285.2
285.3
285.4
285.4
285.5
285.6
285.8
285.9
285.9
285.9
285.9
286.2
286.1
286.3

344.7
344.7
347.7
346.3
347.5
343.8
345.1
346.2
346.5
346.5
345.4
346.6
345
347
343.2
345
348.2
346.8
347.3
345.5
348.6
344.7
347.7
345.3
346.7
346
350.8
342.4
345.3
345.6
347.3
346.5
347.2
344.9
347.6
348.4
348.3
344.1
343.6
343.6
348.7
346.5
346.2
342.7
345.6
344.8
343.8
347.6
344.1
345.3
346.6
348.1
344.4
347.3
350.1
345
346
348.1
347.2
348
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1366152
1367152
1368152
1369152
1370152
1371152
1372152
1373152
1374152
1375152
1376152
1377152
1378152
1379152
1380152
1381152
1382152
1383152
1384152
1385152
1386152
1387152
1388152
1389152
1390152
1391152
1392152
1393152
1394152
1395152
1396152
1397152
1398152
1399152
1400152
1401152
1402152
1403152
1404152
1405152
1406152
1407152
1408152
1409152
1410152
1411152
1412152
1413152
1414152
1415152
1416152
1417152
1418152
1419152
1420152
1421152
1422152
1423152
1424152
1425152

350.4
350.4
350.4
350.5
350.6
350.3
350.2
350.3
350.4
350.5
350.5
350.5
350.5
350.5
350.6
350.6
350.6
350.6
350.5
350.7
350.6
350.5
350.5
350.5
350.5
350.3
350.4
350.3
350.2
350.3
350.3
350.3
350.3
350.3
350.3
350.5
350.3
350.4
350.3
350.3
350.1
350
350
350
349.9
349.9
349.8
349.8
349.8
349.9
349.7
349.7
349.8
349.8
349.8
349.8
349.8
349.8
349.6
349.6

336.1
336.2
336.2
336.3
336.2
336.3
336.1
336.3
336.2
336.3
336.1
336.2
336.2
336.3
336.4
336.3
336.3
336.3
336.3
336.4
336.4
336.3
336.3
336.2
336.3
336.4
336.3
336.4
336.3
336.3
336.3
336.3
336.3
336.2
336.2
336.4
336.3
336.3
336.3
336.2
336.2
336.2
336.2
336.2
336.1
336.1
336.2
336.1
336.1
336.1
335.9
336
335.9
336
336
335.9
335.9
335.9
335.9
335.8

318
317.9
318.1
318.1
318.1
318.1
318.1
318.1
318.1
318.1

318
318.2
318.2
318.1
318.1
318.2
318.2
318.2
318.3
318.2
318.2
318.4
318.3
318.3
318.2
318.3
318.3
318.3
318.4
318.3
318.4
318.4
318.5
318.5
318.5
318.5
318.5
318.4
318.5
318.5
318.4
318.3
318.5
318.5
318.4
318.5
318.5
318.5
318.5
318.7
318.6
318.7
318.6
318.6
318.6
318.7
318.7
318.7
318.7
318.7

325.7
325.6
325.7
325.6
325.7
325.7
325.7
325.6
325.7
325.7
325.6
325.8
325.8
325.7
325.7
325.8
325.8
325.7
325.8
325.7
325.8
325.8
325.7
325.8
325.7
325.8
325.7
3259
325.8
3259
3259
326
326
326.1
326
326
326
325.9
326
325.9
3259
325.9
325.9
325.9
326
326.1
326
326
326
326
326.1
326.1
326.1
326
326.2
326
326
326.1
326.1
326.1

306.3
306.4
306.3
306.5
306.4
306.4
306.6
306.5
306.5
306.4
306.4
306.3
306.5
306.4
306.3
306.6
306.4
306.7
306.6
306.7
306.6
306.7
306.7
306.8
306.7
306.9
306.8
306.9
306.8
306.8
306.9
306.9
306.9
306.7
306.9
306.9
307
307
307.1
307
307.2
307.1
307.1
307.1
307.2
307.2
307.2
307.1
307.3
307.2
307.2
307.3
307.3
307.4
307.4
307.3
307.4
307.5
307.4
307.4

270
270
269.9
270
269.9
270.1
270.1
270
270.1
270.1
270
270.1
270.2
270.2
270.2
270.3
270.2
270.3
270.3
270.3
270.3
270.3
270.3
270.4
270.4
270.4
270.5
270.5
270.5
270.4
270.4
270.5
270.5
270.5
270.6
270.5
270.5
270.5
270.6
270.7
270.8
270.7
270.7
270.8
270.9
270.8
270.8
270.7
270.8
270.9
270.9
270.9
270.9
271
271
271.1
271
271.1
271
271

286.4
286.4
286.5
286.7
286.8
286.9
286.9
287.1
287.1
287.2
287.3
287.4
287.4
287.5
287.5
287.5
287.6
287.7
287.7
287.9
288
287.9
288
288.1
288.1
288.1
288.1
288.3
288.2
288.3
288.4
288.5
288.4
288.4
288.5
288.5
288.5
288.5
288.6
288.5
288.5
288.6
288.6
288.6
288.8
288.8
288.8
288.8
288.8
288.9
288.8
288.9
288.8
288.9
288.9
288.8
288.9
288.9
289
289

346.5
349.3
345.3
346.3
3474
348.9
346.4
348
345.8
3442
345.8
343.9
349.3
345.7
347.3
346.6
3474
346.5
346
349.6
346.6
3452
349.8
347.9
344.4
347.7
346.6
344.8
346.9
347.1
346
348.3
347.3
347.9
349.7
349.9
350.6
344.4
347.5
345.9
347.5
348.5
347.8
346.8
347.8
346.7
346.2
346.8
344.3
350.2
347.5
346.7
350.6
348
347.8
345.3
348.2
348.2
348.1
347.7
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1426152
1427152
1428152
1429152
1430152
1431152
1432152
1433152
1434152
1435152
1436152
1437152
1438152
1439152
1440152
1441152
1442152
1443152
1444152
1445152
1446152
1447152
1448152
1449152
1450152
1451152
1452152
1453152
1454152
1455152
1456152
1457152
1458152
1459152
1460152
1461152
1462152
1463152
1464152
1465152
1466152
1467152
1468152
1469152
1470152
1471152
1472152
1473152
1474152
1475152
1476152
1477152
1478152
1479152
1480152
1481152
1482152
1483152
1484152
1485152

349.6
349.4
349.4
349.4
349.4
349.4
349.2
349.2
349.1
349.2
349.2
349.2
349.2
349
348.7
347.9
347.3
346.6
345.8
344.8
343.8
342.7
341.9
340.6
339.2
337.7
336.3
334.7
333.1
3315
329.8
327.9
326.1
3245
322.8
321.2
319.7
318.5
317.2
316
314.9
314
312.9
312.1
311
310.4
309.6
308.9
308
307.2
306.5
305.9
305.3
304.8
304
303.5
303
302.3
301.8
301.2

3359
335.8
335.7
335.8
335.7
335.8
335.6
335.6
335.6
335.7
3355
3355
3355
335.4
335.1
334.7
334.3
333.7
333.3
3325
332
331.1
330.4
329.5
328.4
327.3
326.2
3249
323.8
3224
321.2
319.7
318.5
317
315.7
314.5
313.3
312.2
311.1
310
309.1
308.2
307.3
306.6
305.6
304.9
304.2
303.4
302.7
302
301.3
300.7
300.1
299.5
298.9
298.2
297.7
297.2
296.6
296.1

318.6
318.6
318.7
318.7
318.6
318.7
318.7
318.7
318.7
318.8
318.7
318.7
318.7
318.8
318.8
318.8
318.7
318.7
318.7
318.6
318.6
318.5
318.5
318.3
318.2
318.2
318
317.9
317.8
317.7
317.5
317.5
317.4
317.2
317.1
316.9
316.8
316.7
316.4
316.3
316.2
316
315.8
315.7
315.5
315.3
315.2
314.9
314.7
314.5
314.1
313.9
3135
313.1
3129
312.6
312.1
311.8
3114
310.9

326.2
326.1
326.1
326.1
326.1
326.2
326.1
326.1
326
326
325.9
325.9
326
326
326
326
326.1
326
325.9
325.9
325.8
325.8
325.6
325.6
325.4
325.3
325.2
325.1
324.9
324.9
324.8
324.7
324.4
324.4
324.4
324.1
324
323.8
323.6
323.7
323.5
323.3
323.2
322.9
322.8
322.6
322.4
322.3
322.1
321.9
321.5
321.2
320.9
320.7
320.4
320
319.5
319.2
318.7
318.3

307.4
307.5
307.5
307.4
307.5
307.3
307.4
307.4
307.5
307.4
307.4
307.4
307.5
307.6
307.3
307.4
307.4
307.3
307.1
307.2
307.2
307
306.9
306.8
306.7
306.5
306.4
306.3
306.1
306
305.9
305.8
305.5
305.5
305.3
305.1
305.1
304.9
304.7
304.6
304.4
304.3
304.1
304
303.8
303.6
303.4
303.2
303.1
302.8
302.5
302.4
302.1
301.8
301.6
301.3
300.8
300.5
300.1
299.7

271
271.1
271.1
271.1
271.2
271.2
271.1
271.2
271.3
271.1
271.3
271.2
271.3
271.4
271.4
271.4
271.3
271.3
271.2
271.3
271.4
271.3
271.2
271.2
271.1
271.1
271
271
271
270.9
270.9
270.8
270.7
270.7
270.7
270.5
270.4
270.4
270.3
270.2
270.1
270.1
270
270
269.9
269.9
269.9
269.8
269.8
269.7
269.6
269.6
269.6
269.6
269.4
269.5
269.4
269.3
269.5
269.4

288.9
289
289

288.9

289.1

289.1

289.1

289.1
289

289.1

289.1

289.1

289.2

289.2

289.1

289.2

289.1

289.2

289.1

289.1

289.1
289

288.8

288.9

288.8

288.8

288.9

288.6

288.5

288.4

288.4

288.4

288.3

288.2
288

288.1
288
288

287.9

287.8

287.9

287.7

287.8

287.6

287.7

287.5

287.6

287.6

287.6

287.5

287.6

287.6

287.3

287.5

287.5

287.4

287.5

287.3

287.3

287.4

348.1
348
348.5
347.5
352.1
346
348.8
346.4
348
348.8
350.4
349
348.3
344.6
340.2
3343
326.6
322
321.4
310.3
306
303.4
297.3
292.4
285.5
281.4
276.7
275.2
276.3
274.6
271
269.6
268.9
268.7
267.8
267
264.3
262.2
263.1
263.1
262.1
263.8
262
264.3
263.8
262.7
262.4
263.8
262.7
264.8
263.3
262
262.1
262.9
263.9
262.3
262
261.8
260.9
261.7
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1486152
1487152
1488152
1489152
1490152
1491152
1492152
1493152
1494152
1495152
1496152
1497152
1498152
1499152
1500152
1501152
1502152
1503152
1504152
1505152
1506152
1507152
1508152
1509152
1510152
1511152
1512152
1513152
1514152
1515152
1516152
1517152
1518152
1519152
1520152
1521152
1522152
1523152
1524152
1525152
1526152
1527152
1528152
1529152
1530152
1531152
1532152
1533152
1534152
1535152
1536152
1537152
1538152
1539152
1540152
1541152
1542152
1543152
1544152
1545152

300.7
300.2
299.7
299.2
298.7
298.2
297.9
297.3
297.1
296.7
296.3
295.9
295.6
295.3
294.8
294.4
294
293.6
293.3
292.9
292.4
292.1
291.8
291.4
291.1
290.9
290.6
290.2
289.9
289.7
289.3
289.2
288.8
288.5
288.3
288
287.7
287.5
287.2
286.9
286.6
286.3
286.1
285.8
285.5
285.4
285
284.9
284.7
284.5
284.1
284.1
283.8
283.6
283.3
283.1
282.8
282.7
282.4
282.4

295.5
295
294.7
294.1
293.7
293.1
292.7
292.3
291.9
291.5
291
290.6
290.3
290
289.4
289
288.6
288.3
288
287.6
287.2
286.9
286.5
286.2
285.8
285.4
285.2
284.9
284.6
284.2
283.8
283.6
283.4
283.1
282.7
282.5
282.2
282
281.8
281.4
281
280.9
280.6
280.5
280
279.9
279.7
279.4
279.1
278.9
278.5
278.5
278.2
278
277.7
277.5
277.2
2717.1
276.8
276.6

310.4
310
309.6
309
308.5
308.1
307.5
306.8
306.4
305.7
305.1
304.6
303.8
303.2
302.6
301.9
301.3
300.7
299.9
299.3
298.7
298
297.4
296.7
296.2
295.4
294.8
294.1
293.6
292.8
292.4
291.8
291.2
290.7
290.1
289.6
289
288.5
288.1
287.4
286.8
286.4
285.9
285.4
284.9
284.5
284
283.6
283.2
282.8
282.3
281.8
281.4
281.1
280.6
280.3
279.7
279.4
279
278.6

317.8
317.3
316.8
316.2
315.7
314.9
314.3
313.8
3132
3124
311.7
311.1
310.3
309.5
308.8
308.1
307.3
306.6
305.7
304.9
304.3
303.4
302.6
301.8
301.1
300.4
299.5
298.9
298.2
297.5
296.7
296
295.4
294.7
294.1
293.3
292.8
292.1
291.6
291
290.4
289.8
289.1
288.7
288.3
287.8
287.3
286.8
286.2
285.9
285.4
284.9
284.5
284.1
283.7
283.3
282.9
282.5
282.1
281.7

299.3
298.8
298.5
298
297.5
297
296.4
295.9
295.3
294.9
294.5
293.8
293.3
292.7
292.1
291.6
291
290.5
289.9
289.3
288.7
288
287.5
287
286.5
286
285.4
284.9
284.3
283.9
283.4
282.8
282.4
281.9
281.5
281
280.6
280.1
279.6
279.3
278.7
278.5
278
277.7
277.4
276.9
276.4
276.1
275.8
275.4
275.1
274.7
274.5
274.2
273.8
273.5
273.2
273
272.7
272.3

269.3
269.3
269.4
269.3
269.3
269.2
269.2
269.1
269.1
269.3
269
269.1
269.1
269
269.1
269.1
268.9
268.9
268.9
268.8
268.9
268.8
268.8
268.7
268.7
268.7
268.6
268.6
268.5
268.7
268.6
268.5
268.4
268.5
268.3
268.4
268.3
268.1
268.2
268.2
268.1
268.1
267.9
268
267.9
267.8
267.8
267.7
267.6
267.7
267.7
267.5
267.4
267.3
267.2
267.1
267
267
266.9
266.7

287.5
287.4
287.4
287.4
287.4
287.3
287.4
287.2
287.2
287.2
287.2
287.1
287.2
287.1
287
287
287
287
287
286.9
286.9
286.9
286.9
286.9
286.9
286.8
286.8
286.8
286.8
286.7
286.6
286.7
286.6
286.4
286.4
286.3
286.3
286.3
286.3
286
286.1
285.9
286
285.8
285.8
285.6
285.5
285.3
285.2
285.2
285
285
284.8
284.7
284.4
284.4
284.3
284
283.8
283.7

262.4
261.4
262.7
260.7
260.7
261.6
261.5
261.7
261.3
259
260.6
260.3
260.9
260
259.8
260.7
261.8
258.2
262.2
259.5
261.1
259.6
261
261.7
260.9
260.3
260
258.6
259.6
260
261.1
259.2
259.9
260.8
261
260.6
260.4
260
260.9
257.4
260.3
259.7
258.8
258.8
260.7
258.6
257.8
260.7
258.1
258.8
257.4
260.7
259.7
258.9
257.2
257.8
257.8
257.9
259.5
259.1
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1546152
1547152
1548152
1549152
1550152
1551152
1552152
1553152
1554152
1555152
1556152
1557152
1558152
1559152
1560152
1561152
1562152
1563152
1564152
1565152
1566152
1567152
1568152
1569152
1570152
1571152
1572152
1573152
1574152
1575152
1576152
1577152
1578152
1579152
1580152
1581152
1582152
1583152
1584152
1585152
1586152
1587152
1588152
1589152
1590152
1591152
1592152
1593152
1594152
1595152
1596152
1597152
1598152
1599152
1600152
1601152
1602152
1603152
1604152
1605152

281.9
281.7
281.6
281.4
281.1
280.9
280.9
280.6
280.4
280.2
280.1
279.9
279.8
279.6
279.4
279.2
279
278.8
278.5
278.3
278.1
278
277.8
277.8
277.5
277.2
277.2
277
276.9
276.8
276.6
276.4
276.4
276.1
275.9
275.9
275.8
275.5
275.3
275.3
275
274.8
274.6
274.4
274.5
274.3
274.2
274
274
273.8
273.7
273.5
273.4
273.3
273.1
273
273
272.7
272.7
272.5

276.4
276.1
276
275.9
275.5
275.3
275.3
274.9
274.7
274.7
274.4
274.2
274
273.8
273.6
273.5
273.2
273
272.8
2727
272.6
272.3
272.1
272
271.7
271.6
271.5
271.2
271.2
270.9
270.7
270.5
270.4
270.2
270.1
269.9
269.8
269.6
269.5
269.3
269.1
269
268.9
268.7
268.6
268.5
268.3
268.1
268
267.9
267.7
267.6
267.5
267.3
267.1
267
266.9
266.7
266.8
266.7

278.3
2717
277.6
2717.2
276.7
276.6
276.1
275.8
275.5
275.1
274.8
274.6
274.1
273.9
273.6
273.2
272.9
272.8
272.3
272.2
271.7
271.6
271.3
271
270.8
270.5
270.2
270
269.7
269.6
269.2
269
268.8
268.6
268.2
268
267.8
267.5
267.3
267.2
267
266.7
266.5
266.2
265.9
265.8
265.6
265.4
265.3
265
264.8
264.6
264.3
264.1
263.9
263.8
263.5
263.4
263.3
263

281.3
281.1
280.7
280.4
280
279.6
279.3
279
278.7
278.4
278.2
277.8
277.5
277.2
276.9
276.8
276.4
276.3
275.8
275.6
275.3
275
274.8
274.5
274.3
274.1
273.8
273.8
273.4
273.1
273
272.8
272.5
272.2
271.9
271.8
271.6
271.4
271.2
271
270.7
270.5
270.4
270.1
269.9
269.8
269.6
269.5
269.3
269.1
268.8
268.7
268.5
268.2
268.2
268
267.8
267.6
267.4
267.1

272.2
271.9
271.6
271.3
271.1
270.8
270.5
270.1
270
269.8
269.5
269.3
269.1
268.7
268.6
268.4
267.9
267.9
267.4
267.4
267.2
267
266.8
266.5
266.3
266.1
265.8
265.6
265.5
265.3
265.1
264.9
264.6
264.6
264.4
264.2
264
263.8
263.6
263.2
263.2
263
262.7
262.7
262.3
262.2
262.1
261.9
261.7
261.5
261.4
261.1
261
261
260.7
260.7
260.4
260.3
259.9
259.8

266.6
266.5
266.5
266.2
266.1
266.1
266.1
265.7
265.6
265.5
265.3
265.2
265
264.9
264.7
264.4
264.3
264.2
264
263.9
263.7
263.5
263.3
263.2
262.8
262.7
262.5
262.2
262
261.9
261.6
261.4
261.2
260.9
260.8
260.6
260.3
260
260
259.5
259.3
259.1
258.9
258.8
258.5
258.2
257.9
257.8
257.5
257.3
257.1
256.8
256.7
256.4
256.3
256.1
255.7
255.5
255.3
255

283.5
283.4
283.1
282.9
282.6
282.4
282.2
282.1
281.8
281.7
281.4
281.1
280.8
280.5
280.3
280
279.7
279.3
279
278.8
278.5
278.3
278
2717.7
277.4
271
276.8
276.4
276.1
275.7
275.5
275.1
274.7
274.3
274.1
273.9
273.6
273.2
272.8
272.5
272.2
272
271.5
271.1
270.9
270.6
270.4
269.9
269.7
269.3
268.9
268.7
268.3
268.1
267.7
267.6
267.3
266.9
266.7
266.4

257.2
258.6
258
258.8
256.8
257.1
258.3
258.2
255.8
255.8
255.5
257
258
255.5
258.2
258.1
257.5
258.3
255.8
256.6
256.7
255.1
256
255
254.3
256.4
257.3
256.1
257.2
254.2
255.2
256.9
255.1
256.3
257.4
255.5
256.8
257.4
253.1
255.9
257.3
257.4
255.1
256.1
256.2
254.8
254.2
253.7
255.6
255.1
254.6
253.3
256.8
254.3
253.9
254.7
256.6
254.1
255.4
254.5
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1606152
1607152
1608152
1609152
1610152
1611152
1612152
1613152
1614152
1615152
1616152
1617152
1618152
1619152
1620152
1621152
1622152
1623152
1624152
1625152
1626152
1627152
1628152
1629152
1630152
1631152
1632152
1633152
1634152
1635152
1636152
1637152
1638152
1639152
1640152
1641152
1642152
1643152
1644152
1645152
1646152
1647152
1648152
1649152
1650152
1651152
1652152
1653152
1654152
1655152
1656152
1657152
1658152
1659152
1660152
1661152
1662152
1663152
1664152
1665152

272.3
272.2
272
271.9
271.8
271.7
271.7
271.5
271.2
271.4
271.1
271.1
271
270.9
270.7
270.6
270.4
270.3
270.2
270.1
269.9
269.8
269.8
269.6
269.6
269.6
269.3
269.2
269.2
269
269
268.9
268.8
268.7
268.5
268.5
268.3
268.1
268.1
267.9
267.7
267.6
267.6
267.4
267.3
267.3
267.2
267.1
267
266.9
266.9
266.8
266.6
266.5
266.4
266.3
266.2
266.1
266
265.8

266.3
266.4
266
266
265.8
265.7
265.7
265.6
265.2
265.3
265.1
265.1
264.9
264.7
264.7
264.4
264.4
264.3
264.2
263.9
264
263.8
263.7
263.5
263.5
263.4
263.2
263.1
263
262.7
262.9
262.6
262.6
262.4
262.3
262.2
262.1
261.9
261.9
261.6
261.7
261.5
261.5
261.3
261.2
261.1
261
260.9
260.7
260.6
260.6
260.4
260.3
260.2
260.2
259.9
259.9
259.8
259.6
259.6

262.9
262.7
262.5
262.3
262.1
262
261.8
261.6
261.5
261.3
261.1
261
260.7
260.7
260.5
260.3
260.2
260
259.9
259.7
259.6
259.4
259.4
259.2
259.1
258.9
258.7
258.6
258.3
258.2
258.2
258
257.8
257.7
257.5
257.4
257.2
257.2
257.1
256.9
256.8
256.6
256.5
256.3
256.2
256
255.9
255.8
255.8
255.5
255.4
255.3
255.3
255.1
254.8
254.8
254.6
254.5
254.6
254.3

266.9
266.9
266.6
266.5
266.5
266.2
266
266
265.7
265.6
265.4
265.3
265.1
264.8
264.8
264.6
264.4
264.2
264.2
264.1
263.9
263.7
263.5
263.4
263.4
263.1
263
262.8
262.8
262.6
262.6
262.3
262.2
262.1
262
261.7
261.6
261.6
261.5
261.3
261.2
261.2
260.9
260.8
260.7
260.6
260.4
260.3
260.2
260
260
259.8
259.7
259.6
259.4
259.3
259.2
259
259
258.9

259.8
259.5
259.4
259.2
259
258.9
258.7
258.6
258.4
258.3
258.2
258
257.9
257.6
257.5
257.4
257.1
257.1
257
256.8
256.6
256.5
256.4
256.2
256.1
255.9
255.8
255.7
255.5
255.5
255.2
255.1
255.1
254.9
254.7
254.5
254.4
254.3
254.2
254.1
253.9
253.8
253.6
253.4
253.3
253.2
253
253
252.9
252.6
252.7
252.4
252.3
252.1
252.1
252
251.9
251.7
251.5
251.4

254.9
254.4
254.2
254.1
253.9
253.7
253.3
253.3
253
252.8
252.5
252.3
252.1
251.9
251.7
251.5
251.2
251.1
250.9
250.7
250.4
250.3
250
249.9
249.7
249.5
249.3
249.1
248.9
248.9
248.6
248.5
248.2
2479
247.7
247.5
247.4
247.2
247.1
246.8
246.6
246.6
246.3
246.2
246
245.8
245.7
245.5
245.3
245.1
244.9
244.7
244.6
244.4
2443
244
243.9
243.8
243.5
243.4

266.2
265.9
265.5
265.4
265.1
264.8
264.6
264.4
264.1
263.8
263.5
263.2
263
262.7
262.6
262.2
262.1
261.8
261.6
261.6
261.3
260.9
260.8
260.6
260.4
260.2
260
259.8
259.4
259.3
259.1
259
258.7
258.5
258.4
258.1
258
257.7
257.6
257.4
257.2
257.1
256.9
256.8
256.6
256.4
256.3
256.1
255.9
255.7
255.5
255.2
255
254.8
254.9
254.6
254.4
254.2
254.1
254

254.6
257.3
255.1
256.5
255.2
256.8
255.8
254.5
254.7
255.2
255
256.5
253
253.7
255.4
254.1
256.8
254.9
254.9
256.9
254.9
252.9
255.2
253.5
253
255.7
254.3
254.3
255.4
254.8
254.1
254
255.8
255
255.2
254.2
254
252.4
255.1
254.8
254.9
252.8
252.9
254.9
254.3
254.2
252.6
253.7
253.5
254.7
255.4
255.1
256
255
256.3
253.6
253.1
254.8
254.5
252.5
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1666152
1667152
1668152
1669152
1670152
1671152
1672152
1673152
1674152
1675152
1676152
1677152
1678152
1679152
1680152
1681152
1682152
1683152
1684152
1685152
1686152
1687152
1688152
1689152
1690152
1691152
1692152
1693152
1694152
1695152
1696152
1697152
1698152
1699152
1700152
1701152
1702152
1703152
1704152
1705152
1706152
1707152
1708152
1709152
1710152
1711152
1712152
1713152
1714152
1715152
1716152
1717152
1718152
1719152
1720152
1721152
1722152
1723152
1724152
1725152

265.7
265.6
265.5
265.5
265.4
265.3
265.3
265.1
265
265
265
264.8
264.8
264.6
264.5
264.4
264.4
264.4
264.1
264
263.9
263.7
258.8
253.4
249.2
246.5
244.3
242.8
241.1
239.6
238.1
236.7
235.2
233.8
232.6
231.2
230
228.8
227.7
226.5
225.3
224.1
223
2222
221
220.1
219
218.1
217.3
216.3
215.3
214.5
213.7
212.7
212
211.2
210.3
209.4
208.8
208.1

259.5
259.3
259.3
259.2
259.1
259
258.9
258.7
258.6
258.7
258.6
258.4
258.3
258.2
258
258.1
257.9
257.9
257.7
257.6
257.5
257.3
254.5
251
247.9
245.6
243.9
242.7
241.3
240.1
239.1
238.1
236.9
235.9
234.9
233.9
232.8
231.8
231
229.9
229.2
228.2
227.3
226.4
225.6
224.8
224
223.1
222.3
221.5
220.7
220.1
219.3
218.5
218
217.2
216.3
2159
215.3
214.5

254.2
254.1
253.9
253.8
253.8
253.6
253.5
253.4
253.2
253.2
253.1
252.9
252.9
252.6
252.4
252.5
252.2
252.3
252.1
252.1
251.8
251.8
251.6
251.5
251.2
251
250.6
250.4
250.1
249.9
249.5
249.3
249
248.9
248.4
248.2
248
247.8
247.6
247.3
247.1
246.8
246.6
246.6
246.4
246.3
245.9
245.7
245.7
245.5
245.2
245.1
245
244.8
244.7
244.5
2443
2443
244.1
244

258.7
258.6
258.4
258.5
258.3
258.1
258
257.9
257.8
257.7
257.5
257.5
257.4
257.2
257.1
257
256.8
256.8
256.7
256.6
256.4
256.3
256.3
256.2
256
255.8
255.4
255.1
254.9
254.5
254.3
254.1
253.8
253.6
253.2
253
252.9
252.6
252.5
252.1
252
251.9
251.7
251.4
251.3
251.1
251
250.8
250.8
250.5
250.4
250.2
250.1
250
249.9
249.8
249.8
249.5
249.5
249.3

251.3
251.1
251.1
250.9
250.9
250.8
250.7
250.5
250.4
250.3
250.1
249.9
249.8
249.8
249.7
249.5
249.5
249.4
249.1
249
249.1
248.9
248.9
248.7
248.6
248.4
248.1
247.7
247.5
247.4
247
246.9
246.6
246.3
246.1
245.9
245.7
245.5
245.2
245.1
244.9
244.7
244.5
244.4
244.2
244
243.8
243.6
243.6
243.3
243.4
243.2
243.1
242.9
242.8
2427
242.5
242.4
242.3
242.2

243.3
243
243

242.8

2427

242.6

242.4

242.1

242.1

241.9

241.8

241.7

241.4

241.3

241.2
241

240.9

240.8

240.5

240.4

240.4

240.3
240

239.8

239.6

239.5
239

238.7

238.4

238.1

237.8

237.4
237

236.6

236.4

236.1

235.8

235.6

235.2

234.9

234.8

234.4

234.3

233.9

233.6

233.4

233.2
233

232.8

232.6

232.4

232.2

232.1

231.8

231.5

231.4

231.3

231.1

230.8

230.7

253.9
253.7
253.4
253.4
253.1
252.9
252.9
252.5
252.5
252.3
252.2
252
252
251.7
251.6
251.4
251.2
251.3
251.1
250.9
250.6
250.6
250.4
250.2
250
249.7
249.3
249
248.9
248.3
247.9
247.6
247.3
246.9
246.6
246.2
246.1
245.6
245.4
245.2
245
244.7
244.5
244.2
244.1
244
243.8
243.5
243.5
243.3
243.2
243
242.9
242.6
242.6
242.6
242.3
242.3
242.1
242.1

253.3
255
253.4
254.6
251.7
253.4
255.2
254.9
255.1
254.9
255.1
255.7
255.3
251.3
255.5
256.6
254.9
255.4
254.8
253.2
255.8
317.9
226.7
179.3
104.9
88.8
96.8
97.6
96.6
97.1
96.5
96.9
96.4
97.1
97.9
96.8
96.7
96.8
96.8
96.7
97
97.1
96.8
97.5
96.3
97
96.9
97.1
96.4
97.4
97.4
96.7
97
96.7
96.6
97.2
97.1
97.2
96.2
96.3
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1726152
1727152
1728152
1729152
1730152
1731152
1732152
1733152
1734152
1735152
1736152
1737152
1738152
1739152
1740152
1741152
1742152
1743152
1744152
1745152
1746152
1747152
1748152
1749152
1750152
1751152
1752152
1753152
1754152
1755152
1756152
1757152
1758152
1759152
1760152
1761152
1762152
1763152
1764152
1765152
1766152
1767152
1768152
1769152
1770152
1771152
1772152
1773152
1774152
1775152
1776152
1777152
1778152
1779152
1780152
1781152
1782152
1783152
1784152
1785152

207.3
206.7
205.9
205.3
204.6
203.9
203.3
202.7
202
201.3
200.8
200.1
199.5
198.9
198.3
197.8
197.2
196.5
196.1
195.5
194.9
194.4
193.8
193.3
192.8
192.3
191.8
191.3
190.8
190.3
189.8
189.2
188.9
188.4
187.9
187.4
187
186.4
186.1
185.7
185.2
184.9
184.3
183.9
183.4
183
182.7
182.2
181.7
181.3
180.9
180.6
180.2
179.8
179.4
179
178.7
178.2
177.9
177.4

214
213.2
212.6

212
211.1
210.7
210.2
209.5

209
208.4
207.8
207.2
206.7
206.1
205.6

205
204.5

204
203.5

203
202.5
201.9
201.5

201
200.4
199.9
199.5

199
198.5
198.1
197.5
197.1
196.7
196.1
195.8
195.2
194.9
194.4
193.9
193.6
193.1
192.7
192.4

192
191.4
191.1
190.7
190.3
189.9
189.5

189
188.7
188.3
187.9
187.6
187.1
186.7
186.4
186.2
185.7

243.7
243.7
243.6
243.3
243.1
243.1
242.9
242.8
242.8
242.7
242.4
242.3
2422
2422
242
241.8
241.7
241.6
241.5
241.3
241.2
241.2
241
240.8
240.8
240.6
240.6
240.4
240.2
240
239.8
239.8
239.7
239.6
239.4
239.2
239.1
238.9
238.7
238.6
238.2
238.1
238.1
237.8
237.5
237.3
237.1
236.8
236.8
236.6
236.2
236
235.7
235.5
235
234.9
234.6
234.3
2339
233.6

249.3
249.2
249.1
248.8
248.8
248.6
248.5
248.5
248.5
248.4
248.3
248
248
2479
247.7
247.7
247.6
247.6
247.5
247.5
247.2
2473
247.1
246.9
246.9
246.8
246.8
246.5
246.5
246.4
246.3
246.3
246.2
246
245.9
245.7
245.6
245.5
245.5
245.3
245.3
244.9
244.9
2447
244.5
244 .4
2442
243.8
2442
243.8
243.5
243.4
243.1
242.8
242.6
242.4
242.2
242
241.8
241.5

241.9
241.9
241.7
241.6
241.5
241.5
241.3
241.1
241.1
241
240.9
240.7
240.6
240.5
240.4
240.3
240.2
240
239.9
239.9
239.7
239.6
239.5
239.4
239.3
239.2
239.1
238.9
238.8
238.7
238.5
238.4
238.2
238.2
238
237.8
237.7
237.5
237.3
237.2
236.9
236.8
236.8
236.5
236.4
236.1
236
235.8
235.5
235.3
235.1
234.8
234.5
234.3
234.1
233.9
233.6
233.5
233.1
232.9

230.4
230.3
230.2
230
229.8
229.6
229.5
229.4
229.2
229
228.8
228.7
228.5
228.4
228.3
228.1
228
227.8
227.7
227.6
2274
2274
227.3
227.1
227
226.8
226.7
226.7
226.5
226.4
226.3
226.3
226
226
225.9
225.7
225.6
225.6
225.4
225.2
225.1
225.2
225
224.9
224.9
224.7
224.7
224.6
224.4
224.3
224.3
224.2
224.1
2239
223.8
223.8
223.7
223.7
223.6
223.5

241.8
241.8
241.6
241.5
241.5
241.3
241.3
241.1
241
240.9
240.8
240.7
240.6
240.5
240.5
240.4
240.3
240.2
240.1
240
239.9
239.9
239.8
239.7
239.5
239.6
239.4
239.3
239.2
239.2
239.1
239.1
239
239
238.9
238.8
238.8
238.7
238.5
238.6
238.5
238.4
238.3
238.2
238.2
238.1
238
238
237.9
237.9
237.8
237.8
237.7
237.5
237.5
237.4
237.3
237.4
237.2
237.3

97.4
98.2
96.5
96.4
96.6
97.3
96.2
96.8
96.1
97.1
96.6
96.4
97.4
96
96.9
97.5
96.7
97
97.1
97.9
96.1
96.4
96
95.5
96.3
97.5
97.4
96.7
97.4
97.2
96.7
97.2
97.1
97.7
97.3
96.9
96.7
96.9
96.6
97.4
97
96.3
97.5
97
97.1
97.1
96.3
96.4
96.4
96.9
97
97.1
97.6
96.7
96.8
97.7
96.5
96.5
96.8
96.1
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1786152
1787152
1788152
1789152
1790152
1791152
1792152
1793152
1794152
1795152
1796152
1797152
1798152
1799152
1800152
1801152
1802152
1803152
1804152
1805152
1806152
1807152
1808152
1809152
1810152
1811152
1812152
1813152
1814152
1815152
1816152
1817152
1818152
1819152
1820152
1821152
1822152
1823152
1824152
1825152
1826152
1827152
1828152
1829152
1830152
1831152
1832152
1833152
1834152
1835152
1836152
1837152
1838152
1839152
1840152
1841152
1842152
1843152
1844152
1845152

177
176.6
176.3
175.9
175.6
175.2
174.8
174.5
174.2
173.7
173.4
173
172.7
172.3
172
171.7
171.3
170.9
170.7
170.3
170
169.7
169.4
169
168.6
168.4
168.1
167.8
167.4
167.3
166.7
166.4
166.3
165.9
165.6
165.2
164.9
164.7
164.3
164
163.8
163.5
163.2
162.9
162.6
162.3
162
161.7
161.5
161.1
160.9
160.5
160.3
159.9
159.7
159.4
159.1
158.9
158.6
158.2

185.3
184.9
184.6
184.1
183.7
183.5
183
182.8
182.4
182.1
181.7
181.5
181
180.7
180.4
180
179.7
179.3
179
178.7
178.4
178
177.9
177.4
177.1
176.8
176.4
176.1
175.8
175.6
175.2
174.8
174.6
174.2
174.1
173.5
173.3
173
172.7
172.4
172.2
171.7
171.6
171.1
170.9
170.6
170.4
170
169.8
169.5
169.3
168.9
168.8
168.5
168.1
167.8
167.6
167.3
167
166.7

233.2
233.1
232.6
232.2
232
231.7
231.2
230.9
230.4
230.1
229.7
229.4
228.9
228.5
228.1
227.6
227.3
226.8
226.5
226.1
225.5
225.2
224.7
2242
2239
2233
222.9
222.5
221.9
221.5
221.1
220.7
220.3
219.6
219.3
218.8
218.3
217.9
217.6
217.1
216.5
216.3
215.7
215.2
214.7
214.4
213.9
213.4
212.9
212.4
212
211.6
211.1
210.7
210.3
210
209.4
209
208.7
208.1

241.2
240.9
240.7
240.4
240
239.8
239.4
239
238.9
238.5
238.1
237.8
237.4
236.9
236.5
236.2
235.8
235.3
234.9
234.4
234
233.6
233.3
232.6
232.4
231.8
231.3
230.8
230.3
229.8
229.2
228.7
228.2
227.6
227.1
226.5
225.9
225.5
224.9
224.4
223.8
223.3
222.6
222
221.5
220.9
220.3
219.8
219.2
218.5
218
217.4
216.8
216.2
215.9
215.1
214.6
214.1
213.5
212.9

232.6
232.4
232.1
231.7
231.4
231
230.7
230.4
230
229.8
229.3
229.1
228.6
228.3
227.8
227.5
227.2
226.9
226.5
226.2
225.7
225.3
224.9
224.5
224.1
223.8
223.1
223
2225
222
221.7
221.2
220.8
220.3
220
219.5
219.3
2189
218.4
218
217.6
217.3
216.9
216.6
216
215.6
215.2
214.8
214.5
214
213.4
213.1
212.8
2125
212
211.6
211.3
210.9
210.5
210.3

223.5
223.3
223.2
223.3
223
223
222.9
222.8
222.7
2227
222.5
222.5
222.4
222.4
222.3
222.1
222.1
222.2
221.9
222
2219
221.7
221.6
221.7
221.6
221.4
221.4
221.3
221.2
221.1
221
220.9
220.9
221
220.8
220.8
220.7
220.5
220.6
220.5
220.5
220.3
220.3
220.2
220.2
220
219.9
219.8
219.8
219.8
219.7
219.5
219.5
219.7
219.4
219.4
219.4
219.1
219.2
219

237.1
237.1
237
236.9
236.9
236.9
236.8
236.7
236.7
236.6
236.5
236.4
236.4
236.2
236.3
236.1
236.2
236.1
236.2
235.9
235.9
235.8
235.7
235.6
235.6
235.5
235.5
235.4
235.5
235.2
235.2
235.1
235.1
235.1
234.9
235
234.8
234.7
234.8
234.5
234.6
234.5
234.4
234.3
234.5
234.2
234.2
234.1
233.9
234
233.9
233.7
233.8
233.6
233.7
233.5
233.4
233.3
233.3
233.3

96.6
96.5
97
97.2
95.8
96.2
96.7
96.9
96.9
97.3
96.6
97
96.8
96.7
97.3
97.3
96.8
96.4
96.9
97.8
96.4
96.9
96.7
96.9
96.6
97.1
97.1
96.4
96.7
96.2
96.4
96
96.6
96.2
95.9
96.2
96.6
96.3
95.5
96.6
96.9
96.8
95.8
97.5
97.1
96.5
96.4
96.4
96.9
96.2
96.6
96.4
96
96
96.6
96.1
96.9
96.3
96.7
94.9
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1846152
1847152
1848152
1849152
1850152
1851152
1852152
1853152
1854152
1855152
1856152
1857152
1858152
1859152
1860152
1861152
1862152
1863152
1864152
1865152
1866152
1867152
1868152
1869152
1870152
1871152
1872152
1873152
1874152
1875152
1876152
1877152
1878152
1879152
1880152
1881152
1882152
1883152
1884152
1885152
1886152
1887152
1888152
1889152
1890152
1891152
1892152
1893152
1894152
1895152
1896152
1897152
1898152

158.1
157.8
157.5
157.1
156.9
156.6
156.4
156
155.8
155.5
155.3
155
154.7
154.5
154.2
154
153.8
153.4
153.3
153
152.7
152.5
152.2
152
151.8
151.5
151.2
151.2
150.8
150.6
150.3
150
149.7
149.6
149.4
149.2
149
148.7
148.5
148.2
148
147.8
147.6
147.3
147.2
146.9
146.8
146.5
146.3
146.2
145.9
145.6
145.1

166.5
166.2
166
165.7
165.4
165
164.9
164.5
164.3
163.9
163.8
163.5
163.2
163
162.7
162.4
162.2
161.8
161.7
161.4
161.2
160.9
160.7
160.5
160.2
159.9
159.7
159.4
159.2
159.1
158.7
158.4
158.1
157.9
157.7
157.5
157.2
157.1
156.8
156.5
156.4
156.1
156
155.7
155.4
155.3
155.1
154.8
154.7
154.4
154
154
153.7

207.7
207.4
206.9
206.4
206.1
205.7
205.2
204.9
204.4
203.9
203.7
203.2
202.9
202.4
202.1
201.7
201.2
200.9
200.5
200.1
199.8
199.2
199.1
198.5
198.3
197.9
197.6
197.2
196.8
196.4
196.1
195.7
195.3
195
194.7
194.4
194
193.7
193.3
192.8
192.7
192.3
192.1
191.7
191.4
190.9
190.5
190.3
190
189.6
189.4
189.2
189

212.2
211.7
211.2
210.6
210
209.6
209.1
208.4
207.8
207.3
206.9
206.4
205.7
205.3
204.6
204.2
203.7
203.2
202.8
202.2
201.8
201.3
200.9
200.4
199.8
199.3
199
198.4
197.9
197.5
197.1
196.6
196.2
195.8
195.2
194.9
194.5
194
193.7
193.2
192.8
192.4
192
191.7
191.3
190.9
190.4
190.1
189.7
189.2
188.9
188.6
188.4

209.8
209.4
209
208.7
208.3
207.9
207.6
207.3
206.9
206.6
206.1
205.8
205.5
205.2
204.8
204.5
204.1
203.7
203.4
203.2
202.9
202.5
202.1
201.9
201.5
201.2
200.7
200.5
200.2
199.8
199.5
199.3
198.8
198.7
198.3
198
197.7
197.5
197.2
196.9
196.5
196.3
196
195.7
195.4
195.1
194.9
194.6
194.3
194.1
193.7
193.4
193.3

219
218.9
218.9
218.9
218.7
218.6
218.7
218.6
218.4
218.3
218.3
218.3
218.1

218

218

218
217.8
217.8
217.6
217.6
217.5
217.4
217.4
217.3
217.2
217.2
217.1

217
216.9
216.8
216.7
216.6
216.5
216.5
216.4
216.3
216.3
216.1
216.1
2159
215.8
2159
215.8
215.7
215.6
2154
215.3
2154
215.2
215.3
215.1

215
214.9

233.1
233.3
233
232.9
232.9
232.9
232.7
232.7
232.5
232.4
232.5
232.3
232.2
232.2
232
232
231.9
231.9
231.7
231.6
231.6
231.6
231.5
231.3
231.2
231.2
231
230.8
230.9
230.8
230.8
230.4
230.5
230.5
230.3
230.1
230.1
230
230
229.8
229.8
229.7
229.5
229.4
229.3
229.3
229.1
229
228.9
228.8
228.7
228.6
228.7

95.9
96.2
96.4
96.7
96.7
96.1
95.3
96.4
95.7
96.2
96.2
95.8

95.2
96.5
95.7
96.7

97.6
96.4
96.2
96.5
95.8
97.1
96.4
96.8
96.5
95.8
95.5
96.6
95.8
96.8
96.2
95.8
95.8
95.7
96.3
96.2
96.1
95.9
96.1
96.3
97.2
96.6
95.7
96.4
95.9
95.8
96.3
95.7
97.1
121.5
74.5
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EKD

Cizelge D.1 : WHTC cevrimi SCR sistemi sicaklik 6l¢iim degerleri.

Olgiim  Sicaklik  Sicaklik  Sicaklik  Sicaklik  Sicaklik  Sicaklik  Sicakhk  Egzoz
Zaman1  SCR_1 SCR.2 SCR.3 SCR 4 SCR5 SCR_ 6 SCR_7 Akist
(ms) ) °C) 0 ) °C) 0 ) (kg/h)
119 232.4 230.6 224.2 198.5 227.8 226.34 192.38 0.7
1119 232.4 230.6 224.3 198.4 228 226.27 192.38 45.9
2119 232.3 230.6 224.4 198.1 227.6 226.21 192.54 48.3
3119 232.3 230.7 224.2 197.7 227.6 226.4 192.87 50.6
4119 232.4 230.5 224.1 197.3 227.2 226.26 193.11 53
5119 232.3 230.4 224.1 196.5 227.3 226.54 193.62 55.4
6119 232.3 230.4 224.2 196 226.9 226.42 194.12 57.8
7119 232.2 230.4 224.2 195.3 226.8 226.61 194.57 60.1
8119 232.1 230.3 224.2 194.3 226.6 226.54 195.13 62.5
9119 232.1 230.4 224.3 193.6 226.4 226.6 195.7 64.9
10119 232 230.2 224.3 192.6 226.1 226.63 196.24 67.3
11119 232 230.2 224.1 191.3 225.7 226.73 196.82 69.6
12119 231.8 230 224.1 190.2 225.3 226.87 197.44 72
13119 231.9 229.8 224.1 188.8 225 226.91 198.12 74.4
14119 231.8 229.8 224 187.4 224.4 227.05 198.89 76.8
15119 231.7 229.6 223.9 186.2 223.8 227.1 199.75 79.2
16119 231.6 229.8 223.9 185.1 2234 227.29 200.42 8L.5
17119 231.9 229.7 224.1 183.9 222.8 227.61 201.33 83.9
18119 231.9 229.7 224.2 182.6 2222 227.77 202.19 86.3
19119 232 229.6 224.2 181.4 221.5 228.25 203.21 88.7
20119 232 229.6 224.2 180.5 220.7 228.54 204.24 91
21119 232.2 229.6 224 179.4 219.8 228.81 205.54 93.4
22119 232.1 229.4 224 178.5 218.7 229.06 206.62 95.8
23119 232 229.3 223.8 177.6 217.8 229.46 207.88 98.2
24119 232.1 228.9 223.5 176.7 216.4 229.84 209.07 100.5
25119 231.9 228.5 223.1 175.8 215.1 230.21 210.29 102.9
26119 231.8 227.8 222.6 175.2 213.5 230.45 211.48 105.3
27119 231.7 227.5 222.1 174.6 212.2 230.74 212.7 107.7
28119 231.5 226.9 221.4 173.9 210.5 231.09 213.88 110
29119 231.2 226.2 220.6 173.3 208.9 231.43 214.99 112.4
30119 230.9 225.3 219.7 172.7 207.2 231.59 216.07 114.8
31119 230.3 224.1 218.4 172 205.4 231.84 217.29 117.2
32119 229.7 222.9 217.3 171.5 203.5 231.87 218.35 119.6
33119 228.9 221.6 216.1 170.8 201.7 231.82 219.07 121.9
34119 228.2 220.4 214.7 169.8 199.9 231.75 219.88 124.3
35119 227.3 219.2 213.4 169.2 198.5 231.58 220.45 126.7
36119 226.5 218.1 212.2 168.5 197.1 231.43 221.11 129.1
37119 225.8 217.1 210.9 167.8 195.8 231.24 221.47 131.4
38119 224.8 215.6 209.6 167.3 194.5 231.06 222 133.8
39119 2239 214.7 208.4 166.7 193.1 230.9 222.45 134.3
40119 223 213.4 207.2 166.2 191.7 230.44 222.68 146.1
41119 222.1 212.3 205.9 165.7 190.6 230.43 222.98 151.4
42119 221.3 211.1 204.6 165.3 189.4 230.08 223.27 143.6
43119 220.4 210 203.6 164.8 188.2 229.79 223.47 123.7
44119 219.5 208.7 202.3 164.4 187.2 229.53 223.7 102.4
45119 218.5 207.7 201.3 164.1 186.2 229 223.99 100
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46119
47119
48119
49119
50119
51119
52119
53119
54119
55119
56119
57119
58119
59119
60119
61119
62119
63119
64119
65119
66119
67119
68119
69119
70119
71119
72119
73119
74119
75119
76119
77119
78119
79119
80119
81119
82119
83119
84119
85119
86119
87119
88119
89119
90119
91119
92119
93119
94119
95119
96119
97119
98119
99119
100119
101119
102119
103119
104119
105119

217.6
216.9
216.1
215.3
214.6
213.9
213.3
212.6
212
211.4
210.6
209.9
208.9
208.3
207.6
206.8
206
204.9
204
203.1
202.2
200.9
200
198.9
198
197
196.1
195
193.7
192.4
191.3
189.8
188.7
187.5
186.1
185
183.9
182.9
181.9
180.9
179.8
179
178.3
177.7
177
176.3
175.5
174.9
173.9
173.3
172.5
171.7
171.1
170.6
170.1
169.5
168.8
168.1
167.4
166.8

206.6
205.7
204.6
203.8
202.9
202.1
201.5
200.7
200
199
198
196.9
195.9
194.9
194.1
193
192
190.9
189.9
188.8
187.7
186.7
185.6
184.4
183.6
182.6
181.7
180.6
179.5
178.3
177.2
175.9
174.9
173.8
172.8
171.7
170.9
170.2
169.2
168.3
167.4
166.8
166.1
165.8
165.3
164.8
164.2
163.4
162.8
162.2
161.6
161
160.5
160.1
159.6
159
158.6
158.1
157.7
157.1

200
199.2
198
197.2
196.4
195.7
195
194.3
193.6
192.7
191.8
190.8
189.7
188.9
188.2
187.2
186.3
185.4
184.5
183.4
182.5
181.6
180.8
179.8
179.3
178.4
177.6
176.6
175.9
174.8
173.7
172.7
171.7
170.7
169.8
168.8
168
167.3
166.6
165.8
165.1
164.3
164
163.6
163.1
162.6
162.1
161.4
160.7
160
159.5
159.1
158.7
158.3
158
157.6
157.2
156.6
156
155.6

164
164.1
163.9

164
163.8
163.8
163.3
163.2
162.9
162.5
162.1
161.7
161.6
161.5
161.2
160.7
160.2
159.8
159.1
158.6
158.2
157.9
157.3
156.8
156.3
155.7
155.2
154.6
153.7

153
152.1
151.6
150.7

150
149.4
148.9
148.5
148.1
147.5

147
146.8
146.8
146.7
146.6
146.5
146.2
145.9
145.7
145.4
145.5
145.5
145.4
145.5
145.8
145.8
145.8

146
146.1
146.2
146.3

185.3
184.4
183.8
183.2
182.5
182.1
181.5
181
180.4
179.6
178.9
178.1
177.7
177.3
176.9
176.4
175.6
175
174.5
173.8
173.3
172.7
172
171.5
171
170.5
169.7
168.9
168.1
167
166.2
165.3
164.3
163.4
162.4
161.8
161.1
160.4
159.6
158.9
158.3
157.9
157.5
157.3
156.9
156.3
155.8
155.3
154.8
154.4
154
153.6
153.3
153.1
152.7
152.4
152.1
151.7
151.4
151

228.71
228.46
228.15
227.68
227.39
227.14
226.79
226.5
226.2
225.9
225.59
225.37
225.07
224.75
224.48
224.28
223.86
223.45
2229
222.38
221.88
221.11
220.5
219.56
218.82
217.98
217.13
216.01
215.02
213.85
212.68
211.52
210.24
208.92
207.61
206.22
205.15
204
202.9
201.99
200.72
199.74
198.69
197.84
196.98
196.21
195.34
194.4
193.5
192.65
191.59
190.77
189.98
189.03
188.22
187.26
186.55
185.58
184.89
184

224.22
224.32
224.61
224.74
224.78
224.89
225.05
225.17
225.22
225.37
225.56
2259
226.22
226.27
226.59
227.1
227.5
227.69
227.92
228.06
228.29
228.25
228.34
228.26
228.29
228.46
228.53
228.35
228.07
227.6
227.1
226.55
225.86
225.15
224.33
223.63
22275
222.13
221.35
220.46
219.64
218.82
218.03
217.17
216.4
21591
215.23
214.57
213.7
212.98
212.05
211.3
210.38
209.55
208.52
207.95
206.94
206.33
205.5
204.64

103.3
98.6
97.5
96.4
96.5
94.8
91.9
121
159.8
202.2
244.6
237.9
231.2
261.5
293.9
258.3
221.4
263.1
274.5
232
202.6
243.3
329.7
525
514.7
505.9
469.8
389.9
351.6
322.6
306.3
302.1
305.3
310.5
304.7
243
185.3
214.3
230.9
243.4
233.2
213.4
203.8
198.4
199.4
199.1
205.7
211.3
216.4
224.3
231
237
236.6
241.4
244.7
248.9
251.9
252.3
253.8
252
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106119
107119
108119
109119
110119
111119
112119
113119
114119
115119
116119
117119
118119
119119
120119
121119
122119
123119
124119
125119
126119
127119
128119
129119
130119
131119
132119
133119
134119
135119
136119
137119
138119
139119
140119
141119
142119
143119
144119
145119
146119
147119
148119
149119
150119
151119
152119
153119
154119
155119
156119
157119
158119
159119
160119
161119
162119
163119
164119
165119

166.2
165.5
164.9
164.1
163.5
163
162.4
161.9
161.2
160.6
160
159.5
158.8
158.2
157.7
157.1
156.7
156.4
156
155.7
155.3
154.9
154.7
154.3
153.6
153
152.4
151.9
151.4
150.8
150.5
150
149.7
149.3
148.8
148.5
148.1
147.7
147.4
147
146.9
146.5
146.2
146.1
146
145.9
146
145.9
146.1
146.3
146.3
146.5
146.7
146.8
146.8
146.9
147
146.9
146.9
146.8

156.6
156
155.5
154.9
154.6
154
153.6
153.1
152.7
152.4
151.8
151.3
150.9
150.5
150.1
149.8
149.7
149.5
149.2
149
149
148.6
148.6
148.3
147.8
147.4
147
146.7
146.3
146
145.7
145.5
145.3
145
144.7
144.4
144.2
144
143.8
143.6
143.4
143.4
143.2
143.3
143.4
143.4
143.6
143.8
144.1
144.4
144.6
144.8
144.9
145.2
145.2
145.5
145.6
145.6
145.9
145.9

155.2
154.6
154.3
153.8
153.3
153
152.6
152
151.8
151.3
151
150.6
150.2
149.7
149.5
149.2
149
148.9
148.7
148.6
148.5
148.3
148.2
148
147.7
147.3
146.8
146.5
146.1
145.8
145.5
145.3
145.1
144.6
144.6
144.3
143.9
143.9
143.7
143.6
143.5
143.4
143.4
143.3
143.6
143.6
143.9
143.9
144.3
144.6
144.9
145.1
145.3
145.4
145.6
145.7
145.8
146
146
146.2

146.5
146.8
147.1
147.2
147.4
147.7
148
148.3
148.5
148.8
149.1
149.4
149.4
149.8
150.3
150.8
151.2
151.5
152
152.4
152.7
153
153.4
153.5
153.6
153.6
153.5
153.6
153.5
153.6
153.8
153.7
153.8
153.8
154
154.2
154.3
154.7
154.9
155.2
155.6
155.7
156
156.2
156.4
156.5
156.9
156.9
157.3
157.2
157.4
157.4
157.3
157.2
157.4
157.3
157.2
157.2
157.1
157.4

150.8
150.4
150
149.9
149.8
149.4
149.2
149
148.9
148.6
148.5
148.1
148.1
147.9
147.9
147.8
148
148.2
148.2
148.4
148.6
148.7
148.6
148.6
148.5
148.3
148
147.8
147.6
147.4
147.3
147.2
146.9
147
146.7
146.7
146.7
146.5
146.4
146.6
146.8
147
147.1
147.3
147.5
147.9
148.2
148.6
148.9
149.2
149.5
149.9
150.1
150.2
150.5
150.6
150.8
151.1
151.3
151.6

183.15
182.14
181.3
180.71
179.71
179.04
178.24
177.28
176.55
175.91
175.18
174.28
173.62
172.63
171.94
171.17
170.6
169.95
169.31
168.57
167.95
167.3
166.58
165.98
165.07
164.44
163.79
163.17
162.39
161.83
161.28
160.64
160.04
159.61
158.87
158.33
157.82
157.13
156.74
156.32
155.59
155.13
154.67
154.06
153.69
153.16
152.67
152.38
152
151.58
151.64
151.38
151.25
151.21
151.14
151
150.74
150.69
150.43
150.43

203.68
202.74
201.93
200.95
200.02
199.15
198.26
197.27
196.52
195.58
194.77
193.87
192.82
191.98
191.06
190.2
189.3
188.47
187.63
186.82
185.91
185.07
184.33
183.58
182.73
181.85
181.15
180.37
179.56
178.88
178.15
177.35
176.75
175.94
175.35
174.68
173.85
173.13
172.46
171.89
171.14
170.39
169.87
169.06
168.49
167.78
167.1
166.46
165.95
165.28
164.91
164.41
163.96
163.41
163.05
162.77
162.45
162.28
162.07
161.64

256
260.9
251.9
238.5
224.6

214
213.9
211.2
201.3
200.8
204.2
225.3
231.7
231.8
2239
223.3
229.2

237

226
250.5
320.4
271.2
218.6
279.1
233.4
190.7
111.3

88.6

98.3

98.6

96.7

96.5

96.4

96

96.3

95.7

95.9

93.3

86.8

91.3
103.6
113.3
123.4
128.1
126.5
123.7
120.2

117
108.8
102.8

99.3
103.1
112.5
122.5
128.6
132.2

139
151.8
174.7
189.1

187



166119
167119
168119
169119
170119
171119
172119
173119
174119
175119
176119
177119
178119
179119
180119
181119
182119
183119
184119
185119
186119
187119
188119
189119
190119
191119
192119
193119
194119
195119
196119
197119
198119
199119
200119
201119
202119
203119
204119
205119
206119
207119
208119
209119
210119
211119
212119
213119
214119
215119
216119
217119
218119
219119
220119
221119
222119
223119
224119
225119

147.1
147
147.4
147.7
148.3
148.7
149.1
149.3
149.6
149.7
149.7
149.8
149.9
149.9
149.7
149.9
150
150
150.3
150.5
150.7
150.9
151.2
151.2
151.5
151.7
151.8
151.9
152.1
152.3
152.4
152.4
152.5
152.8
153
153
153.1
153.1
153.1
153.2
153.2
153.3
153.5
153.6
153.5
153.8
153.7
153.8
153.9
154
154
154.1
154.2
154.3
154.3
154.3
154.4
154.3
154.4
154.5

146.1
146.3
146.8
147.5
148.1
148.6
149
149.1
149.5
149.7
149.9
150
150.1
150.1
150.4
150.4
150.7
151
151.4
151.6
152.1
152.5
152.7
152.8
153.2
153.2
153.5
153.6
154
154
154.2
154.4
154.5
154.6
154.7
154.8
154.9
154.9
155
154.9
155.1
155.1
155.3
155.2
155.2
155.5
155.6
155.4
155.6
155.6
155.7
155.7
155.7
155.8
155.7
155.7
155.6
155.8
155.7
155.8

146.5
146.9
147.2
147.9
148.5
148.9
149.3
149.5
149.9
150
150.1
150.3
150.5
150.5
150.6
151
151
151.2
151.7
152
152.5
152.7
153
153.3
153.3
153.7
153.9
153.9
154.1
154.3
154.5
154.5
154.8
154.7
155
155.1
155
155
155.2
155.3
155.3
155.3
155.3
155.2
155.4
155.5
155.5
155.6
155.4
155.5
155.5
155.5
155.5
155.7
155.5
155.7
155.6
155.7
155.6
155.6

157.7
158
158.2
158.5
158.5
158.6
158.5
158.5
158.4
158.2
158
157.9
157.7
157.6
157.6
157.6
157.6
157.6
157.7
157.6
157.5
157.6
157.4
157.3
157.3
157.1
156.9
157.1
156.9
156.8
156.7
156.4
156.3
156.1
155.9
155.6
155.5
155.4
155.1
155.1
154.8
154.6
154.4
154.1
154
153.7
153.3
153.2
152.8
152.8
152.5
152.3
152
151.8
151.7
151.4
151.1
150.9
150.7
150.5

152.2
152.6
153.3
153.9
154.5
154.9
155.1
155.2
155.5
155.7
155.8
155.8
156.1
155.9
156.1
156.2
156.3
156.8
157
157.2
157.2
157.4
157.5
157.4
157.7
157.7
157.8
157.6
157.8
157.7
157.8
157.9
157.7
157.7
157.6
157.7
157.5
157.6
157.6
157.5
157.5
157.3
157.5
157.4
157.2
157.1
157.2
157
157
156.9
157.1
156.8
156.8
156.7
156.8
156.6
156.7
156.4
156.3
156.4

150.17
149.97
149.96
149.88
150.03
150.04
150.31
150.48
150.61
150.79
150.77
150.62
150.71
150.47
150.44
150.13
150.06
149.82
149.79
149.63
149.68
149.64
149.49
149.59
149.52
149.51

149.6
149.49
149.54
149.47
149.41
149.59
149.42
149.52
149.37
149.38
149.41
149.47
149.42
149.42
149.51
149.31
149.48
149.27
149.34
149.21
149.31
149.16
149.29
149.25
149.17
149.21
149.36
149.24
149.33
149.35
149.35
149.27
149.32
149.34

161.25
161
160.75
160.46
160.23
159.95
159.98
159.66
159.81
159.83
159.78
159.63
159.61
159.33
159.06
158.92
158.54
158.15
157.77
157.44
157.02
156.78
156.49
156.26
156.01
155.83
155.63
155.42
155.28
155.13
154.97
154.82
154.51
154.4
154.09
153.99
153.78
153.61
153.46
153.3
153.03
153.05
152.69
152.45
152.35
152.15
151.95
151.82
151.63
151.48
151.39
151.14
151.04
150.89
150.61
150.66
150.44
150.42
150.17
150.05

184.7
175.5
158.8
137.9
123.7
117.3
112.3
111.3
111.5
110.4
113.8
129.6
160.5
204.4
203.9
207.3
219.3
210.4
219.8
227.2
210.8
207.7
199.6
173.6
131.3
97.7
108.2
104.2
100.3
99.5
97.5
97.6
95.6
95.4
95.8
96.7
95.9
95.1
93.8
95.6
95.1
94.9
95
94.5
95.2
95
94.4
94.5
95.6
95.1
94.7
94.5
95.5
94.8
94.8
96
94.9
95
95.7
94.8

188



226119
227119
228119
229119
230119
231119
232119
233119
234119
235119
236119
237119
238119
239119
240119
241119
242119
243119
244119
245119
246119
247119
248119
249119
250119
251119
252119
253119
254119
255119
256119
257119
258119
259119
260119
261119
262119
263119
264119
265119
266119
267119
268119
269119
270119
271119
272119
273119
274119
275119
276119
277119
278119
279119
280119
281119
282119
283119
284119
285119

154.5
154.5
154.7
154.7
154.7
154.6
154.8
154.8
155
154.9
154.9
154.9
155
155
155.1
155.1
155.1
154.9
155.1
155.1
155.1
155
155.1
155.2
155.1
155.1
155.1
155.1
155.2
155.2
155.3
155.2
155.2
155.3
155.2
155.3
155.4
155.9
156.8
157.6
158
158
157.5
157.1
156.8
156.2
155.6
155.1
154.5
154.1
153.6
153.1
152.7
152.2
151.8
151.5
151.1
150.7
150.3
150.1

155.8
155.7
155.8
155.8
155.7
155.8
155.7
155.6
155.7
155.7
155.7
155.7
155.6
155.7
155.6
155.4
155.6
155.3
155.3
155.5
155.4
155.3
155.4
155.3
155.1
155.2
155.2
155.1
155.1
155.1
155.1
155
154.8
154.7
154.7
154.7
154.9
155.5
156
156.3
156.4
155.9
155.4
154.9
154.4
153.7
153.1
152.4
151.8
151.2
150.6
149.9
149.5
149.1
148.6
148.1
147.8
147.4
147
146.6

155.6
155.5
155.6
155.6
155.5
155.5
155.5
155.5
155.5
155.4
155.5
155.3
155.3
155.3
155.3
155.2
155.1
155.2
155.1
155.1
154.9
155
155
155
154.9
154.8
154.7
154.8
154.6
154.6
154.6
154.4
154.4
154.2
154.3
154
154.4
154.9
155.3
155.8
155.8
155.5
154.9
154.3
153.7
153.2
152.5
151.6
151.1
150.4
149.7
149.1
148.6
148.2
147.7
147.3
147
146.6
146.2
145.8

150.2
150
149.8
149.6
149.4
149.2
149
148.8
148.7
148.3
148.3
147.9
147.8
147.7
147.4
147.3
147
146.8
146.8
146.5
146.4
146.1
146.1
145.9
145.7
145.5
145.4
145.1
145.1
144.9
144.8
144.6
144.4
144.1
144.2
144.2
144.5
144.8
145.2
145.3
145.1
144.5
144.1
143.4
142.9
142.5
142.1
141.5
141.3
140.9
140.6
140.4
140.2
140.1
140
139.9
139.8
139.8
139.7
139.6

156.2
156.1
156
155.9
155.8
155.6
155.6
155.5
155.5
155.3
155.2
155.3
155.1
155
155
154.8
154.7
154.6
154.4
154.3
154.2
154.1
153.9
153.7
153.8
153.7
153.4
153.3
153.1
153.1
152.9
152.8
152.7
152.4
152.2
152.2
152.6
152.7
153
153.1
152.6
152.1
151.4
150.7
150
149.2
148.6
147.8
147.2
146.7
146.1
145.4
145.1
144.6
144.1
143.8
143.5
143
142.8
142.5

149.42
149.41
149.42
149.4
149.46
149.57
149.52
149.56
149.62
149.66
149.74
149.75
149.91
150
149.99
150.05
150.03
150.07
150.12
150.25
150.3
150.38
150.36
150.41
150.66
150.88
150.63
150.71
150.79
150.86
150.98
151.01
151.13
151.37
151.38
151.59
151.76
152.38
153.31
154.39
155.14
155.57
155.66
155.56
155.62
155.5
155.35
155.13
154.91
154.71
154.43
154.05
153.92
153.58
153.31
152.98
152.99
152.65
152.3
152.14

149.81
149.78
149.72
149.56
149.42
149.33
149.28
149.16
149.16
149
148.94
148.84
148.77
148.88
148.69
148.78
148.66
148.7
148.51
148.55
148.41
148.43
148.39
148.46
148.29
148.31
148.29
148.31
148.29
148.36
148.22
148.26
148.25
148.31
148.35
148.37
148.43
148.77
149.49
150.74
151.7
152.43
152.92
153.13
153.2
153.35
153.21
153.28
153.05
153.03
152.82
152.66
152.45
152.24
152.22
151.98
151.77
151.63
151.43
151.36

94.9
94.3
94.9
95.7
94.6
95.3
94.1
95.3
94.6
94.8
95.2
94.4
95.3
95
94.9
95.2
95.2
94.8
94.4
94.8
95.1
94.9
94.2
95.6
94.8
93.7
95.2
94.9
93.9
89.9
110.3
143.6
199.4
256.5
232.7
234.6
370.5
692.9
898.1
598
396.7
333.5
265.5
241.7
243.2
240.2
235
225.1
207.7
190.2
169
142.2
116.9
89.6
101.9
101.1
98.3
97.8
97.4
96.7

189



286119
287119
288119
289119
290119
291119
292119
293119
294119
295119
296119
297119
298119
299119
300119
301119
302119
303119
304119
305119
306119
307119
308119
309119
310119
311119
312119
313119
314119
315119
316119
317119
318119
319119
320119
321119
322119
323119
324119
325119
326119
327119
328119
329119
330119
331119
332119
333119
334119
335119
336119
337119
338119
339119
340119
341119
342119
343119
344119
345119

149.7
149.4
149.1
148.8
148.5
148
147.9
147.6
147.4
147.2
147
146.9
146.7
146.7
146.6
146.6
146.7
146.6
146.6
146.7
146.7
146.7
146.7
146.6
146.6
146.6
146.5
146.5
146.5
146.4
146.3
146.2
146.1
146
145.9
145.9
145.9
145.8
145.6
145.6
145.5
145.5
145.4
145.1
145
144.9
145.3
145.9
146.5
146.6
146.9
146.9
146.9
146.8
146.5
146.6
146.2
145.9
145.7
145.7

146.3
145.9
145.7
145.3
145.1
144.8
144.4
144.1
144
143.7
143.6
143.5
143.4
143.4
143.3
143.4
143.4
143.4
143.4
143.4
143.4
143.3
143.3
143.2
143.2
143.1
143.1
142.9
142.9
142.9
142.7
142.8
142.8
142.6
142.6
142.5
142.5
142.3
142.3
142.1
142.1
142.1
142.1
142
141.9
142
142.5
143.1
143.7
144
144.1
144.1
144.2
144
143.8
143.8
143.6
143.4
143.3
143.2

145.5
145.1
144.7
144.4
144
143.8
143.4
143.3
143.1
142.9
142.6
142.6
142.5
142.6
142.6
142.7
142.6
142.7
142.5
142.6
142.5
142.6
142.5
142.5
142.4
142.4
142.4
142.3
142.3
142.2
142.2
142
142.1
142.1
142
141.8
141.8
141.7
141.6
141.7
141.6
141.5
141.4
141.2
141.4
141.5
142.1
142.9
143.3
143.8
143.8
143.9
143.8
143.9
143.7
143.6
143.3
143.2
143
143

139.5
139.5
139.5
139.7
139.9
140.1
140.2
140.6
140.8
140.9
141
141.1
141.1
141.2
141.3
141.3
141.5
141.4
141.4
141.4
141.3
141.3
141.4
141.3
141.2
141.3
141.2
141.2
141.2
141.2
141.1
141.1
141.1
141.3
141.1
141.1
141
141.1
141
141.2
141.2
141
141.1
141.1
141.3
141.9
142.8
143.4
143.5
143.6
143.3
143.1
142.9
142.9
142.8
142.5
142.2
142.2
142
141.9

142.2
142
141.7
141.5
141.1
141.1
140.9
140.8
140.8
140.8
140.7
141
141
141
141.2
141.2
141.4
141.4
141.3
141.4
141.5
141.6
141.5
141.6
141.6
141.6
141.7
141.7
141.7
141.7
141.7
141.7
141.7
141.8
141.9
141.7
141.8
141.8
141.8
141.9
142
141.8
141.9
142.1
142
142.4
143.3
144.1
144.3
144.4
144.5
144.3
144.3
144.2
144
143.9
143.7
143.5
143.3
143

151.85
151.8
151.5

151.35

151.12

150.84

150.75
150.6

150.42

150.16

149.95

149.76

149.66

149.46

149.27

149.31

149.21

149.08

149.04

149.07

149.15
149.2

149.17

149.23

149.29

149.29

149.33

149.48
149.6

149.43

149.45

149.44

149.48

149.53

149.51

149.43

149.44

149.35

149.44

149.33

149.33

149.27

149.33

149.28

149.15

149.13

148.97

149.35

149.69

150.16

150.44

150.49

150.66

150.59

150.58

150.52

150.63

150.39

150.13

150.04

151.23
151.09
151.01
150.73
150.66
150.59
150.51
150.42
150.2
150.15
149.98
150.05
149.86
149.63
149.6
149.5
149.4
149.39
149.28
149.18
149.23
149.18
149.16
149.16
149.15
149.25
149.3
149.39
149.58
149.56
149.73
149.8
150.05
150.12
150.18
150.37
150.6
150.64
150.75
150.84
150.86
150.89
151.03
150.99
151.04
151.33
151.24
151.3
151.84
152.38
152.9
153.18
153.55
153.8
154.05
154.21
154.19
154.15
154.32
154.16

94.2
95.2
93.2
94.4
95.4
93.6
94.6
94.2
94.4
93.7
95.1
96.5
98.7
136
187.6
243.9
303.8
293
328.7
254.7
216.7
139.8
124.3
103.3
85.2
98.8
98.5
96.3
95.9
95.1
95.5
95
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346119
347119
348119
349119
350119
351119
352119
353119
354119
355119
356119
357119
358119
359119
360119
361119
362119
363119
364119
365119
366119
367119
368119
369119
370119
371119
372119
373119
374119
375119
376119
377119
378119
379119
380119
381119
382119
383119
384119
385119
386119
387119
388119
389119
390119
391119
392119
393119
394119
395119
396119
397119
398119
399119
400119
401119
402119
403119
404119
405119

145.4
145.1
144.7
144.6
144.3
144.1
143.9
143.4
143.4
143.2
143
142.9
142.8
142.7
142.7
142.7
142.8
143
143.6
144.3
144.9
145.7
146.4
146.7
147.1
147.4
147.5
147.8
147.8
147.7
147.6
147.9
148.2
148.3
147.9
147.7
147.3
146.9
146.2
145.7
145.2
144.7
144.2
143.5
143.2
142.8
142.4
141.9
141.5
141.1
141.2
141.9
142.5
142.9
143.3
143.9
144.4
144.9
145.2
145.4

142.9
142.8
142.5
142.4
142.2
142
141.9
141.5
141.4
141.4
141.2
141.2
141.3
141.2
141.2
141.3
141.4
141.8
142.6
143.2
144
144.6
145.3
145.8
145.8
146.3
146.5
146.7
146.6
146.6
146.5
146.8
147.1
147
146.7
146.2
145.7
145.4
144.8
144
143.6
142.9
142.4
141.8
141.3
140.9
140.3
139.9
139.4
139
139.4
140.1
140.8
140.9
141.2
141.9
142.8
143.5
144.2
144.7

142.7
142.4
142.3
142.1
141.8
141.8
141.6
141.6
141.3
141.2
141
141
141.1
141.1
141.2
141.4
141.3
141.8
142.5
143.2
143.8
144.5
145.2
145.5
145.8
146.1
146.4
146.5
146.6
146.4
146.2
146.6
146.8
146.8
146.6
146
145.5
145.1
144.3
143.8
143.1
142.6
141.9
141.5
140.9
140.5
140
139.5
139
138.6
139.1
139.8
140.3
140.5
141
141.4
142.3
143.3
143.9
144.5

141.7
141.6
141.7
141.8
141.8
142
142
142.2
142.3
142.2
142.4
142.3
142.4
142.3
142.3
142.3
142.5
143.1
143.5
143.6
143.7
143.7
143.7
143.3
143
142.9
142.7
142.2
141.9
141.3
141.1
141.2
141.4
141.2
141.1
140.4
139.9
139.5
139.3
139
138.9
138.8
138.8
138.8
138.9
139
139.1
139.1
139.6
140.9
142.3
143.5
144.3
144.9
146
147.2
149
151
153
154.6

142.9
142.6
142.5
142.3
142.2
141.9
141.9
141.8
141.8
141.8
141.8
141.8
141.9
142
141.9
142
142.4
142.9
143.7
144.3
144.8
145.5
146.1
146.1
146.2
146.6
146.6
146.8
146.5
146.2
146
146.1
146.1
145.8
145.3
144.6
144
143.4
142.6
141.9
141.2
140.7
140.1
139.6
139.1
138.7
138.2
137.9
137.6
137.8
138.7
139.6
140.3
140.7
141.3
142.5
143.8
145.5
147
148

149.84
149.67
149.45
149.22
148.91
148.62
148.26
148.07
147.84
147.55
147.25
147.15
146.77
146.68
146.37
146.06
145.82
145.83
145.8
146.11
146.69
147.06
147.83
148.12
148.64
148.96
149.11
149.29
149.41
149.33
149.23
149.4
149.62
149.76
149.6
149.33
149.15
148.76
148.37
147.89
147.4
146.88
146.36
145.93
145.44
145.06
144.66
144.26
143.75
143.3
143.03
143
143.55
144.01
144.38
144.85
145.26
145.84
146.07
146.18

154.26
154.16
153.88
153.73
153.7
153.47
153.35
153.13
152.8
152.74
152.51
152.19
152.04
151.59
151.38
151.21
150.92
150.62
150.49
150.41
150.63
151.12
151.67
152.23
152.75
153.03
153.43
153.54
153.7
153.71
153.76
153.64
153.74
153.78
153.78
153.67
153.36
153.11
152.75
152.13
151.74
151.24
150.84
150.2
149.66
149.24
148.67
148.3
147.62
147.11
146.53
146.25
146.12
146.3
146.6
147.09
147.85
148.4
148.68
148.86

96.1
94.1
95.6
94.8
94.4
95.4
93.8

94
93.6
87.2
93.7
108
155.4
218.1
288.9
233.9
196
260.3
421.4
523
318.6
287.1
434.3
475.5
403.3
284.9
231.3
289.8
376.6
628.9
794.2
486.3
328.8
268.2
202.5
215.7
242.4
261.4
240.7
214.3
185.6
170.6
160.5
155.8
162.4
175.1
226.9
342.1
467.9
284.3
2239
282.6
328.2
454.3
771.2
932.5
1022.2
686.6
384
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406119
407119
408119
409119
410119
411119
412119
413119
414119
415119
416119
417119
418119
419119
420119
421119
422119
423119
424119
425119
426119
427119
428119
429119
430119
431119
432119
433119
434119
435119
436119
437119
438119
439119
440119
441119
442119
443119
444119
445119
446119
447119
448119
449119
450119
451119
452119
453119
454119
455119
456119
457119
458119
459119
460119
461119
462119
463119
464119
465119

145.4
145.3
145.3
145.7
146.3
146.9
147.2
147.4
147.7
147.9
147.8
147.7
147.8
147.6
147.5
147.5
147.6
147.5
147.5
147.7
147.8
148
148.1
148.4
148.7
149
149.3
149.7
150.1
150.7
151.5
153.1
154.3
155.4
156.3
157.3
158.6
160
161.1
161.8
162.8
163.9
164.9
165.9
166.3
166.9
167.5
168.1
168.6
168.9
169.3
169.6
170.1
170.5
170.7
171
171.4
171.7
172
172.3

145.1
145.1
145.5
146.3
147.6
148.5
149
149.7
150.2
150.5
150.7
150.9
151
151
151.2
151.3
151.4
151.6
151.7
151.9
152.2
152.6
152.9
153.3
153.6
154.2
154.6
155
155.7
156.4
157.7
159.2
160.6
161.7
162.8
164
165.6
167
168.1
168.9
170.2
171.6
172.4
173.2
173.7
174.3
174.8
175.3
175.8
176.2
176.4
176.8
176.9
177.1
177.3
177.5
177.7
177.9
178
178

144.8
144.9
145.3
146.3
147.5
148.4
149
149.7
150.3
150.6
150.9
151.1
151.3
151.5
151.5
151.6
151.7
152
152.2
152.3
152.7
152.9
153.3
153.7
154
154.6
155.1
155.6
155.9
156.7
158
159.7
160.9
161.9
162.9
164.1
165.6
167
168
168.9
170.2
171.1
172.2
172.7
173.4
173.9
174.5
174.9
175.2
175.5
175.8
176
176.3
176.5
176.5
176.7
177
177.1
177.2
177.1

156
156.8
158.2
160.3
162.4

164
165.4
166.6
167.7
168.5
169.1
169.8
170.1
170.8
171.3
171.8
172.3
172.7
173.3
173.6
174.3
174.9
175.5

176
176.6
177.2
177.8
178.3

179
180.1
181.2
182.4
182.9
183.4
183.9
184.7
185.6
186.1
186.2
186.5

187
187.2
187.1
187.1
186.7
186.2

186
185.4

185
184.4
183.9
183.1
182.6
181.9
181.4
180.7
180.2
179.6
179.3
178.8

148.7
149.1
149.9
151.6
153.4
154.8
155.6
156.5
157.3
157.8
158
158.4
158.5
158.7
158.9
159.1
159.5
159.8
160.1
160.3
160.8
161.4
162
162.4
163
163.8
164.4
165
165.6
166.7
168.5
170
171.2
172.2
173.3
174.5
176.1
177.3
178.2
179
180.1
181
181.7
182.1
182.4
182.6
182.9
183.2
183.4
183.3
183.3
183.1
183
183
182.8
182.7
182.4
182.3
182.2
182.2

146.2
146.17
145.98
146.09
146.37
146.61
146.69
146.59
146.69
146.49
146.29
146.15
145.86
145.59
145.16
145.01
144.78

144.5
144.21
143.95
143.76
143.62
143.36
143.24
143.17
143.09
143.06
142.93
143.11
143.27
143.53
144.23
145.12
146.01
146.83
147.56

148.4
149.64
150.52
151.25
152.07

152.9
153.68

154.4
155.04
155.42
156.03
156.39
156.84
157.25
157.52
157.81

158.1

158.4
158.85
159.02
159.22
159.46
159.84
159.92

148.9
148.85
148.66
148.61
148.64
148.79
148.86
148.78
148.64
148.42
148.14
147.91
147.47
147.33
146.87
146.47
146.05
145.75
145.38
144.99
144.57
144.16
143.69
143.42
143.02
142.59
142.21
142.02
141.84
141.53
141.31
141.28
141.56
142.26

142.9
143.37

144.1
144.85
145.65
146.21

146.9
147.22
147.82
148.32
148.84
149.24
149.63
149.74
149.83
150.02
150.18

150.2
150.34
150.43
150.39

150.5
150.51
150.57
150.69
150.82

303.1
364.1
672.4
843.1
625.4
442.4
366.1
414
309.3
284.4
215.9
224.6
2279
221.9
214.5
204.7
196
189
187.3
2245
304
269.6
245.1
210.6
283.4
260.5
2183
264.1
316.9
334.8
299.6
3212
260.7
314.3
441.4
547.8
391.1
318.7
400.3
4553
299.9
215.5
200.1
197.9
237.9
326.4
288.9
269.2
196.5
197.9
230.9
305.5
2715
245.6
234.1
250.2
207.5
153.8
104.3
88
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466119
467119
468119
469119
470119
471119
472119
473119
474119
475119
476119
477119
478119
479119
480119
481119
482119
483119
484119
485119
486119
487119
488119
489119
490119
491119
492119
493119
494119
495119
496119
497119
498119
499119
500119
501119
502119
503119
504119
505119
506119
507119
508119
509119
510119
511119
512119
513119
514119
515119
516119
517119
518119
519119
520119
521119
522119
523119
524119
525119

172.6
172.8
173.1
173.3
173.5
173.8
174
174.3
174.9
176
177.5
178.6
179.7
180.7
181.4
181.8
181.9
181.9
182.1
182.2
181.9
181.8
181.4
181.8
182
182.2
182
181.6
181.2
180.6
180.3
179.7
179.3
178.8
178.3
177.9
177.7
177.1
176.9
176.6
176.8
177
177.2
177.3
177.6
177.9
178
178
178
177.9
178
178.1
178
177.9
177.8
177.5
177.3
177
176.8
176.8

178.3
178.3
178.4
178.5
178.6
178.7
178.7
178.9
179.5
180.6
181.6
182.4
183
183.5
183.6
183.5
183.1
182.9
182.7
182.4
181.6
181.3
180.7
180.8
180.7
180.5
179.9
179.4
178.8
178.1
177.3
176.8
176.2
175.8
175.1
174.7
174.2
173.8
173.4
173.3
173.4
173.6
173.8
173.8
174.1
174.3
174.4
174.4
174.3
174.3
174.5
174.7
174.7
174.6
174.5
174.3
174.3
174.1
173.9
174.4

177.2
177.3
177.3
177.4
177.5
177.5
177.6
177.7
178.2
179.3
180.2
181
181.4
182
182
182
181.7
181.3
181.1
180.7
180.2
179.6
179
179
178.9
178.6
178
177.6
177
176.2
175.6
175
174.4
173.8
173.3
172.9
172.4
171.9
171.6
171.6
171.7
172
172
172.2
172.5
172.8
172.8
173
173
173
173.2
173.3
173.3
173.4
173.4
173.3
173.1
173.1
172.9
173.3

178.3
177.9
177.5
177.1
176.8
176.3
176.1
176
176.2
176.2
176.1
175.6
175.2
175
174.6
174.1
173.7
173.5
173.3
172.9
172.3
172
171.9
172.4
172.7
172.4
172
171.7
171.6
171.3
171.1
171.1
171.1
171.1
170.9
170.9
170.9
171.2
171.9
172.6
172.9
173.3
173.6
174
174.6
175
175.3
175.5
175.7
176.1
176.4
176.7
177
177
177.2
177.1
177.1
177.2
177.3
177.9

182.1
181.9
181.7
181.6
181.5
181.3
181.2
181.2
181.7
182.5
183.2
183.4
183.5
183.2
182.7
182.2
181.6
181
180.4
179.8
179
178.2
177.7
177.9
177.9
177.4
176.9
176.3
175.8
175
174.4
174
173.6
173
172.6
172.3
171.8
171.6
171.5
172
172.4
172.6
172.9
173.2
173.6
174.1
174.4
174.7
174.8
175
175.3
175.7
175.8
175.8
176
175.8
175.7
175.6
175.8
176.4

160.16
160.39
160.6
160.82
161.08
161.39
161.6
161.92
162.29
163.3
164.61
165.94
167.47
169.23
170.6
171.59
172.49
173.13
173.81
174.48
174.81
174.95
175.26
175.93
176.65
177.21
177.36
177.71
177.66
177.71
177.67
177.5
177.25
177.23
176.96
176.84
176.67
176.64
176.32
176.22
176.2
176.43
176.63
176.99
177.4
177.77
178.19
178.44
178.62
178.73
178.9
179
179.16
179.03
179.07
179
178.76
178.75
178.47
178.41

150.76
150.83
150.85
150.99
151.03
151.24
151.52
151.64
152
152.21
152.89
154.03
155.57
157.69
159.39
160.51
161.36
162.34
163.2
163.87
164.56
164.98
165.46
166.16
167.07
167.98
168.63
169.18
169.69
170
170.24
170.38
170.53
170.57
170.75
170.63
170.8
170.89
170.94
171.08
171.13
171.12
171.68
172.03
172.74
173.43
174.23
174.87
175.55
175.95
176.38
176.86
177.24
177.57
177.83
178.08
178.25
178.3
178.34
178.3

90
95.4
107.3

122
136.5
156.5
188.2
235.2
391.1
293.4
285.7
569.4
960.8
965.7
526.6

421.5
590.6
568
354.1
293.8
237.6
378.8
600.3
471.2
316
270.3
201.7
227
300
262
234
167.6
164.4
162.5
175.7
198.3
215.4
217.2
217.3
220
225.1
262
305.2
319.7
321.1
316.4
309.8
328.7
362.8
360.9
345
319.1
250.2
189.8
187.8

193
224.2
258.7
3115
430
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526119
527119
528119
529119
530119
531119
532119
533119
534119
535119
536119
537119
538119
539119
540119
541119
542119
543119
544119
545119
546119
547119
548119
549119
550119
551119
552119
553119
554119
555119
556119
557119
558119
559119
560119
561119
562119
563119
564119
565119
566119
567119
568119
569119
570119
571119
572119
573119
574119
575119
576119
577119
578119
579119
580119
581119
582119
583119
584119
585119

177.2
177.6
177.9
177.9
177.7
177.6
177.3
176.9
176.6
176.3
175.8
175.5
175.2
174.7
174.5
174.1
173.9
173.6
173.6
173.3
173.2
173.1
173
173.1
173.5
174.4
175
175.7
176.2
176.7
177.1
177.4
177.5
177.6
177.6
177.8
178.2
178.7
179.1
179.3
179.3
179.3
179.4
179.1
179.1
178.8
178.5
178.3
178
177.7
177.5
177.3
177.6
178
178.4
178.6
178.7
178.9
178.9
178.8

174.9
175.4
175.8
175.8
175.8
175.7
175.5
175.4
175
174.8
174.4
174.1
173.7
173.5
173.4
172.9
172.8
172.6
172.6
172.5
172.3
172.2
172.2
172.3
173.1
173.7
174.4
174.9
175.4
176
176.4
176.7
176.8
177
177
177.4
177.9
178.3
178.6
178.9
179
179
179
178.8
178.7
178.4
178.1
177.8
177.5
177.3
176.7
176.7
177
177.5
177.7
177.9
177.9
178
177.9
178

173.9
174.4
174.7
174.8
174.8
174.7
174.6
174.4
174.1
173.9
173.5
173.1
172.8
172.7
172.3
172.1
172
171.8
171.6
171.5
171.4
171.3
171.3
171.5
172.2
172.9
173.3
174
174.5
174.9
175.5
175.7
175.8
176
175.9
176.3
177
177.4
177.7
177.9
177.9
177.9
177.9
177.7
177.6
177.3
177
176.8
176.3
176
175.7
175.5
175.9
176.3
176.7
176.8
176.8
176.8
176.8
176.7

178.4
178.6
178.6
178.5
178.4
178.1
177.6
177.4
177
176.7
176.5
176.3
176
176.1
175.9
175.9
176
176
176
175.9
176
175.9
176.3
177
177.6
177.9
178.2
178.4
178.7
178.8
179
178.9
178.7
178.6
178.6
178.9
179.1
179.2
179.2
179.1
179
178.8
178.6
178.3
178
177.8
177.4
177.1
176.8
176.5
176.6
177.1
177.5
177.9
178.2
178.3
178.4
178.5
178.4
178.4

177
177.5
177.9
177.9
177.9
177.7
177.4
177.2
176.9
176.6
176.2
175.8
175.6
175.3

175
174.9
174.6
174.5
174.3
174.2
174.1
174.1
174.1
174.7
175.7
176.2
176.8
177.4
177.9
178.4
178.8
179.1
179.1

179
179.1
179.6
180.2
180.4
180.6
180.6
180.7
180.5
180.4
180.1
179.7
179.3

179
178.6
178.2
177.9
177.4
177.5
177.9
178.3
178.5
178.7
178.8
178.8
178.7
178.5

178.54
178.72
179.01
179.05
178.95
178.76
178.64
178.18
177.82
177.66
177.13
176.67
176.31
175.93
175.44
175.02
174.55
174.24
173.88
173.64
173.34
173.11
172.8
172.64
172.6
172.95
173.43
174.05
174.46
174.96
175.45
175.79
176
176.12
176.13
176.32
176.68
177.06
177.46
177.63
177.67
177.82
177.85
177.89
177.66
177.63
177.36
177.23
176.9
176.66
176.32
176.18
175.94
176.23
176.59
176.76
177.03
177.16
177.19
177.35

178.37
178.84
179.4
179.71
179.87
179.85
179.74
179.68
179.42
179.25
178.86
178.51
178.24
177.77
177.44
177.1
176.7
176.28
175.75
175.46
175.23
174.77
174.54
174.2
173.98
173.83
173.99
174.45
174.89
175.38
175.96
176.27
176.76
176.92
176.95
177.2
177.35
177.64
178.01
178.41
178.36
178.42
178.42
178.27
178.18
177.99
177.7
177.65
177.45
177.02
176.95
176.53
176.27
176.09
176.16
176.42
176.67
176.9
176.98
177.03

398.4
359.2
288.9
337.5
274.7
255.6
189.2
196.4
195.6
228.2
297.3
254.1
221.4
213.7
309.9
280.8
255.2
175.5
164.7
160.5
203.4
299.5
314.9
227.1
255.3
290
288.5
327
385.4
282.8
212.4
205.2
241
286.8
361.4
426.6
439.4
419.2
385.8
354.9
320
294.3
333.8
281.8
256.1
192.1
195.9
196.9
227.9
269.6
319.4
352
346.1
3352
318.9
250.1
189.4
185.3
191.5
193.8

194



586119
587119
588119
589119
590119
591119
592119
593119
594119
595119
596119
597119
598119
599119
600119
601119
602119
603119
604119
605119
606119
607119
608119
609119
610119
611119
612119
613119
614119
615119
616119
617119
618119
619119
620119
621119
622119
623119
624119
625119
626119
627119
628119
629119
630119
631119
632119
633119
634119
635119
636119
637119
638119
639119
640119
641119
642119
643119
644119
645119

178.7
178.6
178.6
178.7
178.6
178.8
179.2
179.7
180.1
180.3
180.3
180.2
180.1
179.7
179.5
179.2
178.9
178.6
178.2
178.1
178.9
179.5
180.1
180.3
180.4
180.1
180
179.8
179.6
179.3
179.1
179.4
180.1
180.4
180.5
180.5
180.3
180.2
180
179.8
179.8
179.7
179.7
179.8
179.8
180.3
180.8
181.3
181.6
182
182
182.2
182.5
182.8
183.7
184.2
184.6
184.8
184.6
184.6

177.8
177.7
177.6
177.6
177.7
177.7
178.4
178.6
179.1
179.1
179.2
179
179
178.7
178.4
178.1
177.8
177.4
177.3
177.5
178.2
179
179.5
179.9
180
179.9
179.7
179.6
179.3
179.1
179.1
179.6
180.4
180.8
180.8
180.8
180.7
180.5
180.4
180.2
180.1
180.2
180.4
180.6
180.8
181.4
181.8
182.3
182.5
182.7
182.8
183.1
183.4
183.8
184.8
185.3
185.8
185.7
185.7
185.5

176.6
176.6
176.5
176.5
176.7
176.8
177.3
177.7
178.1
178.2
178.3
178.2
178
177.7
177.5
177.2
177
176.5
176.4
176.7
177.5
178.2
178.8
179.2
179.3
179.3
179.1
179
178.7
178.5
178.5
179.1
179.7
180.2
180.3
180.3
180.1
180
180
179.8
179.7
179.9
180
180.4
180.6
180.9
181.4
181.8
182.2
182.4
182.4
182.7
183
183.6
184.3
184.9
185.1
185.1
185.1
185

178.4
178.5
178.8
178.9
179.1
179.4
180
180.4
180.5
180.6
180.8
180.8
180.6
180.4
180.3
180.2
180.2
180.2
180.8
181.4
182.3
183
183.6
184
184.2
184.2
184.3
184.1
184.1
184.2
184.5
185.2
185.7
186
185.9
185.7
185.6
185.3
185.4
185.3
185.7
185.9
186
186.1
186.4
186.9
187.1
187.1
187.2
187.2
187.2
187.3
187.6
187.9
188.3
188.3
188.1
187.8
187.4
187

178.4
178.3
178.5
178.5
178.7
178.9
179.6
180.1
180.4
180.4
180.5
180.3
180.1
179.9
179.6
179.2
178.9
178.5
178.6
179.3
180.1
180.9
181.6
182
182
182.1
181.8
181.5
181.3
181.1
181.2
182.4
183.1
183.3
183.3
183.3
183.1
182.9
182.7
182.7
182.8
183
183.3
183.5
183.8
184.4
184.8
185.2
185.4
185.6
185.7
186
186.3
187
187.8
188.2
188.3
188.2
188.1
187.7

177.37
177.33
177.11
177.16
177.17
177.24
177.66
178.14
178.49
178.72
178.91
178.92
178.85
178.85
178.74
178.46
178.15
177.95
177.63
177.46
177.73
178.3
178.71
178.99
179
179.15
178.94
178.75
178.51
178.21
177.92
178.02
178.3
178.72
178.77
178.83
178.57
178.6
178.29
178.35
178
177.85
177.63
177.57
177.54
177.76
177.86
178.29
178.64
178.84
179.06
179.2
179.32
179.71
180.17
180.87
181.26
181.46
181.6
181.42

177.06
177.25
177.05
176.89
176.9
176.89
177.09
177.37
177.79
178.18
178.4
178.48
178.68
178.7
178.51
178.46
178.23
178.05
177.83
177.5
177.41
177.86
178.41
178.68
178.93
179.05
178.82
178.75
178.6
178.49
178.13
177.73
177.89
178.27
178.42
178.69
178.57
178.62
178.44
178.37
178.1
177.89
177.67
177.43
177.25
177.17
177.1
177.1
177.4
177.77
177.86
178.03
178.21
178.42
178.82
179.46
179.95
180.24
180.43
180.5

191.1
193.5
201.9
234.4
272.5
367.3
345.2
3255
306.9
343.6
269.2
248.7
184.5
191.7
192.8
208.9
244.1
288.6
370.9
490.4
626.3
741.5
451.9
449.7
315.6
281.4
207.1
215.6
239.9
327.7
596.6
474.3
323.9
277.2
212.7
184.2
170.6
160.1
213.7
297.7
233.3
182.8
224.5
267.5
230.8
187.9
215.3
241.9
215.6
182.3
218.4
257.4
297
361.7
416.1
286.9
240.6
170.6
138.4
120

195



646119
647119
648119
649119
650119
651119
652119
653119
654119
655119
656119
657119
658119
659119
660119
661119
662119
663119
664119
665119
666119
667119
668119
669119
670119
671119
672119
673119
674119
675119
676119
677119
678119
679119
680119
681119
682119
683119
684119
685119
686119
687119
688119
689119
690119
691119
692119
693119
694119
695119
696119
697119
698119
699119
700119
701119
702119
703119
704119
705119

184.4
184.3
184.2
184
183.9
183.7
183.5
183.4
183.4
183.2
183.1
182.9
182.9
183
183
183
183.1
183.2
183.4
184.1
185
185.9
186.2
186.6
187.1
187.3
187.4
187.6
188
188.5
188.7
189.1
189.6
189.9
190.3
190.7
191.2
191.5
191.7
191.7
192.2
192.9
193.8
194.8
195.7
196.7
197.2
197.7
198.1
198.7
199.5
200.2
200.6
200.9
201.2
201.4
201.7
201.7
202
202.2

185.3
185.2
185.2
185
184.8
184.7
184.5
184.4
184.1
184.1
183.9
184
183.9
184
183.9
184.1
184.1
184.2
184.4
185.2
185.9
186.6
186.7
187.2
187.4
187.6
187.6
187.8
188.3
188.8
189.3
189.7
190.3
191
191.8
192.7
193.4
193.9
194
194.4
195.1
196.3
197.8
199.3
200.7
201.8
202.6
203.2
203.7
204.5
205.4
206
206.5
206.8
207.1
207.4
207.6
207.8
208.3
208.5

184.8
184.7
184.4
184.3
184.1
184
183.8
183.7
183.5
183.3
183.4
183.2
183.2
183.3
183.3
183.3
183.4
183.5
183.7
184.3
185.2
185.6
185.8
186.3
186.7
186.7
186.7
186.9
187.4
187.9
188.3
188.8
189.5
190.3
191
191.9
192.6
193.3
193.6
194.1
194.8
196.1
197.4
199
200.4
201.5
202.4
202.9
203.4
204.4
205.5
206
206.6
206.8
207.1
207.5
207.7
207.9
208.3
208.5

186.7
186.6
186.2
186
185.9
185.7
185.6
185.5
185.6
185.5
185.7
185.5
185.5
185.5
185.4
185.3
185.1
185.3
185.3
185.7
186.1
186.3
186.2
186.7
187
187
187
187.7
188.5
189.6
190.9
192.3
194
195.9
197.8
200
201.7
202.9
203.8
205.1
206.1
207.7
209.4
211.2
213.1
214.3
215.2
215.7
216.5
217.2
217.8
218
218
218
218
218
218.2
218.1
218.1
218.2

187.7
187.3
187.2
186.9
186.7
186.5
186.3
186.2
186
185.8
185.7
185.8
185.8
185.8
185.8
185.8
185.6
185.8
186
186.8
187.4
187.8
187.9
188.2
188.4
188.4
188.3
188.7
189.2
189.9
190.6
191.5
192.4
193.6
194.8
196.2
197.3
198
198.5
199.1
200.1
201.6
203.3
205.1
206.7
208
208.8
209.5
210
211
211.8
212.3
212.7
213
213.3
213.5
213.6
213.8
214
214.4

181.58
181.46
181.21
181.23
181.12
180.92
180.93
180.62
180.47
180.41
180.24
180.1
179.99
179.94
179.83
179.71
179.54
179.53
179.71
180.05
180.89
181.65
182.2
182.87
183.38
183.73
183.98
184.35
185.01
185.64
186.02
186.48
186.75
187.25
187.75
188.01
188.39
188.68
188.76
188.79
188.94
189.43
190.08
190.9
191.55
192.09
192.54
192.75
193.02
193.31
193.68
194.13
194.4
194.77
194.67
194.75
194.76
194.88
194.99
195.02

180.5
180.42
180.51
180.38
180.13
180.14
180.01
179.83
179.63

179.6
179.25
179.16
179.02
178.81
178.68
178.39
178.29
178.22

178
178.09
178.68
179.41
180.06
180.49
181.11
181.52
181.86
182.25
182.66
183.32
183.79
184.34

184.7
185.04
185.52
185.96
186.18
186.36
186.53
186.52

186.5
186.76
187.45
188.11
188.67
188.95
189.31
189.55
189.68

189.8
190.09
190.42
190.77
190.93
190.93
190.95
190.88
190.81
190.69
190.58

96
104.7
104.4
103.8

104
103.8
102.7
102.2
100.2

100
104.6
95.2
88.1
98.4

114
146.3
185.9
236.3
458.1
646.1
450.6
403.4
736.8
776.2
451.3

363
630.3
959.7
1023.5
1036.1
1055.9
1050.4
1051.5

1059
1068.7
909.3
520.2
374.1
402.7
444.9
606.9
878.4
980.1
1022.6
666.9
382.1
267.1
287.2
319.9
370.2
259.2
218.4
305.7
289.4
262.6

190.7
226.1
288.7

243

210.6

196



706119
707119
708119
709119
710119
711119
712119
713119
714119
715119
716119
717119
718119
719119
720119
721119
722119
723119
724119
725119
726119
727119
728119
729119
730119
731119
732119
733119
734119
735119
736119
737119
738119
739119
740119
741119
742119
743119
744119
745119
746119
747119
748119
749119
750119
751119
752119
753119
754119
755119
756119
757119
758119
759119
760119
761119
762119
763119
764119
765119

202.6
202.9
203.1
203.4
203.6
203.9
204.1
204.5
204.7
205
205.3
205.5
205.7
206.1
206.3
206.9
207.2
207.6
208.1
208.2
208.7
209.1
209.5
209.8
210.1
210.4
210.8
211
211.2
2115
211.7
212
212.2
2125
212.6
212.9
212.9
213.2
213.4
213.7
213.9
214.1
214.2
214.4
214.7
214.7
215
215
215.2
2154
215.5
215.8
215.8
2159
216.1
216.4
216.4
216.5
216.7
216.7

208.7
209
209.2
209.5
209.7
209.8
210.2
210.3
210.4
210.6
210.9
211
211.3
211.5
211.8
212.1
212.4
212.8
213
213.3
213.6
213.8
214
214.3
214.5
214.8
214.9
215.1
215.4
215.5
215.7
215.8
2159
216.2
216.2
216.5
216.6
216.6
216.9
217
217.1
217.1
217.3
217.4
217.4
217.7
217.7
217.8
217.9
217.9
218.1
218.1
218.2
218.3
218.3
218.5
218.5
218.4
218.6
218.5

208.9
209
209.3
209.5
209.7
209.8
210.1
210.2
210.4
210.5
210.8
210.9
211.1
211.4
211.7
2121
212.3
212.7
212.8
213.3
213.3
213.6
213.9
214.1
214.3
214.6
214.7
214.8
214.9
215.1
215.2
215.3
215.4
215.6
215.8
2159
216.1
216.3
216.4
216.5
216.7
216.8
216.8
216.8
216.8
217
217.1
217.3
217.2
217.2
217.5
217.5
217.6
217.6
217.5
217.7
217.7
2177
2177
217.8

218.1
218
218
218

217.9

217.9

217.8

217.7

217.5

217.7

217.6

217.4

217.5

217.4

217.1
217

216.7

216.5

216.3

215.9

215.6

215.3
215

214.5

214.2

213.8

213.5

213.2

212.7

212.3
212

211.6

211.1

210.9

210.6

210.2

210.1

209.7

209.4

209.2

208.8

208.6

208.3

207.9

207.6

207.4

207.3
207

206.8

206.6

206.4

206.1
206

205.6

205.4

205.3
205

204.6

204.7

204.4

214.5
214.7
214.7
214.9
214.9
215.1
215.2
215.3
2154
215.5
215.6
215.8
216.1
216.3
216.4
216.6
216.9
217.1
217.3
217.4
217.7
217.8
218
217.9
218.1
218.2
218.3
218.4
218.6
218.6
218.7
218.9
218.9
218.9
219
219
218.9
219
218.9
219
219.1
2189
219
218.9
218.8
218.7
218.7
218.6
218.5
218.4
218.2
218.1
218
217.9
217.8
217.7
217.5
217.4
217.1
216.8

195.11
195.05
195.16
195.23
195.35
195.54
195.56
195.65
195.83
195.97
196.05
196.4
196.38
196.65
196.78
196.83
197.23
197.48
197.82
198.07
198.4
198.81
199.09
199.32
199.72
200.08
200.23
200.59
200.86
201.18
201.53
201.8
202.06
202.17
202.59
202.89
203.01
203.35
203.65
203.98
204.13
204.37
204.67
204.91
205.05
205.3
205.55
205.78
206.01
206.33
206.55
206.75
206.93
207.15
207.34
207.61
207.82
208.06
208.25
208.41

190.59
190.51
190.35
190.37
190.27
190.29
190.28
190.32
190.38
190.4
190.55
190.56
190.57
190.65
190.61
190.7
190.82
190.85
191.1
191.28
191.38
191.45
191.76
192.03
192.21
192.5
192.76
193.04
193.2
193.54
193.78
194.03
194.34
194.59
194.8
195.12
195.33
195.57
195.67
195.91
196.1
196.33
196.49
196.67
196.96
197.19
197.43
197.59
197.76
197.94
198.1
198.41
198.62
198.77
199.01
199.18
199.36
199.5
199.75
199.9

140
122.2
103.3
94.3
99.3

98
96.3
96.3
95.8
95.7
94.8
95.5
95.2
94.7
95.5
94.9
94.6
96.4

94.1
95.4
95.3
96
95.8
95.1
93.9
94.8
95.5
95.4
95.2
95.2
95.1
95
944
95.2
95
95.9
95.4
94.9
95.7
95.6
95.4
96.8
95.1
95.3
944
95.8
96
95.7
95.8
96.1
96.8
95.9
95.7
95.2
95.3
95.4
95.2
96.6
94.8

197



766119
767119
768119
769119
770119
771119
772119
773119
774119
775119
776119
777119
778119
779119
780119
781119
782119
783119
784119
785119
786119
787119
788119
789119
790119
791119
792119
793119
794119
795119
796119
797119
798119
799119
800119
801119
802119
803119
804119
805119
806119
807119
808119
809119
810119
811119
812119
813119
814119
815119
816119
817119
818119
819119
820119
821119
822119
823119
824119
825119

216.9
216.9
217
217.1
217.3
217.5
217.4
217.6
217.6
217.7
217.8
217.9
218.1
218.3
218.9
219.4
219.5
219.6
219.6
219.5
219.5
219.2
218.9
218.7
218.7
218.6
218.6
218.5
218.2
217.8
217.4
217
216.6
216.5
216.2
216.2
216.1
216
215.7
215.4
215.4
215.2
214.8
214.3
213.7
213
212.3
211.9
211.6
211.1
210.3
209.3
208.4
207.6
206.7
206
205.1
204.2
203.3
202.6

218.7
218.7
218.7
218.8
218.6
218.8
218.6
218.7
218.7
218.7
218.7
218.5
218.5
218.7
219
219.1
219.2
219
218.7
218.5
218.1
217.7
217.1
216.5
216.2
216.2
215.9
215.4
215
214.4
213.8
213.2
212.7
212.4
212.1
211.6
211.7
211.2
210.8
210.4
210.1
209.5
208.9
208.1
207.2
206.5
205.8
205.1
204.5
203.4
202.2
201
200
198.9
198
197
196.4
195.6
194.7
194

217.7
217.6
217.8
217.6
217.6
217.7
217.6
217.6
217.6
217.5
217.5
217.2
217.2
217.6
217.6
217.9
217.8
217.6
217.1
216.9
216.5
216
215.5
214.8
214.5
214.3
214.1
213.5
213
2125
211.8
211.2
210.9
210.3
209.9
209.6
209.4
209
208.4
208.3
207.7
207.3
206.6
205.9
205
204.2
203.3
202.7
202.2
201.2
200.1
199
197.9
196.9
196
195.2
194.2
193.6
192.8
192.1

204.2
203.9
203.7
203.6
203.4
203.2
203
202.8
202.6
202.4
202
201.9
201.8
202.1
202
201.8
201.4
201.2
200.8
200.3
200
199.4
198.9
198.6
198.5
198.1
197.6
197
196.3
195.8
195.1
194.8
194.6
194
193.6
193.3
192.7
192.1
191.3
190.9
190.2
189.5
188.8
188.1
187.3
186.4
185.9
185.6
185.4
185
185
184.9
185.2
185.3
185.6
186.4
186.9
187.6
187.8
188.1

216.8
216.5
216.3
216.3
216
215.7
215.6
215.2
215.1
214.9
214.5
214.1
214
214
214.1
214
213.7
213.2
212.8
212.2
211.7
211.1
210.4
209.9
209.6
209.5
208.9
208.6
208.1
207.4
206.8
206.3
206
205.7
205.3
205.2
204.9
204.5
204.1
203.9
203.2
202.6
201.8
201
200.2
199.4
198.7
198.1
197.2
196.5
195.3
194.3
193.7
192.9
192.2
191.8
191.5
191
190.6
190.2

208.64
208.72
209.03
209.16
209.44
209.6
209.83
209.98
210.2
210.35
210.52
210.95
211.14
211.64
212.29
213.04
213.55
214.13
214.55
214.95
215.13
215.32
215.45
215.52
215.59
216.07
216.41
216.69
216.8
216.96
216.81
216.64
216.68
216.75
216.67
216.96
217.03
217.43
217.63
217.71
217.74
218.04
218.19
218.1
217.93
217.73
217.22
217.03
216.94
216.64
216.25
215.56
214.97
214.36
213.56
212.96
212.49
211.71
211.03
210.39

200.09
200.35
200.58
200.68
200.9
200.99
201.25
201.45
201.59
201.96
202.16
202.4
202.7
202.93
203.5
204.14
205.03
205.85
206.29
206.77
207.16
207.56
207.92
208.1
208.39
208.7
209.25
209.68
210.02
210.55
210.72
210.89
211.05
211.18
211.43
211.78
212.16
212.67
213.18
213.69
214.37
215
215.64
216.04
216.29
216.42
216.5
216.55
216.98
217.39
217.6
217.48
217.4
217.21
217.13
216.97
216.72
216.52
216.07
215.97

95.7
95.6
95.5
96.4
95.1
95.6
94.2
89.2
103.5
131.2
191.2
263
294.5
232.6
192.4
225.1
258.1
292.1
258.1
242.3
211.4
267
300.3
330.5
228.4
181.1
120
139
173.5
233.2
194.8
181.6
254.5
315.1
247.8
204.3
233.5
271.1
310.8
435.1
738.9
534.4
3233
247.9
287.2
329.2
370.4
474.6
775.9
790.1
726
602.9
551.6
540.7
555.8
525
433.5
283.6
212.4
231.6

198



826119
827119
828119
829119
830119
831119
832119
833119
834119
835119
836119
837119
838119
839119
840119
841119
842119
843119
844119
845119
846119
847119
848119
849119
850119
851119
852119
853119
854119
855119
856119
857119
858119
859119
860119
861119
862119
863119
864119
865119
866119
867119
868119
869119
870119
871119
872119
873119
874119
875119
876119
877119
878119
879119
880119
881119
882119
883119
884119
885119

201.8
200.9
200.2
200
199.6
199.2
198.6
198
197.4
196.3
195.6
194.8
194.1
193.3
192.5
191.8
191.3
190.7
190.2
190
190.3
190.8
191.1
190.8
190.7
190.5
190.2
189.7
189.6
189.2
189.1
189.1
189.8
190.7
191.5
192.1
192.7
193.2
193.5
193.8
193.9
194.3
194.9
195.6
196.1
196.4
196.6
196.5
196.5
196.5
196.4
196.5
196.5
196.4
196.5
196.5
196.6
196.6
196.8
196.8

193.3
192.6
192.2
191.7
191.7
191.3
191
190.4
189.7
189.1
188.5
187.8
187.4
186.7
186.3
185.9
185.3
185
184.6
185
185.9
186.7
186.8
186.9
186.9
186.8
186.9
186.8
186.5
186.7
186.7
187.2
188.2
189.7
191
192.3
193.3
194.2
194.9
195.4
195.7
196.3
197.3
198
198.7
198.9
199.2
199.2
199.3
199.3
199.2
199.3
199.3
199.4
199.4
199.3
199.5
199.5
199.7
199.7

191.4
190.8
190.2
190
189.8
189.7
189.3
188.7
188.1
187.6
187
186.5
186
185.4
184.9
184.6
184.2
184
183.6
184
184.7
185.6
185.8
186.1
186
186.1
185.9
185.9
186
185.8
186.1
186.6
187.9
189.2
190.4
191.7
192.7
193.7
194.4
194.8
195.3
196
196.9
197.5
198.1
198.6
198.7
198.8
198.9
198.9
198.8
198.8
198.9
198.9
198.9
198.9
199
199
199.1
199.2

188.3
189
189.5
190.1
190.6
191.2
191.6
191.4
191.7
192.1
192.3
192.5
192.9
193.1
193.5
193.9
194.3
194.9
195.5
196.7
197.8
198.4
198.9
199.4
199.4
199.8
199.8
200.1
200.4
200.6
201.2
202
202.8
203.3
203.8
204.3
204.8
205
205.2
205
205.1
205.4
205.6
205.7
205.5
205.1
204.7
204.3
204
203.6
203.3
202.9
202.7
202.2
202.1
201.6
201.5
201.3
201.2
201.1

189.7
189.4
189.4
189.5
189.5
189.7
189.6
189.3
188.9
188.6
188.2
188.1
187.8
187.5
187.4
187.4
187.2
187.2
187.4
188.3
189.5
190.5
190.9
191.2
191.3
191.4
191.6
191.8
192
192.1
192.4
193.5
194.8
196.4
197.8
198.8
199.8
200.6
201.1
201.3
201.6
202.1
203
203.5
203.7
203.9
203.9
203.8
203.5
203.4
203.2
203
202.9
202.8
202.7
202.6
202.3
202.2
202.1
202

209.8
209.09
208.31
207.83
207.44
207.09
206.48
206.06
205.28

204.5
203.65
202.92
201.93
201.28
200.35
199.75
198.92
198.16
197.45
196.64
196.42
196.59

196.4
196.22
195.91
195.45

195.2
194.71
194.21
193.75
193.25
192.93
192.82
193.09
193.43
193.63
193.71
193.67
193.53
193.65
193.55
193.45
193.68
193.86
193.99
194.04
194.11
193.88
193.84
193.75
193.46
193.31
192.97
192.81
192.64
192.45
192.32
192.18
191.96
192.02

215.5
215.14
214.66
214.16
213.86
213.64
213.29
213.14
212.75
212.15
211.52
210.87
210.22

209.5
208.85
208.11
207.38
206.71
206.01
205.21
204.71
204.33

204.4
204.41
204.12
203.88
203.67
203.21
202.59
202.16
201.64
200.93
200.63
200.31
200.56
200.33

200.2
199.89

199.6
199.22
198.96
198.53
198.24
198.21
198.06
197.88
197.72
197.43
197.22
196.77
196.32

195.9
195.49
195.11
194.69
194.18
193.78
193.33
192.88
192.41

244
248.9
244.4
228.7
287.9
234.6
210.5
292.4
287.1
278.1
224.3
231.4

229
220.2
211.9
200.3
235.2
264.6
319.1
344.8

364
276.1
251.8
181.6
177.5
174.6
171.1
173.7
201.3
228.6
269.4
313.9
479.7
745.7
813.9
839.8
574.6

339
254.1
304.2
335.4
329.6
308.7
349.7
263.9
238.7
172.8
180.8
182.3
182.7
183.6
182.6
182.8
181.5
182.1

225
306.7
280.8
257.1
184.6

199



886119
887119
888119
889119
890119
891119
892119
893119
894119
895119
896119
897119
898119
899119
900119
901119
902119
903119
904119
905119
906119
907119
908119
909119
910119
911119
912119
913119
914119
915119
916119
917119
918119
919119
920119
921119
922119
923119
924119
925119
926119
927119
928119
929119
930119
931119
932119
933119
934119
935119
936119
937119
938119
939119
940119
941119
942119
943119
944119
945119

197
197.1
197.3
197.5
197.6
197.6
197.9

198
198.2
198.2
198.3
198.4
198.5
198.6
198.7
198.8
198.9

199

199
199.1
199.3
199.2
199.5
199.8
200.3
200.8
201.5
201.9
202.3
202.6
202.7
203.1
203.4
203.7
203.9
204.3
204.8
204.9
205.3
205.8
205.9

206

206
205.9
205.8
205.9
205.8
205.7
205.6
205.6
205.5
205.3
205.1
204.9
204.7
204.3
203.8
203.4
203.3
203.3

199.6
199.8
199.9
199.9
200
200.1
200.2
200
200.3
200.3
200.2
200.1
200.1
200.3
200.2
200.2
200.1
200.3
200.3
200.2
200.5
200.5
200.5
200.8
201.1
201.7
202.2
202.5
202.7
202.9
203.1
203.3
203.7
204
204
204.5
204.6
204.9
205.3
205.6
205.5
205.4
205.2
204.9
204.6
204.4
204.2
203.9
203.7
203.4
203.1
202.9
202.4
202.1
201.7
201.2
200.7
200.2
200.1
200.2

199.2
199.3
199.3
199.4
199.4
199.4
199.5
199.5
199.7
199.6
199.6
199.6
199.7
199.6
199.6
199.7
199.5
199.6
199.7
199.6
199.6
199.7
199.8
200.1
200.5
201.1
201.5
201.9
202.2
202.2
202.5
202.7
203.1
203.2
203.4
203.7
204
204
204.7
204.8
204.7
204.5
204.3
204
203.6
203.5
203.4
202.9
202.7
202.4
202.1
201.8
201.4
201
200.6
200
199.6
199.2
199.1
199

200.9
200.9
200.7
200.8
200.8
200.8
200.9
200.8
200.8
200.8
200.9
200.9
200.9
200.7
200.9
200.8
200.7
200.8
200.9
201.1
200.9
200.9
200.8
200.9
201
201.3
201.2
201
200.8
200.8
200.9
200.9
200.7
200.5
200.5
200.5
200.3
199.9
199.7
199.3
198.7
198.2
197.5
197.2
196.8
196.5
196.2
196.1
195.9
195.8
195.8
196
196
196.3
196.5
196.3
196.5
196.9
197.3
198

201.9
201.9
201.6
201.7
201.6
201.5
201.3
201.3
201.2
201.2
201.3
201.1
201.2
201
200.8
200.9
200.9
200.9
200.8
200.9
201
201.1
201.3
201.5
201.9
202.5
202.9
203
203.2
203.3
203.5
203.9
204.2
204.2
204.3
204.6
204.7
204.7
204.9
204.8
204.4
203.9
203.2
202.9
202.5
202.1
201.9
201.6
201.2
200.9
200.6
200.3
199.9
199.7
199.4
198.8
198.4
198.3
198.4
198.6

191.9
191.91
191.9
191.94
192.02
192.01
192.18
192.25
192.36
192.58
192.56
192.68
192.83
192.87
192.98
193.02
193.16
193.18
193.44
193.5
193.59
193.7
193.91
194.11
194.41
194.83
195.55
196.11
196.92
197.28
197.78
198.18
198.71
199.2
199.67
200.11
200.73
201.23
201.88
202.53
203.04
203.49
203.68
203.87
204.07
204.23
204.34
204.58
204.62
204.88
204.87
204.97
205.02
205.06
204.88
204.72
204.51
204.28
204.19
204.18

192.12
191.93
191.57
191.26
191.08
190.78
190.64
190.57
190.34
190.4
190.37
190.26
190.19
190.2
190.1
190.11
190.05
190.13
190.15
190.18
190.08
190.14
190.34
190.46
190.46
190.51
190.87
191.4
191.94
192.65
193.01
193.73
194.17
194.78
195.35
195.87
196.41
197.07
197.78
198.82
199.61
200.11
200.62
200.96
201.44
201.74
202.03
202.35
202.65
203.02
203.47
203.79
203.92
204.2
204.17
204.31
204.21
204.26
204.12
204.18

200



946119
947119
948119
949119
950119
951119
952119
953119
954119
955119
956119
957119
958119
959119
960119
961119
962119
963119
964119
965119
966119
967119
968119
969119
970119
971119
972119
973119
974119
975119
976119
977119
978119
979119
980119
981119
982119
983119
984119
985119
986119
987119
988119
989119
990119
991119
992119
993119
994119
995119
996119
997119
998119
999119
1000119
1001119
1002119
1003119
1004119
1005119

203.4
203.4
203.2
203.1
202.8
202.6
202.2
201.8
201.5
201.2
201.1
200.7
200.7
200.5
200.7
200.7
200.7
200.4
200.4
200
199.7
199.5
199.1
198.7
198.6
198.3
198.2
198
198
198.1
198.8
199.9
200.6
201.2
201.8
202.3
202.5
202.7
202.6
202.7
202.9
202.9
202.9
202.9
203
203.3
203.3
203.4
203.7
203.7
204
204.4
204.7
205.1
205.5
205.7
206.1
206.4
206.8
207.2

200.2
200.1
199.9
199.7
199.5
199.4
199.1
198.9
198.7
198.4
198.3
198.4
198.4
198.4
198.6
198.9
199
199
198.9
198.7
198.6
198.5
198.4
198.2
198.1
198.1
198
198.2
198.4
198.7
199.8
200.8
202
202.7
203.4
204.2
204.7
205
205.1
205.3
205.6
205.7
205.9
206.2
206.3
206.8
207
207.2
207.4
207.7
208.1
208.4
208.9
209.3
209.6
210.1
210.3
210.6
211
211.5

199
199
198.9
198.6
198.5
198.3
198.1
197.9
197.6
197.4
197.5
197.6
197.5
197.6
197.8
198
198.3
198.3
198.1
198.1
197.9
197.8
197.6
197.6
197.6
197.6
197.6
197.6
197.8
198.3
199.5
200.5
201.4
202.3
203.2
203.9
204.3
204.9
205
205.2
205.4
205.5
205.8
206.1
206.3
206.6
206.9
207.2
207.4
207.8
208
208.4
208.9
209.3
209.6
210
210.3
210.7
211.1
211.5

198.5
199.1
199.8
200.6
201.2
201.8
202.3
202.8
203.5
204.3
205
205.7
206.5
207.3
207.9
208.6
209.5
209.8
210.3
210.7
210.8
211.2
211.7
212
212.4
212.7
213
213.4
214
214.9
215.7
216.4
217
217.6
218.1
218.4
218.6
218.7
218.8
219
219
219
219.1
219.3
219.3
219.3
219.3
219.2
219.1
219.2
219
218.9
218.7
218.4
218.4
218.2
218
217.7
217.4
217.1

198.9
199.1
199.1
199.3
199.6
199.6
199.6
199.6
199.7
199.9
200.2
200.5
200.8
201.2
201.6
202.3
202.8
203
203
203.1
203.1
203.1
203.3
203.2
203.4
203.6
203.8
204.2
204.6
205.4
206.5
207.8
208.8
209.6
210.4
211.2
211.7
211.9
212.1
212.3
212.4
212.6
212.8
213
213.3
213.4
213.6
213.8
213.9
214.2
214.3
214.7
215
215.1
215.6
215.7
2159
216
216.4
216.4

204.31
204.48
204.37
204.34
204.28
204.02
203.74
203.5
203.12
202.71
202.5
202.33
202.13
201.96
201.85
201.68
201.58
201.41
201.06
200.9
200.42
199.93
199.71
199.18
198.8
198.33
198.05
197.75
197.3
197.09
197.18
197.66
198.29
198.69
199.02
199.38
199.52
199.42
199.51
199.39
199.2
199.08
198.95
198.91
198.69
198.52
198.24
198.22
198.25
198.12
198.03
198.12
198.19
198.25
198.41
198.48
198.6
198.81
199.11
199.18

204.55
205.03
205.14
205.24
205.3
205.13
205.17
204.95
204.82
204.57
204.34
204.15
203.92
203.98
203.81
203.75
203.56
203.59
203.28
203.03
202.91
202.47
201.88
201.73
201.24
200.82
200.51
200.04
199.61
199.21
198.78
198.85
199.28
199.88
200.1
200.23
200.38
200.4
200.3
200.07
199.96
199.63
199.43
199.29
198.79
198.48
198.12
197.92
197.57
197.43
197.17
196.86
196.66
196.47
196.24
196.11
196.04
196
195.99
195.93

526.3
497.2
512.6
450.5
376.8
312.3
294.8
305
3143
312
313.1
312
317.4
3225
332.4
386
292.2
264.6
201.4
203.2
204.9
204.3
202.9
200.3
194.7
189.7
209.8
245
283.5
326.5
3443
341
333.2
3243
373.3
279.7
251
187.6
196.6
198.7
197.9
196
190.6
189.7
185.1
181.7
174.7
174.5
176.2
223.1
309.4
286.6
274.6
210.8
200.2
192.3
222.1
285.3
254.8
221.4

201



1006119
1007119
1008119
1009119
1010119
1011119
1012119
1013119
1014119
1015119
1016119
1017119
1018119
1019119
1020119
1021119
1022119
1023119
1024119
1025119
1026119
1027119
1028119
1029119
1030119
1031119
1032119
1033119
1034119
1035119
1036119
1037119
1038119
1039119
1040119
1041119
1042119
1043119
1044119
1045119
1046119
1047119
1048119
1049119
1050119
1051119
1052119
1053119
1054119
1055119
1056119
1057119
1058119
1059119
1060119
1061119
1062119
1063119
1064119
1065119

207.4
207.9
208.2
208.8
209.1
209.4
209.8
210.1
210.5
210.7
211
211.2
211.6
211.8
2121
212.4
213
213.4
214
214.6
215
215.6
2159
216.3
216.9
217.4
217.8
218.1
218.4
218.4
218.8
219
219.2
219
218.9
218.6
218.3
218.2
218.3
218.5
218.6
218.7
218.6
218.4
218.2
217.7
217.3
216.8
216.3
215.5
215.1
214.9
214.7
214.3
213.9
213.3
212.6
211.6
211.1
210.3

211.9
212.2
212.5
213
213.3
213.6
213.9
214
214.3
214.6
214.7
214.9
215.1
215.2
215.4
215.6
216.1
216.4
216.8
217.3
217.5
217.9
218
218.2
218.4
218.7
219.1
219.1
219
219
219
219.1
218.8
218.5
218.2
217.7
217.2
216.9
216.7
216.4
216.2
215.7
215.1
214.4
213.6
213
212.2
211.5
210.5
209.7
209
208.4
207.9
207.2
206.4
205.6
204.7
203.7
202.7
202

211.8
212.2
212.4
212.8
213.2
2134
213.7
213.9
214.1
214.2
214.4
214.6
214.7
214.9
215
215.3
215.5
2159
216.3
216.5
216.9
217.2
217.5
217.4
217.7
218.1
218.1
218.1
218
217.9
217.9
217.8
217.6
217.2
216.8
216.2
215.6
215.2
215
214.9
214.4
213.9
213.1
212.6
211.7
211
210.2
209.2
208.4
207.3
206.7
206.1
205.5
204.8
204.2
203.3
202.1
201.3
200.4
199.6

216.9
216.6
216.2
215.8
215.4
215
214.7
214.3
213.9
2135
213
212.7
212.3
211.7
211.3
211.1
210.7
210.3
209.8
209.3
208.7
208.3
207.5
206.8
206.3
205.8
205.1
204.2
203.4
202.8
202
201
200
198.9
197.8
196.9
196
195.5
194.6
194.1
193.2
192.2
191.3
190.5
189.5
188.6
187.8
186.9
186.1
185.6
185.3
185.1
184.7
184.3
183.7
183.3
182.8
182.4
182
181.7

216.7
216.7
216.9
217.1
217.1
217.2
217.2
217.1
217.1
217.2
217.3
217
217
217
216.8
217.1
217.2
217.2
217.4
217.5
217.5
217.5
217.4
217.1
217.2
217.2
217.1
216.6
216.3
216.1
215.8
215.4
214.9
214.2
213.4
212.5
211.7
211.2
210.9
210.3
209.6
208.7
207.8
206.8
205.7
204.8
203.8
202.9
202.1
200.9
200.2
199.6
199
198.4
197.6
196.6
195.8
195.1
194
193.3

199.41
199.63
199.98
200.27
200.53
200.9
201.17
201.5
201.75
202.03
202.35
202.5
202.83
203.22
203.56
203.9
204.18
204.73
205.38
206.03
206.74
207.48
208.07
208.76
209.45
210.14
210.83
211.54
212.1
212.54
213.16
213.67
214.15
214.44
214.59
214.69
214.77
214.74
215.15
215.67
216.13
216.64
216.92
217.17
217.46
217.64
217.68
217.73
217.66
217.4
217.31
217.25
217.46
217.5
217.48
217.2
217.09
216.89
216.52
216.16

195.82
195.9
195.87
196.06
196.18
196.11
196.29
196.36
196.53
196.69
196.76
196.9
197.11
197.24
197.56
197.65
197.87
198.16
198.49
198.93
199.6
200.05
200.75
201.46
202.11
202.8
203.64
204.43
205.07
205.65
206.14
206.88
207.47
207.96
208.29
208.57
208.77
208.96
209.27
209.74
210.47
211.15
211.82
212.38
212.97
213.45
213.88
214.01
214.27
214.36
214.39
214.89
215.16
215.6
215.87
216.08
216.26
216.36
216.32
216.24

290.4
271.9
251.2
215.5
2717.2
252.4
221.1
147.2
132.8
129.8
134.9
160.5
212.8
207.9
208.9
228.5
245.5
270.3
286.1
239.8
198.8
256.8
309.7
362.1
261
199.5
232
257.7
270.4
239.8
274.9
235.8
223.8
193.3
224.5
255.1
287.5
320.3
362
370.7
382.7
4379
492.3
454.9
298.7
215.3
208.4
228.7
269.5
304.3
301.2
266
235.9
223.1
216.3
274.7
228
2121
151.2
167.8

202



1066119
1067119
1068119
1069119
1070119
1071119
1072119
1073119
1074119
1075119
1076119
1077119
1078119
1079119
1080119
1081119
1082119
1083119
1084119
1085119
1086119
1087119
1088119
1089119
1090119
1091119
1092119
1093119
1094119
1095119
1096119
1097119
1098119
1099119
1100119
1101119
1102119
1103119
1104119
1105119
1106119
1107119
1108119
1109119
1110119
1111119
1112119
1113119
1114119
1115119
1116119
1117119
1118119
1119119
1120119
1121119
1122119
1123119
1124119
1125119

209.5
208.8
208
207.1
206.4
205.7
205.2
204.6
203.8
203.2
202.3
201.3
200.5
199.6
198.7
197.9
197.1
196.3
195.4
194.8
193.9
193.2
192.6
191.9
191.3
190.6
190
189.5
189.4
189.4
189.5
189.4
189.5
189.1
188.9
188.5
188.2
187.7
187.4
187
187.1
187.8
188.2
188.6
188.9
189.2
189.4
189.4
189.6
189.7
189.8
190
190.2
190.3
190.3
190.5
190.5
190.4
190.6
191

201.1
200.1
199.2
198.2
197.4
196.8
196
195.4
194.7
193.6
192.6
191.6
190.6
189.8
188.9
188.1
187.3
186.5
185.8
185.1
184.4
183.8
183.2
182.6
182.1
181.7
181.3
181.2
181.5
181.7
182.1
182.3
182.4
182.4
182.2
182.2
182.1
182.1
181.9
182.1
182.8
183.8
184.7
185.5
186.2
186.8
187.6
188
188.5
189
189.3
189.9
190.1
190.4
190.6
190.9
190.9
191
191.3
191.6

198.5
197.7
196.7
195.6
195
194.4
193.9
193.1
192.3
191.4
190.4
189.4
188.5
187.6
186.9
186
185.3
184.5
183.9
183.2
182.7
182.1
181.6
181
180.6
180.3
179.9
180
180.4
180.7
181
181.3
181.5
181.5
181.6
181.6
181.6
181.6
181.5
181.6
182.6
183.7
184.6
185.4
186.2
187
187.6
188.2
188.6
189.1
189.5
189.9
190.3
190.7
190.8
190.9
190.9
191.1
191.4
191.7

181
180.8
180.6
180.7

181
180.8
180.9
180.7
180.7
180.4
180.6
180.9
181.1
181.3
181.6
181.9
182.2
182.6

183
183.4

184
184.4
184.9
185.3
185.9
186.4
187.2
188.3
189.1
189.7
190.3
190.9
191.2
191.3
191.4
191.5
191.6
191.7
191.7
192.1
192.7

193
193.1
193.1
192.9
192.4
192.2
191.7
191.1
190.7

190
189.5

189
188.4
187.9
187.3
186.7
186.4
186.2
185.7

192.3
191.6
190.7
189.9
189.5
189.1
188.5
187.9
187.3
186.5
185.6
184.9
184.1
183.8
183.2
182.7
182.4
181.9
181.5
181.2
181.1
180.9
180.7
180.7
180.6
180.5
180.9
181.5
182.3
183
183.6
184.1
184.5
184.8
185
185.2
185.3
185.4
185.8
186.3
187.4
188.5
189.3
190
190.7
191.4
191.8
192.1
192.2
192.4
192.6
192.6
192.6
192.5
192.5
192.3
192
192
192.1
192.1

215.74
215.49
214.96
214.21
213.8
213.45
213.09
212.73
212.38
211.93
211.12
210.71
209.81
209.32
208.77
207.83
207.39
206.59
205.88
205.34
204.57
203.92
203.2
202.57
201.88
201.2
200.68
199.88
199.35
199.16
198.96
198.71
198.58
198.24
197.96
197.49
197.11
196.6
196.04
195.55
195.02
194.94
195
194.98
195.01
194.9
194.66
194.49
194.09
194.09
193.67
193.39
193.21
192.92
192.73
192.62
192.35
192.16
192.05
191.88

216.05
216.1
215.89
215.82
215.6
215.36
215.13
215.08
214.96
214.81
214.74
214.29
214.22
213.83
213.46
213.06
212.72
212.42
212.07
211.64
211.19
210.89
210.38
210.01
209.57
209.06
208.74
208.23
207.68
207.34
207.15
207.12
207.13
207.13
207.07
206.98
206.68
206.51
206.06
205.58
205.11
204.71
204.68
204.78
204.77
204.73
204.52
204.19
203.73
203.35
202.85
202.44
202.06
201.75
201.19
200.88
200.46
200.14
199.55
199.17

184.5
197.1
255.5
224
210
155.9
163.7
169.1
217.7
307.1
288.4
283.8
229.4
236.8
239.5
237.4
232.2
227
226.5
223.5
220.9
219.2
217.6
219
271.7
281.6
291.9
272.4
251.8
243.1
289.7
256.2
242.6
184
185.8
184.8
212.3
254.9
299.1
328.4
358.6
382.6
417.8
443.6
433.1
397.3
381.1
3727
366.6
357.6
361.1
346.7
263.1
200.3
223.7
244.3
242.7
218.5
205.5
196.2
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1126119
1127119
1128119
1129119
1130119
1131119
1132119
1133119
1134119
1135119
1136119
1137119
1138119
1139119
1140119
1141119
1142119
1143119
1144119
1145119
1146119
1147119
1148119
1149119
1150119
1151119
1152119
1153119
1154119
1155119
1156119
1157119
1158119
1159119
1160119
1161119
1162119
1163119
1164119
1165119
1166119
1167119
1168119
1169119
1170119
1171119
1172119
1173119
1174119
1175119
1176119
1177119
1178119
1179119
1180119
1181119
1182119
1183119
1184119
1185119

191.3
191.3
191.4
191.4
191.4
191.4
191.7
191.9
192
192.1
191.9
192.2
191.9
191.5
191.1
190.7
190.4
189.9
189.5
189.1
188.8
188.5
188.2
188
187.6
187.3
187.1
186.8
186.7
186.5
186.2
186
185.9
185.7
185.4
185.3
185.3
185.1
185.1
185.1
185.2
185.2
185
185.1
185.2
185
185.1
184.9
185
184.9
185
184.6
184.7
184.5
184.4
184.3
184.4
184.2
184.1
184

191.8
192.1
192.1
192
191.9
192
192.1
192.3
192.3
192.3
192.1
191.9
191.5
190.9
190.4
189.8
189.3
188.6
188
187.5
187.1
186.8
186.3
186.1
185.6
185.2
184.9
184.5
184.2
184
183.9
183.4
183.2
183
182.7
182.6
182.5
182.2
182.3
182.2
182.3
182.2
182
182
181.9
181.8
181.7
181.5
181.4
181.3
181.4
181.1
181.1
181
180.8
180.9
180.7
180.6
180.5
180.4

191.8
191.9
191.9
191.9
191.9
191.9
192
192.1
192.1
192
191.8
191.5
191
190.4
189.9
189.2
188.7
187.9
187.5
186.7
186.4
186
185.5
185.2
184.8
184.4
184
183.7
183.4
183
182.8
182.5
182.2
182
181.8
181.7
181.5
181.5
181.5
181.4
181.3
181.3
181.1
181.2
181
180.9
180.7
180.8
180.7
180.4
180.4
180.3
180.2
180
180
180
179.8
179.7
179.7
179.6

185.2
184.7
184.2
183.8
183.6
183.3
183.1
182.8
182.5
182.1
181.6
181.2
180.5
180.3
179.9
179.6
179.5
179.2
179.3
179.1
179.1
179.1
179.1
179.1
179
179.1
179.1
179.1
179.2
179.4
179.5
179.7
180
180.1
180.2
180.4
180.4
180.6
180.7
180.7
180.6
180.7
180.8
180.9
180.7
180.7
180.6
180.7
180.8
180.7
180.6
180.5
180.6
180.5
180.5
180.5
180.5
180.3
180.4
180.4

191.8
191.8
191.5
191.1
191
191
190.7
190.5
190.5
190.1
189.6
189
188.4
187.6
186.9
186.3
185.4
184.9
184.2
183.7
183.3
182.9
182.5
182.3
181.9
181.6
181.3
181
180.7
180.6
180.3
180.1
179.9
179.9
179.9
180
180
180.1
179.9
180
180
179.9
179.9
180
179.9
180.1
180
179.9
180
180
180
180
180.2
180.1
180.1
180.1
180.1
180.2
180.3
180.2

191.96
191.82
191.91
191.7
191.53
191.48
191.35
191.56
191.51
191.64
191.52
191.5
191.41
191.21
190.94
190.44
190.22
189.94
189.61
189.25
188.95
188.8
188.57
188.28
187.97
187.88
187.71
187.44
187.31
187.21
186.94
186.85
186.73
186.47
186.3
186.26
186.21
185.99
185.94
185.94
185.81
185.84
185.85
185.99
185.95
186.07
186.19
186.21
186.17
186.2
186.35
186.37
186.4
186.37
186.48
186.47
186.5
186.37
186.36
186.44

198.93
198.71
198.45
198.07
197.78
197.44
197.07
196.77
196.58
196.47
196.34
196.09
195.77
195.36
194.88
194.46
193.9
193.44
192.88
192.39
191.93
191.61
191.18
190.8
190.5
190.33
189.9
189.7
189.38
189.23
188.84
188.66
188.46
188.28
188.07
187.94
187.66
187.48
187.3
187.1
187.01
186.9
186.77
186.7
186.72
186.65
186.66
186.58
186.69
186.66
186.74
186.82
186.82
186.99
187.09
187.03
187.12
187.12
187.23
187.29

193.5
200.8
211.9
218.2
221.8
224.9
229.1
293
231.6
212.7
161.1
209.9
298.3
267.8
252.4
221.6
294.9
255.4
219.6
137.3
1174
98
93.8
100.4
97.7
96.5
97.3
96.3
96.8
96.4
95.7
96.4
96.2
96.1
95
95.7
96.4
96.2
96.7
95.4
95.6
96
96
95.6
95.6
96.2
95.6
95.5
95.3
96.3
96
95.9
96.5
95.9
95
96.8
95.4
96.2
95.5
95.8
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1186119
1187119
1188119
1189119
1190119
1191119
1192119
1193119
1194119
1195119
1196119
1197119
1198119
1199119
1200119
1201119
1202119
1203119
1204119
1205119
1206119
1207119
1208119
1209119
1210119
1211119
1212119
1213119
1214119
1215119
1216119
1217119
1218119
1219119
1220119
1221119
1222119
1223119
1224119
1225119
1226119
1227119
1228119
1229119
1230119
1231119
1232119
1233119
1234119
1235119
1236119
1237119
1238119
1239119
1240119
1241119
1242119
1243119
1244119
1245119

183.9
183.6
183.6
183.6
183.5
183.4
183.3
183.2
183.2
183.1
182.9
182.7
182.8
182.6
182.6
182.3
182.3
182.3
182.5
182.6
182.7
182.8
182.7
182.5
182.5
182.5
182.6
182.9
183.4
184
184.4
184.5
184.5
184.4
184.6
184.7
184.7
184.8
184.6
184.5
184.2
184.2
184.1
184
183.9
184.2
184.3
184.7
185.1
185.6
186.2
186.8
186.7
186.7
186.8
187
188.2
189.6
190.8
192.1

180.3
180.2
180.1
180.1
180
179.9
179.8
179.7
179.8
179.6
179.4
179.5
179.4
179.4
179.4
179.4
179.4
179.5
179.7
180
180.2
180.2
180.3
180.3
180.1
180.4
180.6
180.9
181.7
182.4
182.6
182.8
182.7
182.7
182.8
182.8
182.7
182.5
182.2
182.1
181.9
181.8
182
182.1
182.5
183.1
184
185
186.4
187.8
189.2
190
190.4
190.8
191
191.7
193.4
195.5
197.5
199.5

179.6
179.4
179.3
179.3
179.2
179.3
179.2
179.1
179.1
179
179
178.9
178.9
178.9
179
178.9
179
179
179.4
179.7
179.8
179.8
179.8
179.7
179.9
180.1
180.2
180.7
181.3
181.9
182.2
182.3
182.3
182.1
182.1
182.2
181.9
181.8
181.5
181.5
181.4
181.2
181.4
181.6
182.1
182.6
183.5
184.6
186
187.5
189
190.1
190.7
191.1
191.5
192
193.9
196.1
198
199.9

180.5
180.3
180.3
180.2
180.2
180.2
180.1
180.1
180
180
179.9
179.8
179.8
179.6
179.7
179.6
179.6
179.8
179.9
179.9
179.7
179.5
179.3
179.4
179.5
179.4
179.5
179.4
179.5
179.3
178.8
178.3
177.9
177.5
177.3
177
176.9
177.1
177.3
178
178.9
180.2
181.7
183.4
185.5
187.8
190.3
192.9
195.6
198.6
200.9
202.6
203.9
205
206
207.1
208.7
210.6
212.5
214.6

180.3
180.3
180.5
180.4
180.5
180.5
180.6
180.5
180.7
180.6
180.7
180.7
180.7
180.8
180.8
180.8
180.9
181.1
181.5
181.7
181.7
181.6
181.6
181.6
181.7
181.8
182
182.3
182.8
183
183
182.9
182.5
182.3
182.1
181.8
181.6
181.3
181.1
181
181.1
181.4
181.8
182.7
183.7
185.2
186.6
188.6
190.6
192.8
194.4
195.8
196.5
197.1
197.5
198.4
200.5
202.7
204.6
207.1

186.3
186.25
186.31
186.24
186.33
186.18
186.11
186.17
186.05
185.94
186.03
185.81
185.82

185.7
185.74
185.72
185.61
185.46
185.52
185.56
185.43

185.5
185.53
185.51
185.34
185.31
185.17
185.22
185.56
186.07

186.3
186.42
186.43
186.29
186.23
186.32
186.38
186.26
186.17

186.1
185.82
185.76
185.41
185.35
185.15
185.01
185.12
185.04
185.19
185.29
185.39
185.39

185.4
185.22
184.87
184.65
185.13
185.95
186.88
187.76

187.21
187.28

187.4

187.4
187.49
187.39
187.42
187.51
187.48
187.43
187.55
187.46
187.39
187.39
187.47
187.58
187.52
187.56
187.47
187.46
187.68
187.76
187.88
188.01
188.03
188.08
187.99
188.17
188.54
189.04
189.47
189.62
189.81
189.83
189.88
189.84
189.77
189.74
189.66
189.39
189.36
189.06
188.77
188.55
188.32
188.12
187.99
187.67
187.43
187.37
187.05
186.91
186.61
186.32
185.89
185.48
185.18
185.72

186.2
186.71

95.6
96
96

95.2

95.8

95.5

95.2

95.7

95.4

95.8

95.4

95.7

91.3

119.8

166.1

245.1
291.7
257.7
195.1
211.8
197.8
180.7
249.4
2774
244.6
225.2
334.8
619.4
934.9
706
420.8
340.4
531.9
697.4
743
767.6
794
837.3
897.8
940.2
970.5
1008.4
1033.5
1066.6
1098.1
1100
1114.6
1143.8
1167.3
1160.6
787.8
475.1
378.8
277.6
348.3
608.6
893
987.3
1002.2
1016.6
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1246119
1247119
1248119
1249119
1250119
1251119
1252119
1253119
1254119
1255119
1256119
1257119
1258119
1259119
1260119
1261119
1262119
1263119
1264119
1265119
1266119
1267119
1268119
1269119
1270119
1271119
1272119
1273119
1274119
1275119
1276119
1277119
1278119
1279119
1280119
1281119
1282119
1283119
1284119
1285119
1286119
1287119
1288119
1289119
1290119
1291119
1292119
1293119
1294119
1295119
1296119
1297119
1298119
1299119
1300119
1301119
1302119
1303119
1304119
1305119

193.7
195.3
196.6
198
199
200
200.9
202.2
203.5
204.8
206.1
207.1
208.3
209.2
210.1
210.8
211.6
2121
212.5
212.8
213.3
213.7
214
214.3
214.6
215.1
215.6
216
216.6
217
217.5
217.8
218.3
218.8
219.2
219.6
219.9
220.2
220.7
221
221.3
221.7
222.1
222.3
2227
223.4
224.7
225.8
226.8
227.6
228.1
228.8
229.1
229.5
229.8
230
229.9
230
230.2
230.3

201.6
203.8
205.7
207.2
208.5
209.5
210.4
211.8
213.2
214.4
215.5
216.6
217.8
218.5
219.3
220
220.4
220.8
221
221.1
221.3
221.7
221.8
2222
2222
2225
2227
223.1
223.2
223.5
223.7
223.9
224.1
224.3
224.4
224.7
224.8
225
225.1
225.2
225.3
225.5
225.5
225.7
225.8
226.4
227.3
228.2
228.7
229
229.3
229.3
229.3
229.3
229.2
229.2
228.8
228.8
228.7
228.8

202.1
204.2
206.1
207.8
208.8
209.9
210.8
212.2
213.5
214.8
2159
216.9
217.7
218.6
2194
220
220.4
220.7
220.9
221
221.2
221.4
221.5
221.7
221.8
222
222.1
2222
222.4
222.5
2227
222.8
223
223
223.1
2232
2232
2234
223.3
223.3
2234
223.5
223.6
223.6
223.5
224
224.7
225.5
225.8
226.1
226.3
226.5
226.6
226.7
226.7
226.5
226.3
226.4
226.4
226.5

216.5
218.5
220.4
221.9
222.9
223.8
224.6
225.6
226.4
227.1
227.7
228.2
228.6
229
229.3
229.5
229.6
229.6
229.6
229.6
229.5
229.5
229.4
229.4
229.1
229.1
228.8
228.9
228.7
228.5
228.5
228.5
228.5
228.4
228.3
228.4
228.3
228.1
228.1
228
228
227.8
227.7
227.5
227.5
227.6
228.1
228.1
228
227.7
227.3
227
226.8
226.7
226.4
226.2
226
226
226.1
226.4

209.1
211.4
213.4
215.1
216.1
217
218
219.4
220.5
221.7
222.6
223.6
224.2
225.1
225.6
226.2
226.4
226.6
226.6
226.7
226.9
226.9
227.1
227
227.2
227.3
227.5
227.5
227.9
227.9
228
228
228.1
228.3
228.3
228.4
228.3
228.5
228.6
228.7
228.7
228.7
228.6
228.9
228.7
229.3
230.1
230.4
230.6
230.6
230.5
230.4
230.1
229.9
229.8
229.4
229.1
228.9
228.9
229

188.65
189.87
190.78
191.73
192.37
192.88
193.31
194.12
195.24
196.13
197.1
197.94
198.7
199.46
200.25
200.91
201.36
201.86
202.13
202.44
202.81
203.12
203.26
203.53
203.71
203.98
204.38
204.69
205.17
205.44
205.92
206.45
206.83
207.25
207.81
208.02
208.48
208.95
209.32
209.82
210.16
210.46
210.98
211.62
211.9
212.9
214.54
216.22
217.72
219.05
220.41
221.58
222.67
223.66
224.3
224.84
225.1
225.5
226.19
226.77

187.12
187.55
188.06
188.41
188.68
188.93
189.23
189.53
190.15
190.83
191.45
192.09
192.67
193.07
193.53
193.93
194.32
194.65
194.74
194.99
195.15
195.33
195.34
195.66
195.7
195.75
195.88
196.09
196.12
196.49
196.66
196.91
197.06
197.34
197.81
197.86
198.31
198.64
199.02
199.32
199.65
200.15
200.42
200.79
201.35
202.03
203.62
205.52
207.39
209.07
210.84
212.31
213.72
215.16
216.36
217.21
217.78
218.49
219.6
220.61

1025
1036.2
720.6
433.4
338.3
379.8
496.7
469.2
461.5
430.6
389.7
361.8
340.8
339
365.8
275.1
2473
178.1
185.6
184.3
183.3
183.1
178.6
176.5
175
207.4
286.5
266
257.7
206
212.6
212.5
212.9
210.4
204.8
202.1
196.6
193.8
187.9
181.9
178.4
177
214.4
278.1
403.8
738.6
896.8
969.6
1026.7
1072.3
1100.5
1122.7
1152.7
984.3
616.2
473.9
638.9
885.2
982.9
1019.2
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1306119
1307119
1308119
1309119
1310119
1311119
1312119
1313119
1314119
1315119
1316119
1317119
1318119
1319119
1320119
1321119
1322119
1323119
1324119
1325119
1326119
1327119
1328119
1329119
1330119
1331119
1332119
1333119
1334119
1335119
1336119
1337119
1338119
1339119
1340119
1341119
1342119
1343119
1344119
1345119
1346119
1347119
1348119
1349119
1350119
1351119
1352119
1353119
1354119
1355119
1356119
1357119
1358119
1359119
1360119
1361119
1362119
1363119
1364119
1365119

230.5
230.4
230.5
230.6
230.6
230.5
230.3
230.1
230.1
230.6
230.9
231.2
231.4
231.5
231.8
231.9
231.7
231.8
232.1
232.4
232.8
233
233.1
233.2
233.2
2334
234
234.6
235.1
235.2
2354
235.6
235.7
235.8
235.7
235.5
235.4
235.2
235.2
235.1
235
235.5
236.2
236.8
237.2
237.8
238.1
238.4
238.8
238.9
239
239.1
238.9
239
238.9
238.9
238.8
238.7
238.5
238.3

228.8
228.8
228.8
229
229
229
228.7
228.8
229
229.4
229.8
230.5
230.9
231.3
231.9
232
232.1
232.3
232.7
233.1
233.5
233.9
234.1
234.2
234.3
234.7
235.1
235.8
236.3
236.4
236.6
236.8
237
237
237.1
237
236.8
236.6
236.4
236.3
236.3
236.8
237.5
237.9
238.2
238.6
238.7
239
239.2
239.2
239.3
239
238.8
238.7
238.5
238.4
238.2
237.8
237.6
237.3

226.5
226.7
226.9
227.2
227.3
227.5
227.4
227.5
227.8
228.2
228.8
229.3
229.9
230.6
230.9
231.2
231.5
231.7
232
232.5
233
2333
233.7
233.7
233.8
234.3
234.9
235.3
236
236.1
236.4
236.5
236.7
236.8
236.6
236.5
236.4
236.3
236.1
2359
236.1
236.5
236.8
237.3
237.6
237.9
238.2
238.2
238.4
238.4
238.2
238.1
237.7
237.7
237.4
237.3
236.9
236.7
236.4
236

226.8
227.4
228.3
229
229.6
230
230.2
230.3
230.8
231.2
231.8
232.5
233.3
234.3
234.9
235.3
235.7
235.8
236.2
236.6
236.8
236.8
236.8
236.6
236.6
236.6
236.7
236.5
236.4
236.1
235.9
235.7
235.6
235.6
235.2
234.9
234.8
234.7
234.5
234.4
234.5
234.9
234.8
234.6
234.6
234.3
233.9
233.7
233.5
233.4
233.3
233.2
233.3
233.6
233.8
234.2
234.4
234.6
234.8
234.8

229.1
229
229.4
229.8
230
230.1
230
230.1
230.5
231
231.7
232.1
232.8
233.5
233.9
234.2
234.5
234.7
235.3
235.8
236.1
236.4
236.7
236.8
236.7
237.2
237.7
238.2
238.4
238.4
238.6
238.6
238.7
238.5
238.2
2379
237.7
237.4
237.1
236.9
236.9
237.3
237.6
2379
238
238.1
238.4
238.5
238.4
238.3
238.1
237.6
237.4
237.3
237
236.8
236.6
236.5
236.2
235.9

227.15
227.49
22791
228.34
228.44
228.47
228.5
228.49
228.41
228.84
229.2
229.36
229.66
229.97
230.03
230.06
229.95
229.94
230.1
230.34
230.49
230.61
230.79
230.87
230.79
230.82
231.24
231.65
232.13
232.33
232.44
232.58
232.717
232.83
232.74
232.7
232.42
232.25
232.16
231.98
231.79
232.13
232.59
233.13
233.58
234.11
234.64
235.14
235.49
23591
236.23
236.38
236.37
236.57
236.71
236.86
236.94
236.97
236.98
236.9

221.54
222.46
223.22
223.93
224.58
224.88
225.14
225.27
225.37
225.95
226.63
227.23
227.61
22791
228.19
228.39
228.33
228.34
228.34
228.51
228.85
229.12
229.31
229.44
229.47
229.38
229.65
230.1
230.58
230.87
231.02
231.03
231.12
231.18
231.21
231.2
230.99
230.97
230.72
230.52
230.31
230.23
230.3
230.91
231.44
232.05
232.55
232.87
233.32
233.66
234.07
234.25
234.38
234.49
234.6
234.85
23491
235.07
235.13
235.13

1046.1
1056.7
1070.9
870.9
491.9
351.2
351.6
390.8
630.3
882.9
961.3
995.5
1010.5
670.5
387.4
308.8
325.8
344.7
353.5
326.5
283.7
2441
228.9
275.4
307.7
336.6
372.4
337.7
331.2
305.4
293.1
343.9
261.6
229.9
163.4
164.1
165.4
168.4
206.6
223.5
238.5
258.2
277.5
298.2
320.2
353.4
392.9
446
519.2
461.7
431.2
429.7
416.8
389.8
369.6
345.7
318.1
361.6
269.2
236.5
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1366119
1367119
1368119
1369119
1370119
1371119
1372119
1373119
1374119
1375119
1376119
1377119
1378119
1379119
1380119
1381119
1382119
1383119
1384119
1385119
1386119
1387119
1388119
1389119
1390119
1391119
1392119
1393119
1394119
1395119
1396119
1397119
1398119
1399119
1400119
1401119
1402119
1403119
1404119
1405119
1406119
1407119
1408119
1409119
1410119
1411119
1412119
1413119
1414119
1415119
1416119
1417119
1418119
1419119
1420119
1421119
1422119
1423119
1424119
1425119

238
237.5
237.3
236.9
236.7
236.2

236
235.7
235.7
236.1
236.7
236.8
236.6
236.5
236.1
235.8
235.7
235.5

235
234.9
235.3
235.7
236.1
236.2
236.2
236.1
236.6
236.7
236.7
236.9
237.1
237.5

238
238.5
238.7

239
239.1
239.3
239.3
239.4
239.8
240.6
241.2
241.8
242.2
242.3
242.6
242.9

243
243.4
243.5

244

244
2442
2443
244 .4
244.6
244.9
245.1
245.2

236.7
236.5
236
235.7
235.4
234.8
234.4
234.2
234.3
234.6
234.8
235
234.8
234.5
234.3
234
233.7
233.6
233.3
233.1
233.9
234.3
234.9
234.9
235.1
235.4
235.9
236.3
236.2
236.5
237.1
237.9
238.4
239.1
239.6
240.1
240.3
240.5
240.7
241
241.5
242.2
242.9
243.4
243.8
244
244.3
244.5
244.4
244.8
244.9
245.2
245.2
245.2
245.4
245.4
245.5
245.6
245.8
245.9

235.5
235.1
234.6
234.1
233.8
2334
233.1
232.7
232.8
233.2
2334
233.6
2334
233.2
233
232.7
232.5
232.3
232
232.1
232.7
233.2
233.6
233.8
234
234.3
234.8
235.1
2354
235.7
236.2
237
237.6
238.2
238.7
239.2
239.6
239.8
240
240.3
240.8
241.5
242.1
242.6
243.2
243.4
243.7
243.8
243.9
244.2
244.4
244.5
244.6
244.7
244.7
244.7
244.8
244.9
245.1
245.1

234.8
234.7
234.7
234.5
234.6
234.6
234.6
234.6
235
235.2
235.2
235
234.6
234.5
234.1
234
233.9
233.6
233.7
234
234.9
235.9
236.8
237.4
238.1
238.7
239.5
239.9
240.3
240.6
241.1
241.9
242.3
242.8
243.3
243.6
243.8
243.9
243.8
244
2442
244.1
244.1
244
243.7
243.6
243.4
243.3
243.3
243.2
243.4
243.6
243.7
244.1
244.5
245.1
245.4
245.9
246.7
247.4

235.6
235.2
234.7
234.6
234.4
234.2
234
233.9
234.1
234.7
235.1
235.1
235.2
235
234.9
234.8
234.6
234.4
234.4
234.4
235
235.7
236.1
236.5
236.7
237.3
237.7
238.1
238.5
238.8
239.7
240.4
241.2
241.6
2422
2427
242.9
243
243.2
243.4
243.9
244.4
245
245.4
245.5
245.6
245.5
245.4
245.7
245.6
245.7
245.5
245.6
245.6
245.6
245.7
245.9
246.1
246.3
246.7

236.72
236.57
236.23
236
235.74
235.63
235.33
235.02
234.85
235.18
235.71
235.93
236.04
236.17
235.99
235.66
235.51
235.34
235.08
234.77
235.04
235.3
235.63
235.68
235.68
235.65
236
236.06
236.24
236.18
236.37
236.62
236.72
236.97
237.21
237.34
237.44
237.43
237.43
237.39
237.54
238.05
238.61
238.95
239.42
239.74
239.71
239.99
240.19
240.47
240.67
240.95
241.21
241.34
241.56
241.77
241.94
242.24
242.43
242.68

235.1
235.04
234.85
234.64
234.57
234.26
234.25
233.98
233.78
233.76
234.19

234.7
235.06
235.21

235.2
235.11
234.86
234.82
234.62
234.49
234.59
235.11
235.58
235.68
235.71

235.7
236.05
236.25
236.32
236.37
236.57
236.77
236.94
237.17
236.99
237.19
237.19
237.17
237.14
236.94
236.84
237.32
237.83
238.23
238.54
238.73
238.84

239
238.96
239.19
239.44
239.65
239.78
239.98
240.05

240.1
240.38
240.54
240.78
241.03

168.8
171.2
173.3
172
171.1
190.7
221.8
244.7
265.9
334.9
252.3
205.5
279.9
261.9
248.9
196.2
202.7
258
365.6
732.4
988.2
839.6
439.2
353.9
504.3
619.4
472.3
402.8
438.1
657.6
986.1
998.1
753.2
866.4
723.2
418.1
293.9
299
314.2
3574
399.3
454.5
522.3
570.7
471.5
396.2
388.2
427.4
476.3
526.8
564
625.1
680.9
534.7
466.5
472.8
555.8
662.7
712.2
736.3
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1426119
1427119
1428119
1429119
1430119
1431119
1432119
1433119
1434119
1435119
1436119
1437119
1438119
1439119
1440119
1441119
1442119
1443119
1444119
1445119
1446119
1447119
1448119
1449119
1450119
1451119
1452119
1453119
1454119
1455119
1456119
1457119
1458119
1459119
1460119
1461119
1462119
1463119
1464119
1465119
1466119
1467119
1468119
1469119
1470119
1471119
1472119
1473119
1474119
1475119
1476119
1477119
1478119
1479119
1480119
1481119
1482119
1483119
1484119
1485119

245.4
245.5
245.7
246.1
246.2
246.6
246.7
247.2
247
247.4
247.5
248.3
248.8
249.5
250
250.4
250.9
251.3
251.7
252.2
252.7
253.1
253.6
254.1
254.7
255.4
256.1
256.9
257.7
258.6
259.5
260.2
260.8
261.2
261.6
262
262.3
262.8
263.2
263.6
264
264.4
264.9
265.2
265.7
266.1
266.6
267.4
267.9
268.7
269.6
270.5
271.2
271.7
272.2
272.8
273.1
273.5
273.7
274.1

246
246.3
246.6

247
247.6
247.9
248.4
248.8
248.9
249.4
249.6
250.2
250.9
251.7
252.3
253.2
253.5

254
254.5
255.1
255.6
256.2
256.7
257.3

258

259

260

261
262.2
263.4
264.4
265.3
265.8
266.5

267
267.3
267.7
268.1
268.4
268.8
269.2
269.7

270
270.4
270.8
271.1
271.5

272
272.6
273.2
273.9
274.6
274.9
275.2

275
275.3

275
274.9
274.8
274.9

245.3
245.7
245.9
246.3
246.9
247.3
247.8
248.3
248.4
248.7
249.3
249.9
250.7
251.3
251.9
252.6
253.1
253.7
254.3
254.7
255.2
255.5
256.3
256.9
257.7
258.5
259.5
260.5
261.8
263.1
264.1
265.1
265.8
266.2
266.8
267.1
267.5
267.9
268.4
268.8
269.1
269.5
269.9
270.2
270.7
271.1
271.4
271.9
272.4
272.9
273.6
274.2
274.5
274.6
274.5
274.5
274.4
274.4
274.1
274

248.3
249.3
250.3
251.4
252.4
253.4
254.2
254.7
254.9
255.5
255.7
256.1
256.2
256.1
256
255.8
255.8
255.7
255.8
256.2
257
258
259.3
260.8
262.2
263.8
265.4
266.8
268.3
269.9
271.2
271.9
272.5
272.9
273.1
273.2
273.5
273.4
273.3
273.1
272.8
272.5
272.2
271.9
271.5
271.1
270.9
270.6
270.3
270.1
269.8
269.6
269.4
269.3
269.1
269
269
269
269
268.9

247.2
247.6
248.3
249
249.9
250.5
251.3
251.7
252.1
252.5
253
253.8
254.5
255.1
255.7
256.1
256.5
256.8
256.9
257.3
257.4
258
258.8
259.7
260.7
261.8
263.3
264.7
266
267.4
268.7
269.7
270.4
270.8
271.2
271.6
272
272.4
272.6
272.9
273.2
273.5
273.7
274.1
274.2
274.3
274.5
274.7
275
275.2
275.4
275.4
275
274.7
274.3
274.1
273.9
273.6
273.5
273.3

242.9
243.17
243.3
243.51
243.71
243.91
244.14
244.22
244.38
244.41
244.47
244.87
245.38
245.75
246.35
246.85
247.05
247.51
247.92
248.29
248.7
249.11
249.55
250.09
250.54
251.15
251.75
252.31
253.1
253.77
254.55
255.02
255.45
255.73
255.97
256.15
256.38
256.62
256.88
257.05
257.32
257.62
257.94
258.32
258.6
258.91
259.38
259.83
260.58
261.21
262.24
263.4
264.36
265.3
266.18
267.09
267.86
268.62
269.27
269.82

241.29
241.46
241.7
241.88
242.17
242.28
24251
242.63
242.65
242.7
242.67
243.09
243.56
244.05
244.45
244.93
245.25
245.5
245.78
246.04
246.28
246.54
246.87
247.19
247.67
248.11
248.5
249.02
249.53
250.01
250.64
251.06
251.25
251.46
251.49
251.61
251.77
25191
252.12
252.04
252.33
252.55
252.77
252.93
253.18
253.55
253.72
254.1
254.64
255.37
256.42
257.56
258.53
259.71
260.45
261.57
262.43
263.2
264.11
264.75

756.6
769.1
767.4
761.8
765
561.1
343.1
253.6
286.1
314.1
337.4
368.1
411.2
470.1
541.3
598.6
649
738.5
874
950.6
963.3
957.1
966.1
970.5
969.1
977.3
980.2
985.4
987.9
885.7
471.9
476.8
340.9
291.1
219.6
233.3
239.6
244.8
243.5
243.4
243.6
242
243.4
246.3
257.5
269.2
285.5
297.9
320.9
470.1
815
933.7
975.1
991.5
993.7
996
999.6
982.4
824.4
631.6
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1486119
1487119
1488119
1489119
1490119
1491119
1492119
1493119
1494119
1495119
1496119
1497119
1498119
1499119
1500119
1501119
1502119
1503119
1504119
1505119
1506119
1507119
1508119
1509119
1510119
1511119
1512119
1513119
1514119
1515119
1516119
1517119
1518119
1519119
1520119
1521119
1522119
1523119
1524119
1525119
1526119
1527119
1528119
1529119
1530119
1531119
1532119
1533119
1534119
1535119
1536119
1537119
1538119
1539119
1540119
1541119
1542119
1543119
1544119
1545119

274.3
274.4
274.4
274.4
274.4
274.2
274.3
274.4
274.2
274.2
274.2
274.1
274.2
274.1
273.9
273.7
273.6
273.6
273.4
273.4
273.1
273.1
272.9
272.6
272.6
272.5
272.3
271.8
271.5
271
270.5
270.2
270
269.5
269.1
268.9
268.6
268.2
267.9
267.6
267.2
267.1
266.8
266.6
266.3
266.5
266.6
266.4
266.1
265.8
265.4
264.9
264.5
264.1
263.5
263
262.5
262
261.5
260.9

274.7
274.6
274.4
274
273.9
273.8
273.6
273.5
273.2
273.1
272.9
272.7
272.5
272.4
272
271.8
271.8
271.5
271.3
270.9
270.7
270.5
270.4
270
269.7
269.4
269.2
268.8
268.2
267.9
267.3
266.9
266.6
266.1
265.6
265.3
265
264.7
264.1
263.9
263.6
263.3
262.9
262.6
262.3
262.4
262.2
261.9
261.4
260.9
260.4
259.7
259
258.6
257.8
257.2
256.6
255.9
255.2
254.6

273.8
273.5
273.3
273.3
273
272.8
272.5
272.3
272.3
272
271.9
271.7
271.5
271.3
271
270.9
270.6
270.4
270.2
269.9
269.6
269.4
269.1
268.8
268.6
268.4
268.1
267.6
267.1
266.6
266.2
265.7
265.2
264.8
264.5
263.9
263.7
263.2
262.9
262.5
262
261.8
261.4
261
260.8
260.8
260.7
260.3
259.9
259.5
258.9
258.4
257.8
257.2
256.4
255.7
255.1
254.6
253.8
253.2

268.7
268.5
268.1
268
267.8
267.4
267
266.7
266.5
266.1
265.7
265.6
265.1
264.8
264.5
264.1
264
263.7
263.4
263.1
262.9
262.6
262.4
262.1
261.8
261.5
261.2
260.7
260.1
259.7
259.3
258.8
258.3
257.9
257.3
256.8
256.2
255.8
255.2
254.8
254.3
253.6
253.2
252.5
252.1
251.7
251.3
250.4
249.8
249.4
248.8
248.1
247.4
246.9
246.5
246.1
245.5
245.1
244.7
244.6

273.2
273
272.9
272.6
272.5
272.4
272.1
271.9
271.7
271.5
271.2
271
270.8
270.5
270.3
269.9
269.6
269.4
269.1
268.9
268.6
268.2
268
267.7
267.4
267
266.8
266.2
265.7
265.2
264.9
264.4
264.1
263.6
263.3
262.8
262.4
262.1
261.9
261.4
261.1
260.6
260.3
260
259.7
259.6
259
258.7
258
257.3
256.6
256
255.3
254.5
253.9
253.1
252.5
251.9
251.3
250.8

270.15
270.59
270.92
271.17
271.43
271.53
271.82
272.02
272.05
272.22
272.36
272.6
272.76
272.82
272.85
272.98
273.01
273.1
273.09
273.03
273.16
273.04
273.14
273.04
273.01
273.04
273.02
272.78
272.42
272.34
271.96
271.7
271.53
271.15
270.92
270.57
270.25
270.08
269.8
269.71
269.4
269.14
268.95
268.87
268.48
268.74
268.71
268.85
268.8
268.67
268.28
268.2
267.76
267.47
267.18
266.74
266.35
265.91
265.58
265.07

265.41
265.97
266.48
267.04
267.32
267.7
268.01
268.42
268.87
269.08
269.38
269.65
270.04
270.36
270.61
270.88
271.18
271.41
271.51
271.66
271.9
272.06
272.22
272.3
272.57
272.63
272.84
272.93
272.97
272.74
272.52
272.46
272.16
272.06
271.92
271.77
271.53
271.39
271.17
271.1
270.99
270.85
270.67
270.55
270.44
270.77
271.25
271.46
271.43
271.42
271.49
271.5
271.14
271.11
270.84
270.61
270.46
270.19
269.93
269.54

536
462.8
413.2

378
358.8
351.6
351.3
344.3
349.4
353.9
361.7
359.7
3514
345.1
348.1
351.8
344.6
345.8
351.3
358.1
360.5
359.3
363.6
390.6
394.8
352.6
403.2
3154
288.3
224.7
237.4
243.3
244.8

244
241.8
238.3
236.7
234.9
234.1
236.2

238
240.8
251.9
317.4
560.9
762.1
793.5
788.2
750.2
731.9

720
719.4
697.9
670.7
640.7
619.1
603.1
611.7
617.5

589
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1546119
1547119
1548119
1549119
1550119
1551119
1552119
1553119
1554119
1555119
1556119
1557119
1558119
1559119
1560119
1561119
1562119
1563119
1564119
1565119
1566119
1567119
1568119
1569119
1570119
1571119
1572119
1573119
1574119
1575119
1576119
1577119
1578119
1579119
1580119
1581119
1582119
1583119
1584119
1585119
1586119
1587119
1588119
1589119
1590119
1591119
1592119
1593119
1594119
1595119
1596119
1597119
1598119
1599119
1600119
1601119
1602119
1603119
1604119
1605119

260.2
259.6
258.9
258.4
257.7
257.2
256.7
256.1
255.5
255.1
254.5
254.1
253.6
253.3
252.8
252.4
252
251.7
251.3
251
250.6
250.3
250
249.7
249.5
249.2
249.1
248.7
248.5
248.2
248
247.8
247.6
247.5
247.3
247.2
247.1
247
247
246.9
246.8
246.8
246.5
246.5
246.5
246.5
246.2
246.1
246.2
246.1
246
245.9
245.9
245.7
245.8
245.7
245.8
245.7
245.7
245.6

254
253.2
252.6

252
251.5
250.9
250.4
249.8
249.5
249.1
248.8
248.4

248
247.7
247.5
247.1
246.9
246.6
246.4
246.3
246.1
245.9
245.6
245.6
245.5
245.3
245.2
245.1

245
244.9
244.9
2447
2447
244.6
244.5
244.6
244.6
244.6
244.5
244.5
244 .4
244 .4
244 .4
244 .4
244 .4
2443
2442
2442
2442

244

244

244
244.1
244.1

244

244
2442
2442

244
244.1

252.6
252
251.4
250.9
250.2
249.8
249.3
248.9
248.4
248.2
247.7
247.6
247.1
247
246.6
246.3
246.2
245.9
245.7
245.6
245.4
245.3
245.1
244.9
244.8
244.7
244.5
2443
2443
2442
2443
2442
244.1
244
243.9
243.9
243.8
243.7
243.8
243.8
243.8
243.7
243.6
243.6
243.5
243.5
243.5
243.5
243.4
243.3
243.3
243.3
243.3
243.4
243.2
243.3
243.5
243.4
243.6
243.4

244.3
244.1
243.8
243.7
243.7
243.5
243.3
243.4
243.3
243.3
243.3
243.3
243.2
243.3
243.2
243.3
243.4
243.3
243.3
243.4
243.3
243.4
243.5
243.4
243.5
243.4
243.5
243.4
243.3
243.2
243.2
243.1
243
243
243
243
242.8
2427
242.8
242.9
242.8
2427
2427
242.9
242.9
243
243.1
243.2
243.3
243.4
243.5
243.6
243.7
244
243.9
244
244.3
244.4
244.6
244.5

250.3
249.7
249.2
248.7
248.3
247.8
247.6
247.3
246.9
246.6
246.5
246.2
246
246
245.9
245.7
245.6
245.5
245.5
245.3
245.3
245.1
245.1
245.2
245.1
245.1
245
245.1
245
245
244.9
244.8
244.9
244.9
244.8
244.8
244.8
244.8
244.8
244.7
244.8
244.7
244.6
244.5
244.6
244.5
244.6
244.6
244.5
244.5
244.6
244.5
244.6
244.6
244.7
244.8
244.8
244.8
244.9
245.1

264.67
264.09
263.6
262.98
262.5
262.03
261.35
260.96
260.54
260.01
259.55
259
258.59
258.13
257.78
257.18
256.8
256.31
255.99
255.39
254.91
254.45
254.07
253.74
253.22
252.95
252.47
252.19
251.91
251.44
251.1
250.75
250.51
250.24
249.93
249.77
249.37
249.11
248.97
248.8
248.62
248.32
248.12
247.92
247.84
247.63
247.46
247.29
247.13
247.04
246.73
246.65
246.62
246.39
246.34
246.21
246.08
245.96
245.83
245.87

269.26
268.98
268.56
268.2
267.64
267.31
266.84
266.46
265.96
265.65
265.33
264.96
264.43
264.05
263.44
263.24
262.8
262.34
261.95
261.41
260.96
260.68
260.17
259.76
259.3
258.83
258.5
258.04
257.6
257.13
256.71
256.31
255.92
255.5
255.11
254.79
254.33
253.96
253.65
253.35
253.06
252.62
252.31
252.04
251.73
251.25
251.17
250.8
250.55
250.16
250.04
249.79
249.5
249.3
249.05
248.87
248.71
248.55
248.42
248.11

539.7
491.3
454.3
4219
400.6
387.2
382.5
383.2
383.5
392.4
402.8
417.6
417.7
4279
431.8
436.2
439.8
441.3
442
435.7
433.5
431.8
435.8
436.9
441.3
438.4
439.1
439.1
439.7
436.6
4322
431.7
434.5
442.7
449.9
464.2
479.8
4934
506.1
513.5
514.4
518.1
513.4
512.4
506.1
496.3
489.6
489
484.3
483
481.3
479.7
482.6
477.4
471.8
476
478.4
476.6
475.8
475.7
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1606119
1607119
1608119
1609119
1610119
1611119
1612119
1613119
1614119
1615119
1616119
1617119
1618119
1619119
1620119
1621119
1622119
1623119
1624119
1625119
1626119
1627119
1628119
1629119
1630119
1631119
1632119
1633119
1634119
1635119
1636119
1637119
1638119
1639119
1640119
1641119
1642119
1643119
1644119
1645119
1646119
1647119
1648119
1649119
1650119
1651119
1652119
1653119
1654119
1655119
1656119
1657119
1658119
1659119
1660119
1661119
1662119
1663119
1664119
1665119

245.7
245.6
245.6
245.6
245.6
245.7
245.7
245.7
245.9
245.8
246
245.9
246
246.1
246.1
246.2
246.3
246.3
246.4
246.5
246.6
246.7
246.8
246.8
247
247.1
247.1
247.3
247.2
247.3
247.5
247.6
247.8
247.9
248
248
248.2
248.3
248.3
248.4
248.5
248.6
248.7
248.7
248.9
248.9
249.1
249.1
249.4
249.2
249.4
249.5
249.8
249.8
250.1
250.2
250.4
250.6
250.8
251.1

244.3
244.2
244.3
244.4
244.5
244.6
244.7
244.7
244.8
244.9
245
245.2
245.3
245.3
245.5
245.7
245.7
245.8
246
246.1
246.1
246.4
246.4
246.5
246.6
246.7
246.7
246.9
246.9
247
247.2
247.3
247.3
247.4
247.5
247.6
247.8
247.7
247.8
248
248
248.1
248.4
248.3
248.4
248.6
248.8
248.9
249
249
249.4
249.3
249.7
250
250.2
250.5
250.6
251.1
251.4
251.9

243.6
243.6
243.8
243.7
243.9
244
244.1
244.1
244.2
244.2
244.5
244.5
244.7
244.7
244.9
244.9
245.2
245.2
245.3
245.6
245.5
245.7
245.7
245.9
246
246.1
246.3
246.2
246.5
246.5
246.6
246.6
246.7
246.8
246.9
246.9
247.2
247.1
247.4
247.4
247.4
247.6
247.7
247.8
2479
248.1
248.1
248.3
248.5
248.5
248.7
249
249.3
249.4
249.7
250
250.4
250.7
251
251.5

244.8
244.8
245
245.2
245.2
245.4
245.6
245.7
245.7
246
246
246.2
246.2
246.4
246.4
246.5
246.6
246.7
246.6
246.8
246.8
246.9
246.9
247
247
247.1
247.2
247.1
2473
2473
247.5
247.5
247.5
247.5
247.8
247.8
247.9
2479
248
248.1
248.2
248.4
248.6
248.9
249
249.1
249.3
249.5
249.9
250.1
250.5
250.9
251.3
251.8
252.1
252.7
253
253.4
253.8
254.2

245
245.3
245.3
245.5
245.4
245.7
245.8
245.9

246
246.2
246.2
246.5
246.4
246.5
246.7
246.9
246.8

247
247.2
247.3
247.5
247.4
247.5
247.6
247.7
247.8
247.9

248
248.2
248.1
248.4
248.2
248.4
248.5
248.4
248.6
248.7
248.8
248.9
248.9
248.9
249.2
249.3
249.4
249.4
249.5
249.7
249.8
249.9
250.1
250.5
250.7
250.9
251.2
251.5
251.8
252.2
252.7

253
253.5

245.73
245.69
245.55
245.61
245.44
245.44
245.37
245.4
245.41
245.34
245.29
245.34
245.21
245.34
245.32
245.31
245.39
245.37
245.38
245.35
245.54
245.52
245.61
245.69
245.69
245.69
245.86
245.98
245.98
246.1
246.13
246.26
246.28
246.41
246.44
246.45
246.69
246.74
246.86
247.09
247.02
247.13
247.28
247.36
247.44
247.52
247.67
247.68
247.85
248
248.01
248.15
248.17
248.18
248.43
248.5
248.63
248.9
248.9
249

247.98
247.88
247.79
247.59
247.35
247.27
247.14
247.04
247.02
246.76
246.65
246.71
246.58
246.52
246.36
246.33
246.38
246.24
246.24
246.15
246.27
246.12
246.23
246.12
246.15
246.01
246.22
246.13
246.42
246.24
246.19
246.2
246.33
246.38
246.34
246.5
246.46
246.58
246.57
246.69
246.88
246.98
247.13
247.05
247.16
247.21
247.36
247.39
247.51
247.69
247.63
247.717
247.81
247.84
248.07
248.16
248.24
248.26
248.53
248.66

476.2
476.7
472.4
478.3
475.8
479.7
479
479.3
478.3
471.7
472.6
475.7
471.4
478.5
471.5
470
468.5
471.9
481.6
485.7
486.8
483.3
485.2
489.8
491.6
497.7
500.5
501.2
498.4
499.7
500.1
502.3
508.4
513.1
522.3
530.1
540.1
549.9
559.2
568.4
574.3
584.4
591.4
608.5
617.8
632.9
661.9
690.3
710.7
714.8
721.7
726.2
728.4
728.3
723.7
716.7
722.1
725.4
733.7
736.4
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1666119
1667119
1668119
1669119
1670119
1671119
1672119
1673119
1674119
1675119
1676119
1677119
1678119
1679119
1680119
1681119
1682119
1683119
1684119
1685119
1686119
1687119
1688119
1689119
1690119
1691119
1692119
1693119
1694119
1695119
1696119
1697119
1698119
1699119
1700119
1701119
1702119
1703119
1704119
1705119
1706119
1707119
1708119
1709119
1710119
1711119
1712119
1713119
1714119
1715119
1716119
1717119
1718119
1719119
1720119
1721119
1722119
1723119
1724119
1725119

251.3
251.6
251.7
252.2
252.3
252.6
253
253.4
253.5
253.9
254.3
254.5
254.9
255.3
255.4
255.8
256
256.2
256.3
256.6
256.7
256.9
256.9
257.2
257.1
257.3
257.4
257.3
257.4
257.3
257.4
257.4
257.4
257.4
257.4
257.4
257.3
257.3
257.2
257.2
257.2
257.2
257.1
257
256.9
257
256.9
256.8
256.9
256.5
256.7
256.6
256.4
256.5
256.3
256.3
256.3
256.1
256.1
256

252.1
252.4
253
253.2
253.8
254
254.4
254.7
255.1
255.5
255.8
256.1
256.5
256.7
257
257.1
257.3
257.4
257.5
257.8
257.8
257.9
257.8
257.9
257.9
257.9
257.9
257.7
257.7
257.6
257.4
257.3
257.2
257.2
257.1
257
256.9
256.7
256.6
256.4
256.3
256.3
256
256
255.8
255.8
255.7
255.4
255.4
255.2
255.1
254.9
254.8
254.7
254.4
254.3
254.1
254
253.9
253.8

251.8
252.5
252.7
253.1
253.4
253.9
254.2
254.7
255
255.3
255.8
256.1
256.3
256.6
256.9
256.9
257.2
257.3
257.4
257.6
257.6
257.8
257.8
257.7
257.6
257.7
257.6
257.6
257.5
257.3
257.2
257.2
257
256.8
256.7
256.6
256.4
256.5
256.3
256
256
255.8
255.7
255.5
255.4
255.3
255
254.9
254.7
254.6
254.4
254.4
254.1
253.9
253.8
253.6
253.4
253.4
253.1
253.1

254.5
254.8
255.2
255.4
255.7
255.9
256
256.3
256.4
256.5
256.7
256.7
256.8
256.9
256.8
256.8
256.8
256.7
256.5
256.4
256.3
256.3
256.1
256
255.7
255.5
255.3
255
254.8
254.4
254.2
254.1
253.7
253.4
253.2
252.9
252.7
252.5
252.2
251.8
251.8
251.6
251.4
251
250.8
250.6
250.2
250
249.9
249.4
249.2
248.9
248.6
248.1
248
247.6
247.3
246.9
246.5
246.1

253.8
254.2
254.5
255.1
255.3
255.7
256.1
256.3
256.6
256.8
257.2
257.4
257.6
257.8
257.8
258
258
258.1
258.2
258.2
258.2
258.2
258.1
258.1
257.9
257.9
257.8
257.7
257.4
257.2
257.1
257
256.6
256.6
256.5
256.2
256.1
255.9
255.9
255.7
255.5
255.4
255.1
255.1
254.8
254.6
254.6
254.4
254.1
253.9
253.8
253.6
253.3
253.2
252.9
252.7
252.6
252.3
252.2
252

249.12
249.34
249.68
249.84
250.12
250.2
250.45
250.81
251
251.36
251.6
251.97
252.17
252.35
252.88
253
253.31
253.58
253.7
253.91
254.2
254.26
254.45
254.5
254.63
255.03
255.04
254.92
255.18
255.07
255.13
255.15
255.27
255.24
255.38
255.38
255.44
255.39
255.6
255.59
255.59
255.61
255.77
255.7
255.72
255.8
255.87
256.02
256.05
255.99
255.98
256.05
256.04
255.97
255.97
256.04
256
256.03
256.17
256.21

248.79
248.93
248.99
249.16
249.28
249.43
249.63
249.72
249.96
250.1
250.27
250.54
250.79
250.94
251.25
251.48
251.67
251.95
252.09
252.38
252.41
252.6
252.71
25291
253.1
253.24
253.38
253.35
253.53
253.56
253.58
253.76
253.77
253.91
253.83
253.89
254.04
254.1
254.1
254.21
254.2
254.37
254.5
254.49
254.71
254.8
254.87
254.99
255.04
255.13
255.15
255.33
255.38
255.37
255.47
255.48
255.65
255.71
255.85
256.06

742
743.5
741.3
731.1

738
746.7
749.9
754.9
747.8
731.8
714.1
686.9
656.2
638.9
613.6
589.2
555.8
529.5
504.3
478.9
454.8
425.6
403.7
382.2
361.3
346.3
333.6
324.7

314
314.1
308.4
302.9
301.8
300.2
299.2
298.4
300.3
301.1
299.3
297.4
301.4
299.9
300.3
297.3
299.2
299.3
299.1
299.8
303.7
302.8
297.9
299.5
297.8
301.6
308.3
315.6
317.9
326.3
330.6
343.7
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1726119
1727119
1728119
1729119
1730119
1731119
1732119
1733119
1734119
1735119
1736119
1737119
1738119
1739119
1740119
1741119
1742119
1743119
1744119
1745119
1746119
1747119
1748119
1749119
1750119
1751119
1752119
1753119
1754119
1755119
1756119
1757119
1758119
1759119
1760119
1761119
1762119
1763119
1764119
1765119
1766119
1767119
1768119
1769119
1770119
1771119
1772119
1773119
1774119
1775119
1776119
1777119
1778119
1779119
1780119
1781119
1782119
1783119
1784119
1785119

256
255.9
255.9
255.8
255.8
255.6
255.5
255.4
255.3

255
254.8
254.5
254.2

254
253.7
253.1
252.9
252.5
251.9
251.5

251
250.6
249.9
249.5
248.8
248.1
247.2
246.4
245.8
245.1
244.5
243.6

243
242.4
241.8
241.4
240.7
240.2
239.7
239.3
238.8
238.5
238.1
237.5
237.3
236.9
236.6
236.1
235.8
235.5
235.1

235
234.7
234.5
234.2

234
233.7
233.7
233.3
233.2

253.7
253.6
253.3
253.2
253.1
252.9
252.6
252.4
252.1
251.7
251.4
251
250.6
250.2
249.6
248.9
248.3
247.7
247.1
246.4
245.8
245.1
244.3
243.6
242.9
242
241.1
240.5
239.7
238.9
238.3
237.5
236.8
236.3
235.8
235.2
234.5
234.2
233.7
233.2
232.8
232.6
232.2
231.9
231.6
231.2
231
230.7
230.5
230.4
230.2
230
229.8
229.7
229.6
229.4
229.6
229.4
229.4
229.3

253
252.9
252.6
252.5
252.2
252.1
251.9
251.5
251.3

251
250.6
250.2
249.7
249.2
248.6
248.1
247.4
246.9
246.2
245.5
244.8

244
243.3
242.6
241.8

241
240.2
239.3
238.6
237.8
237.3
236.5
235.8
235.2
234.6

234
233.6
233.2
232.7
232.4
231.9
231.7
231.2
230.9
230.7
230.5
230.2

230
229.9
229.7
229.6
229.5
229.3
229.2
229.1
229.1
229.1
229.1
229.2
229.2

245.8
245.4
244.8
2443
243.7
243.3
242.5
241.7
241.2
240.5
239.8
239.1
238.2
237.5
236.8
236.1
235.5
234.9
234.4
233.9
233.6
233.3
233.1
232.8
232.6
232.2
232
231.7
231.4
231.2
231.2
231.2
231
231.1
231
230.9
231.1
231
231.1
231.2
231.2
231.4
231.4
231.6
231.6
231.6
231.8
231.9
231.9
232.2
232.3
232.4
232.4
232.3
232.4
232.4
232.5
232.5
232.5
232.4

251.8
251.6
251.4
251.1
250.8
250.4
249.8
249.6
249.1
248.6
248.1
247.6
246.8
246.1
245.4
244.7
243.9
243.1
242.5
241.7
240.9
240.4
239.7
239.2
238.5
237.7
236.9
236.3
235.6
235.1
234.5
234
233.6
233.1
232.8
232.4
232.1
232
231.4
231.3
231.2
231
230.9
230.8
230.8
230.5
230.6
230.6
230.4
230.6
230.6
230.6
230.7
230.7
230.7
230.7
231
231
231
231.1

256.26
256.35
256.38
256.35
256.3
256.26
256.45
256.42
256.35
256.23
256.21
256.26
256.08
255.95
255.68
255.51
255.22
255
254.74
254.45
254.11
254.02
253.44
253.19
252.7
252.16
251.61
250.99
250.43
249.8
249.17
248.67
248.12
247.55
246.89
246.33
245.96
245.46
245.02
244.63
244.03
243.73
243.33
242.79
242.45
242.03
241.79
241.3
240.74
240.55
240.29
239.94
239.53
239.28
238.85
238.52
238.3
237.86
237.66
237.32

256.13
256.37
256.54
256.55
256.83
256.98
257.12
257.29
257.37
257.35
257.5
257.47
257.52
257.57
257.61
257.63
257.45
257.31
257.34
257.19
257.12
256.93
256.79
256.52
256.27
255.81
255.46
255.02
254.54
254.13
253.59
253.02
252.64
252.23
251.69
251.31
250.75
250.57
250.09
249.56
249.27
249.03
248.64
248.21
2479
247.68
247.28
247.04
246.49
246.16
245.93
245.54
245.21
244.96
244.75
244.32
244.05
243.68
243.5
243.19

353
359.4
371.7
389.9
401.6
415.9
431.2
441.8
460.8
473.4
487.3
500.7
503.8
506.2
503.3
502.7
497.2
496.1
498.4
496.3
494.6
494.3
486.3
495.3
342.4
301.3
234.1
239.7
248.9
249.6
250.5
246.3
244.9
243.8
239.1
234.6
230.8
226.5
225.3
220.6
214.9
208.5
198.5
191.1
183.7
212.5
282.3
258.2
243.4
188.1
188.4
182.2
181.1
220.5
295.5
268.7
245.9
184.8
2227

299
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1786119
1787119
1788119
1789119
1790119
1791119
1792119
1793119
1794119
1795119
1796119
1797119
1798119
1799119
1800119
1801119
1802119
1803119

233.1
2329
232.9
232.7
232.6
232.6
232.3
232.4
232.3
232.2
232.1
232
232
231.9
232.1
231.9
231.9
231.9

229.4
229.4
229.4
229.6
229.6
229.7
229.6
229.8
229.8
229.7
229.6
229.8
229.8
229.8
229.9
230
230.1
230.2

229.1
229.2
229.2
229.3
229.5
229.5
229.6
229.6
229.7
229.6
229.6
229.8
229.8
230
229.9
229.9
229.9
230.1

232.3
232.4
232.2
232
232
231.8
231.6
231.5
231.4
231.2
231.1
230.7
230.6
230.4
230.2
230.1
229.8
229.7

231.3
231.5
231.4
231.5
231.6
231.7
231.7
231.7
231.7
231.9
231.8
231.9
232
232
232
232.1
232.3
232.3

237.05
236.78
236.51
236.19
236.08
235.71
235.53
235.28
235.15
234.95
234.8
234.72
234.62
234.44
234.07
234.02
234
233.85

242.89
242.6
242.29
242.19
241.86
241.51
241.37
241.03
240.94
240.74
240.5
240.3
240.12
239.74
239.73
239.5
239.26
239.17

261.3
242.6
163.8
152.7
139.9
126
110.4
93
95.2
102.8
98.1
97.4
96.7
96.9
96.6
96.1
114
122
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EKE

Cizelge E.1 : WHTC ¢evrimi egzoz sistemi sicaklik 6l¢iim degerleri.

Olgiim  Sicaklik  Sicaklik  Sicaklik  Sicaklik  Sicaklik — Sicaklik  Sicaklk  Egzoz
Zaman1 Egzoz 1 Egzoz 2 Egzoz 3 Egzoz 4 Egzoz 5 Egzoz 6 Egzoz 7 Akist

(ms) °C) °C) °C) (°C) °C) °C) (°C) (kg/h)
119 92.8 131 123.7 1375 148.3 119.3 125.4 0.7
1119 92.7 131 123.8 137.5 148.1 119.2 1253 459
2119 92.9 130.4 124.2 137 148.1 119.4 125.1 483
3119 94 129.6 125 137.5 147.3 119.9 126.6 50.6
4119 94 128.4 125.9 138.6 147.4 120.8 128.6 53

5119 93.9 127.1 126.7 140.1 147.8 121.6 130.9 55.4
6119 93.8 125.8 127.7 141.4 148.2 122.5 133.1 57.8

7119 94 125 128.6 142.7 148.5 123.3 135.2 60.1
8119 94.4 124.1 129.4 144 149.1 124.1 136.9 62.5
9119 94.8 123.5 130.2 145.2 149.5 125 138.8 64.9
10119 95.4 122.7 131 146.4 150 125.9 140.9 67.3
11119 97.5 122.7 132.1 148.1 150.5 126.8 143.1 69.6
12119 100.4 123.3 133.3 149.6 151.4 128 145.6 72

13119 102.4 123.8 134.6 151.6 152.3 129.1 148.1 74.4
14119 103.9 123.9 135.8 153.3 153.2 130.2 150.8 76.8
15119 105.2 123.8 137.1 155.1 154.2 131.5 153.4 79.2
16119 106.6 123.8 138.5 157.2 155.2 132.6 155.9 81.5
17119 107.8 123.9 139.9 159 156.1 134 158.5 83.9
18119 109.6 124.2 141.2 160.8 157.1 135.3 161.1 86.3
19119 111.5 124.7 142.6 162.5 158.2 136.6 163.9 88.7

20119 113.5 125.2 143.7 164.2 159.2 138.1 166.8 91

21119 114.6 125.6 145.1 165.9 160 139.5 169.5 93.4
22119 114.6 125.2 146.2 167.3 160.9 141 172 95.8
23119 116.1 125.2 147.2 168.5 161.7 142.4 174.5 98.2
24119 121.1 127 148.5 170 162.4 144 177.1 100.5

25119 126.3 129.5 149.6 171.2 163.2 145.6 179.6 102.9
26119 130.5 131.7 150.6 172.4 163.8 147.1 182.1 105.3
27119 132.9 133.1 151.6 173.6 164.6 148.7 184.7 107.7

28119 133.8 133.7 152.6 174.5 165.2 150.5 187.1 110
29119 134.1 134 153.3 175.2 165.5 152.1 189.6 112.4
30119 133.8 133.7 154.1 176 166 153.7 191.8 114.8

31119 131.7 132.6 154.6 176.4 166.2 155.2 193.9 117.2
32119 128.9 130.9 155.2 176.8 166.5 156.7 195.9 119.6

33119 126.3 129.2 155.6 177 166.3 158.1 197.6 121.9
34119 124 127.7 155.8 177.1 166 159.3 199.2 124.3
35119 122.2 126.3 156.3 177.3 166 160.3 200.1 126.7
36119 120.8 125.1 156.3 177.3 165.7 161.3 201 129.1
37119 119.3 124 156.5 177.3 165.6 162.2 201.6 131.4
38119 117.9 122.8 156.5 177.2 165.4 163.1 202.1 133.8
39119 116.7 122 156.6 177.1 165.1 163.7 202.7 134.3

40119 117.7 121.8 156.7 177.1 164.6 164.5 203.3 146.1
41119 119.7 122.5 156.7 176.9 164.5 165.1 203.8 151.4

42119 120.5 123 156.7 176.6 164 165.8 204.2 143.6
43119 120.5 122.9 156.9 176.4 163.6 166.4 204.6 123.7
44119 120.1 122.7 157 176.4 163.5 167 204.9 102.4
45119 119.6 122.2 156.8 176.3 163.3 167.6 205.2 100
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46119
47119
48119
49119
50119
51119
52119
53119
54119
55119
56119
57119
58119
59119
60119
61119
62119
63119
64119
65119
66119
67119
68119
69119
70119
71119
72119
73119
74119
75119
76119
77119
78119
79119
80119
81119
82119
83119
84119
85119
86119
87119
88119
89119
90119
91119
92119
93119
94119
95119
96119
97119
98119
99119
100119
101119
102119
103119
104119
105119

119.3
119.1
118.7
118.5
118.2
118.1
117.9
118
119
123
129.6
134
134.5
135
137.2
138.4
137.7
138
141.2
143
142.5
147.4
154.7
166.1
184.9
195.1
201.1
201.3
199
196.3
193.6
191
189.2
187.8
186.5
184.2
180.9
179.6
182.8
187.6
191.6
192.3
191.1
189.5
188.1
187.6
187.7
188.2
189.2
190.8
193.3
195.9
197.8
199.2
199.9
200.5
201.2
201.8
202.3
202.7

122.1
121.7
121.4
121.2
121
120.8
120.4
120.4
120.5
122.1
125.6
128.4
129
129.7
130.8
131.8
131.7
131.9
133.6
134.8
135
137
140.7
146.8
157.4
164.4
169.2
171.1
171
170.7
169.9
169
168.3
168.2
167.8
167.1
165.7
164.7
166.2
168.9
171.5
172.4
172.5
171.8
171.2
171.2
171.2
171.6
172.3
173.4
174.8
176.4
177.9
179
179.9
180.6
181.3
182
182.7
183.4

156.9
156.8
156.8
156.6
156.7
156.4
156.3
156.2
156.1
155.9
155.8
155.5
155.6
155.3
154.9
154.7
154.5
153.9
153.5
153.3
152.8
152.4
151.9
151.6
151.1
150.7
150.4
149.8
149.5
149.1
148.9
148.5
148.1
147.9
147.7
147.6
147.5
147.3
147.3
147.4
147.4
147.5
147.6
147.7
147.8
147.9
148.1
148.4
148.5
148.8
149.3
149.6
150.1
150.5
150.9
151.4
152.1
152.6
153.2
153.9

175.9
175.6
175.2
174.9
174.7
174.3
174
173.6
173.2
173
172.5
172.2
171.7
171.1
170.5
169.8
169.2
168.3
167.5
166.6
165.8
165
164.3
163.1
162
160.8
159.8
158.7
157.7
156.7
155.8
155.2
154.3
153.6
152.9
152.4
151.9
151.3
151.1
150.8
150.5
150.4
150.3
150.2
150.2
150
150
150
150.1
150.4
150.7
151.1
151.4
151.8
152.2
152.8
153.3
154
154.7
155.4

162.9
162.6
162.4
162.1
161.8
161.7
161.5
161
160.7
160.4
159.9
159.5
159.1
158.9
158.1
157.6
157.1
156.5
156
155.5
154.9
154.2
153.7
152.7
152.2
151.4
150.6
150.1
149.4
148.9
148.4
147.8
147.5
147.1
146.9
146.5
146.5
146.2
146.1
146.1
146
146
146.1
146.1
146.1
146.3
146.3
146.5
146.8
147
147.3
147.8
148
148.5
149
149.5
150
150.6
151
151.7

168.1
168.6
169
169.5
169.8
170.3
170.6
171.1
171.6
172.1
172.7
173.6
174.3
174.9
175.7
176.6
177.3
177.9
178.6
179.3
179.8
180.2
180.8
181.5
182.3
183.2
183.7
184.1
184.4
184.5
184.6
184.8
184.6
184.6
184.6
184.4
184.3
184
183.8
183.6
183.2
183.1
182.8
182.4
182.2
182
181.6
181.4
181
180.6
180.4
180.1
179.6
179.3
179
178.7
178.2
178
177.6
177.2

205.3
205.5
205.3
205.4
205.2
205
204.9
204.7
205
205.4
206.1
206.9
207.4
208.2
208.8
209.7
210.4
210.9
211.3
211.5
211.8
212.1
212.2
212.2
212.5
212.6
212.5
212.3
211.9
211.2
210.4
209.5
208.7
207.7
206.7
205.7
204.7
203.9
202.9
202
201.1
200.2
199.1
198.5
197.6
196.9
196.1
195.4
194.5
193.7
192.9
191.9
191
190.4
189.5
188.8
187.9
187.1
186.3
185.5

103.3
98.6
97.5
96.4
96.5
94.8
91.9
121
159.8
202.2
244.6
2379
231.2
261.5
293.9
258.3
221.4
263.1
274.5
232
202.6
243.3
329.7
525
514.7
505.9
469.8
389.9
351.6
322.6
306.3
302.1
305.3
310.5
304.7
243
185.3
214.3
230.9
243.4
233.2
213.4
203.8
198.4
199.4
199.1
205.7
211.3
216.4
224.3
231
237
236.6
241.4
244.7
248.9
251.9
252.3
253.8
252
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106119
107119
108119
109119
110119
111119
112119
113119
114119
115119
116119
117119
118119
119119
120119
121119
122119
123119
124119
125119
126119
127119
128119
129119
130119
131119
132119
133119
134119
135119
136119
137119
138119
139119
140119
141119
142119
143119
144119
145119
146119
147119
148119
149119
150119
151119
152119
153119
154119
155119
156119
157119
158119
159119
160119
161119
162119
163119
164119
165119

203
203.3
203.5
203.3
202.4
201.2
200.2
198.6
196.5
194.4
192.7
192.2
193.2
194.2
194.3
194.2

194
194.4
194.8
194.6
192.8
188.3
183.9

180
175.8
171.9

169
166.9
165.8
165.1
164.4
163.6
162.8
162.2
161.3
160.7

160
159.3
158.6
158.4
158.8
158.6
158.6
158.5
158.1
157.6
156.7
155.8
154.9
153.9

153
152.3
151.8

152
152.4
152.8
153.4
154.3
157.6
161.7

183.9
184.3
184.6
184.8
184.8
184.3
183.9
183.2
182.1
181
179.9
179.5
180
180.6
180.8
180.8
180.8
181.1
181.5
181.5
180.8
178.4
175.8
173.6
171.2
168.8
166.7
165.2
164
163.4
162.7
162.1
161.3
160.6
160
159.4
158.8
158.2
157.5
156.9
156.9
156.8
156.5
156.2
156.1
155.5
154.9
154.3
153.6
152.8
152.1
151.4
151
150.8
150.9
150.9
151.1
151.5
152.8
155

154.3
154.9
155.4
156.1
156.6
157.2
157.6
158.2
158.6
159.1
159.5
160
160.6
161
161.3
162
162.6
162.9
163.4
163.9
164.3
164.7
165.1
165.4
165.9
166.1
166.4
166.6
166.7
166.8
166.9
167
167.2
167.3
167.5
167.5
167.6
167.8
167.9
168
168.1
168.2
168.3
168.5
168.8
168.9
168.9
169.1
169.2
169.3
169.3
169.5
169.4
169.6
169.6
169.8
169.9
170
170.1
170.3

156.2
156.9
157.6
158.3
159
159.6
160.3
160.9
161.4
162.3
162.8
163.4
164.2
164.8
165.5
166
166.8
167.6
168
168.6
169.4
170.1
170.7
171.3
171.9
172.4
172.7
173
173.3
173.3
173.4
173.6
173.7
174
173.9
174.2
174.1
174.4
174.6
174.7
174.6
175
175.2
175.3
175.6
175.8
176.1
176.3
176.4
176.6
176.7
176.8
176.9
177.1
177.2
177.4
177.6
177.8
178
178.3

152.2
152.7
153.3
154
154.4
155
155.4
155.8
156.4
156.8
157.3
157.8
158.2
158.5
159.2
159.5
160
160.4
160.8
161.3
161.7
162.3
162.7
163.2
163.6
163.8
164
164
164
164.1
164.1
163.9
164.1
164.2
164
164.1
164.1
164.2
164.1
164.1
164.2
164.2
164.3
164.2
164.4
164.5
164.5
164.5
164.6
164.6
164.7
164.9
164.8
164.7
164.9
164.8
164.9
165
164.8
164.9

176.8
176.4
175.9
175.6
175
174.8
174.3
173.9
173.4
172.9
172.5
172.2
171.6
171.2
170.8
170.2
169.7
169.4
168.9
168.5
168
167.6
167.2
166.7
166.2
165.9
165.4
164.8
164.4
163.8
163.3
162.9
162.5
162
161.5
161.1
160.6
160.2
159.8
159.3
159
158.4
158.1
157.7
157.2
156.7
156.3
155.9
155.6
155
154.8
154.4
154.1
153.7
153.6
153.1
153
152.8
152.3
152.1

184.7
183.9
183
182.2
181.3
180.6
179.7
179
178.1
177.3
176.6
175.8
175.1
174.4
173.7
172.9
172.2
171.5
170.7
170.1
169.5
168.8
168
167.4
166.6
165.8
165.2
164.6
164
163.6
162.9
162.3
161.8
161.3
160.6
160.1
159.5
159
158.4
157.8
157.4
156.9
156.4
155.9
155.4
154.8
154.4
153.9
153.5
153
152.7
152.4
152.1
151.9
151.5
151.5
151.2
150.9
150.8
150.6

256
260.9
251.9
238.5
224.6

214
213.9
211.2
201.3
200.8
204.2
225.3
231.7
231.8
223.9
2233
229.2

237

226
250.5
320.4
271.2
218.6
279.1
233.4
190.7
111.3

88.6

98.3

98.6

96.7

96.5

96.4

96

96.3

95.7

95.9

93.3

86.8

91.3
103.6
113.3
123.4
128.1
126.5
123.7
120.2

117
108.8
102.8

99.3
103.1
112.5
122.5
128.6
132.2

139
151.8
174.7
189.1
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166119
167119
168119
169119
170119
171119
172119
173119
174119
175119
176119
177119
178119
179119
180119
181119
182119
183119
184119
185119
186119
187119
188119
189119
190119
191119
192119
193119
194119
195119
196119
197119
198119
199119
200119
201119
202119
203119
204119
205119
206119
207119
208119
209119
210119
211119
212119
213119
214119
215119
216119
217119
218119
219119
220119
221119
222119
223119
224119
225119

164.4
164.9
164.3
163.1
161.8
160.4
159.1
158
157
156.2
155.7
155.6
155.8
157
157.9
157.9
157.7
157.2
156.9
156.5
155.8
155.5
154.9
154.5
153.6
152.4
151.5
150.9
150.2
149.5
149
148.3
147.7
147.3
146.7
146.2
145.6
145.2
144.6
144.1
143.7
143.1
142.6
142.2
141.7
141.2
140.7
140.2
139.8
139.3
138.9
138.4
138
137.6
137.1
136.8
136.3
135.8
135.4
135.1

156.8
157.2
157.2
156.6
155.7
155
154.1
1534
152.7
152
151.7
151.4
151.4
151.9
152.5
152.6
152.7
152.3
152.1
151.9
151.6
151.3
151.1
150.8
150.3
149.5
148.9
148.3
147.9
147.4
147.1
146.5
146.1
145.7
145.2
144.8
144.3
144
143.5
143
142.6
142.3
141.8
141.4
141.1
140.7
140.2
139.8
1394
139
138.7
138.2
137.8
137.6
137.2
136.8
136.4
136.1
135.7
135.4

170.4
170.6
170.6
170.7
170.5
170.6
170.7
170.4
170.3
170.4
170.2
170.1
170
170
169.8
169.7
169.7
169.5
169.2
169
168.6
168.5
168
168.1
167.7
167.3
167
166.5
166
165.9
165.6
165.2
164.7
164.4
164.3
163.7
163.6
163.1
162.8
162.4
162.2
161.8
161.4
161
160.9
160.4
160.1
159.9
159.5
159.3
158.9
158.6
158
158
157.8
157.4
157
156.8
156.5
156.2

178.4
178.6
178.9
178.9
179
179
179.2
179
179
179.1
179.1
179.1
179
179
178.9
179.1
179
179
178.9
178.6
178.2
178.3
177.7
177.7
177.2
177
176.6
176.2
175.8
175.6
175.3
174.9
174.2
173.7
173.5
172.9
172.6
172.1
171.7
171.3
171.1
170.6
170.1
169.6
169.5
168.9
168.6
168.2
168
167.5
167.1
166.7
166.4
165.9
165.7
165.3
164.9
164.5
164.2
163.9

165.1
165.1
165.2
165.2
165.2
165
165
165
165
164.9
164.7
164.4
164.3
164.3
164.1
164.2
164
163.9
163.6
163.6
163.4
163.2
162.8
162.5
162.2
161.9
161.6
161.2
160.8
160.5
160.3
160
159.6
159.3
158.9
158.8
158.4
158.1
157.8
157.5
157.2
156.9
156.7
156.2
156.1
155.7
155.4
155.1
154.9
154.6
154.2
154.1
153.7
153.5
153.3
153
152.8
152.4
152.2
151.9

151.7
151.5
151.3
151
150.8
150.5
150.3
150.3
150.2
150
149.8
149.5
149.3
149.3
148.9
148.8
148.4
148.2
148
147.8
147.7
147.5
147.2
147.1
146.8
146.7
146.6
146.2
146.1
145.9
145.8
145.6
145.3
145.4
145
145
144.8
144.5
144.4
144.3
144.1
143.9
143.9
143.5
143.5
143.3
143.2
143.2
142.9
142.7
142.5
142.4
142.2
142.1
142.1
141.8
141.7
141.5
141.5
141.3

150.3
150.1
149.9
149.7
149.3
149.4
149.3
149.4
149.3
149.4
149.2
149.2
149.2
149.1
148.8
148.8
148.4
148.3
147.9
147.8
147.8
147.5
147.5
147.4
147.2
147.1
147
146.9
146.8
146.6
146.5
146.4
146.2
146.2
146.1
146
145.8
145.7
145.5
145.4
145.3
145.3
145.1
145
145
144.7
144.7
144.7
144.5
144.4
144.2
144.2
144.1
144.1
144
143.8
143.9
143.7
143.7
143.7

184.7
175.5
158.8
137.9
123.7
117.3
112.3
111.3
111.5
110.4
113.8
129.6
160.5
204.4
203.9
207.3
219.3
210.4
219.8
227.2
210.8
207.7
199.6
173.6
131.3
91.7
108.2
104.2
100.3
9.5
97.5
97.6
95.6
95.4
95.8
96.7
95.9
95.1
93.8
95.6
95.1
94.9
95
94.5
95.2
95
94.4
94.5
95.6
95.1
94.7
94.5
95.5
94.8
94.8
96
94.9
95
95.7
94.8
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226119
227119
228119
229119
230119
231119
232119
233119
234119
235119
236119
237119
238119
239119
240119
241119
242119
243119
244119
245119
246119
247119
248119
249119
250119
251119
252119
253119
254119
255119
256119
257119
258119
259119
260119
261119
262119
263119
264119
265119
266119
267119
268119
269119
270119
271119
272119
273119
274119
275119
276119
277119
278119
279119
280119
281119
282119
283119
284119
285119

134.7
134.3
134
133.5
133.2
132.8
132.4
132.1
131.9
131.5
131.1
130.9
130.5
130.1
129.8
129.6
129.3
129
128.7
128.4
128.2
128
127.6
127.4
127.1
126.8
126.6
126.3
126
125.8
126
126.5
129.5
136.6
143.5
145.2
152.6
169.1
197.3
206.5
199.8
193.1
186.7
181.9
177.6
173.8
170
166.1
162.9
159.5
156.5
153.8
151.2
149.2
147.9
146.9
146.1
145.4
144.6
143.8

135.1
134.6
134.3
133.9
133.6
133.3
133
132.6
132.4
131.9
131.8
131.4
131
130.9
130.5
130.3
130
129.6
129.5
129.2
128.9
128.8
128.4
128.2
127.9
127.5
127.5
127.1
126.9
126.7
126.5
126.8
127.8
131.5
135.8
137.2
141.1
149.7
165.4
172.9
171
168.1
165.3
162.9
160.7
158.4
156.2
154.1
152.1
150.3
148.4
146.8
145.4
144.1
143.2
142.5
141.9
141.5
140.9
140.4

155.9
155.6
155.4
155.3
154.9
154.6
154.4
154.1
153.9
153.7
153.5
153.2
152.9
152.8
152.5
152.3
152
151.8
151.7
151.4
151.4
151.2
150.9
150.8
150.6
150.3
150.2
150
149.9
149.6
149.5
149.2
149.2
149
149
148.8
148.7
148.5
148.7
148.6
148.5
148.4
148.2
148.1
147.9
147.9
147.7
147.7
147.5
147.3
147.3
147.4
147.3
147.3
147.2
147.1
146.9
147
147
147

163.5
163.1
162.9
162.6
162.2
161.8
161.6
161.3
160.9
160.7
160.3
160
159.8
159.4
159.1
158.7
158.6
158.2
157.9
157.6
157.4
157
156.8
156.4
156.2
155.9
155.7
155.4
155.3
155
154.7
154.4
154.3
154
153.7
153.6
153.5
153.2
153.2
153.1
152.9
152.7
152.2
152.1
151.7
151.4
151.2
151
150.8
150.6
150.5
150.4
150.2
150.1
149.8
149.7
149.7
149.6
149.6
149.4

151.7
151.5
151.3
150.9
150.8
150.5
150.3
150
149.8
149.6
149.3
149.2
148.8
148.7
148.5
148.3
148.1
147.8
147.7
147.6
147.4
147.2
147.1
146.8
146.6
146.4
146.3
146.2
146.1
145.9
145.8
145.7
145.4
145.2
145.3
145.2
145.2
145.1
145.4
145.7
145.7
145.7
145.5
145.4
145.3
145.1
144.9
144.9
144.8
144.6
144.6
144.6
144.5
144.5
144.4
144.3
144.2
144.1
144
144

141.2
141.2
141.1
141
140.9
140.7
140.5
140.5
140.3
140.3
140.1
140
140.1
139.9
139.9
139.8
139.7
139.6
139.5
139.5
139.4
139.4
139.3
139.1
139.2
139.1
139.1
139
139
138.9
138.9
138.8
139
138.9
139
139.1
139.2
139.4
139.9
140.5
140.8
141.4
141.5
141.7
141.9
142
142.1
142
142.2
142.1
142.1
142.1
142
142
141.9
141.8
141.8
141.8
141.6
141.5

143.6
143.6
143.4
143.5
143.4
143.3
143.3
143.2
143.2
143.1
143.2
143.1
143.1
143.1
143.1
143.2
143
143
143.1
143.1
143.1
143.1
143.1
143
143.2
143.2
143.1
143.2
143.2
143.3
143.2
143.3
143.6
143.6
143.9
144.1
144.3
144.9
146.2
147.7
149.2
149.9
150.4
150.7
150.9
151
151
151
150.9
150.8
150.8
150.6
150.4
150.3
150.1
149.9
149.6
149.5
149.5
149.3

94.9
94.3
94.9
95.7
94.6
95.3
94.1
95.3
94.6
94.8
95.2
94.4
95.3
95
94.9
95.2
95.2
94.8
94.4
94.8
95.1
94.9
94.2
95.6
94.8
93.7
95.2
94.9
93.9
89.9
110.3
143.6
199.4
256.5
232.7
234.6
370.5
692.9
898.1
598
396.7
333.5
265.5
241.7
243.2
240.2
235
225.1
207.7
190.2
169
142.2
116.9
89.6
101.9
101.1
98.3
97.8
97.4
96.7
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286119
287119
288119
289119
290119
291119
292119
293119
294119
295119
296119
297119
298119
299119
300119
301119
302119
303119
304119
305119
306119
307119
308119
309119
310119
311119
312119
313119
314119
315119
316119
317119
318119
319119
320119
321119
322119
323119
324119
325119
326119
327119
328119
329119
330119
331119
332119
333119
334119
335119
336119
337119
338119
339119
340119
341119
342119
343119
344119
345119

143.3
142.5
142
141.5
140.8
140.3
139.8
139.2
138.8
138.3
137.8
137.3
136.7
136.3
135.8
135.4
134.8
134.3
134
133.4
133
132.7
132.3
131.8
131.4
131
130.6
130.2
129.8
129.4
129
128.8
128.3
128.1
127.8
127.5
127
126.8
126.4
126.2
125.8
126.6
130
136.9
145.6
153.2
154
151
148.1
145.1
142.8
141.2
139.5
138.5
137.9
137.3
136.7
136
135.5
134.9

140.1
139.6
139.3
138.9
138.3
137.9
137.6
137.1
136.8
136.5
136
135.6
135.2
135
134.5
134.2
133.8
1334
133.1
132.9
132.4
132.2
131.8
131.5
131.1
130.8
130.5
130
129.7
129.4
129.1
128.8
128.6
128.1
127.9
127.7
127.4
127.1
126.8
126.7
126.4
126.3
127.8
131.4
136.4
141.5
142.7
141.5
139.8
138.3
137
135.9
134.9
134.1
133.5
133.4
132.8
132.5
132.1
131.7

146.8
147.1
147
147.1
147.1
147.1
147.2
147.2
147.2
147.4
147.4
147.4
147.6
147.6
147.7
147.9
147.9
147.9
148.4
148.3
148.4
148.6
148.9
148.9
149.1
149.1
149.3
149.3
149.7
149.8
150
150.2
150.3
150.4
150.7
150.8
151
151.2
151.3
151.4
151.5
151.8
152
152.4
152.8
153.2
153.3
153.6
153.5
153.6
153.5
153.6
153.4
153.3
153.2
153.2
152.9
152.9
152.8
152.5

149.4
149.3
149.4
149.3
149.4
149.2
149.4
149.4
149.4
149.4
149.4
149.5
149.4
149.6
149.6
149.8
149.8
149.8
150.1
150.2
150.1
150.4
150.5
150.7
150.8
150.9
151.1
151.2
151.2
151.4
151.6
152
152
152.2
152.5
152.7
152.8
153.1
153.2
153.5
153.7
153.9
154.1
154.6
155.1
155.6
156.3
156.7
157
157.4
157.5
157.6
157.6
157.7
157.7
157.7
157.7
157.7
157.8
157.6

144
144
143.9
144
144
144.1
143.9
143.9
143.9
144.2
144
144.1
144.1
144.2
144.4
144.4
144.5
144.4
144.6
144.7
144.7
144.8
145
145.2
145.2
145.2
145.5
145.6
145.8
145.7
145.9
146.1
146.1
146.4
146.5
146.5
146.7
146.8
147.1
147.1
147.3
147.5
147.7
147.8
148.2
148.7
149.2
149.7
149.8
149.9
149.9
149.7
149.7
149.6
149.5
149.4
149.1
149.1
149
148.8

141.4
141.3
141.3
141.1
141.2
140.9
140.9
140.7
140.6
140.7
140.6
140.6
140.4
140.2
140.3
140.1
140
140
140
139.9
139.8
139.8
139.8
139.7
139.5
139.6
139.7
139.6
139.7
139.7
139.7
139.5
139.6
139.7
139.7
139.5
139.6
139.6
139.6
1394
139.6
139.5
139.5
139.5
139.7
139.7
139.9
139.9
140.2
140.4
140.5
140.6
140.7
140.7
140.7
140.8
140.8
140.7
140.6
140.6

149.1
148.8
148.7
148.6
148.5
148.3
148.1
147.9
147.9
147.7
147.5
147.4
147.3
147.2
147.1
147
146.8
146.7
146.5
146.5
146.4
146.4
146.3
146.5
146.4
146.4
146.5
146.6
146.7
146.6
146.9
146.8
146.8
146.9
146.9
146.8
147.1
147
147.1
147
147
147
147.2
147.2
147.2
147.3
147.4
147.7
148.2
148.6
148.7
149
149.2
149.2
149.3
149.2
149.2
149.1
149.1
149

94.2
95.2
93.2
94.4
95.4
93.6
94.6
94.2
94.4
93.7
95.1
96.5
98.7
136
187.6
243.9
303.8
293
328.7
254.7
216.7
139.8
124.3
103.3
85.2
98.8
98.5
96.3
95.9
95.1
95.5
95
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346119
347119
348119
349119
350119
351119
352119
353119
354119
355119
356119
357119
358119
359119
360119
361119
362119
363119
364119
365119
366119
367119
368119
369119
370119
371119
372119
373119
374119
375119
376119
377119
378119
379119
380119
381119
382119
383119
384119
385119
386119
387119
388119
389119
390119
391119
392119
393119
394119
395119
396119
397119
398119
399119
400119
401119
402119
403119
404119
405119

134.4
134
133.5
133.1
132.6
132
131.5
131.1
130.9
130.4
129.9
130
130.5
132.3
137.9
145.4
152.4
152.8
156.8
165.8
182.4
191.1
189.4
193.5
207.2
211.8
209.3
204.8
204.9
210.3
219.9
236.5
240.2
231.9
224.2
217.7
211.9
206.8
202.2
197.5
192.8
188.4
184.4
180.9
177.7
175.5
174.4
176.6
182
192.5
201.1
199.6
201.7
207.4
213.6
226.6
242.2
251.5
256.2
251.5

131.5
131.1
130.7
130.3
130.2
129.7
129.4
129.1
128.9
128.5
128.1
128
128.1
128.7
131.5
135.8
140.4
141.2
143.2
148.2
157.6
164.3
164.6
167.1
175.3
179.6
179.7
178.1
178.1
181.8
187.4
197.9
202.3
199.3
195.4
191.8
188.6
185.8
182.9
180.3
177.4
174.8
172.5
170.2
168.3
166.7
165.7
166.6
169.5
175.3
181.4
181.4
182.6
186.1
190
197.8
208.2
215.9
220.9
220.3

152.6
152.3
152.2
152
152
151.6
151.4
151.3
151.1
150.9
150.5
150.5
150.1
150
149.7
149.5
149.3
149.1
148.7
148.4
148.2
147.9
147.6
147.3
147.1
146.9
146.6
146.6
146.3
146.2
146.5
146.7
147.3
147.5
147.9
148.3
148.5
148.8
149
149.5
150
150.4
150.8
151.3
151.6
152.2
152.5
153.3
154.2
155.7
156.9
157.9
158.8
160.2
161.5
162.9
164.5
166.1
167.8
169.3

157.7
157.7
157.6
157.6
157.6
157.5
157.4
157.3
157.3
157.2
157.1
157
156.8
156.7
156.6
156.4
156
155.7
155.5
155
154.7
154.1
153.5
152.9
152.4
151.9
151.4
151.1
150.6
150.2
150.1
150.3
150.8
151.3
151.5
151.7
151.9
152.1
152.4
152.7
153.2
1534
153.9
154.4
154.7
155.1
155.6
156.2
157.1
158.6
160
161.4
162.5
163.9
165.4
167.2
169.9
173
176.5
179.4

148.6
148.5
148.3
148.1
148
147.8
147.6
147.4
147.4
147.1
146.9
146.7
146.6
146.2
146.1
145.8
145.6
145.4
145
144.8
144.4
144.3
144
143.5
143.4
143.2
143.1
142.8
142.6
142.3
142.4
143.1
143.9
144.7
145.3
145.5
145.8
145.9
146.2
146.7
147.1
147.6
148
148.3
148.7
149.3
149.5
150.1
150.8
152
153.3
154.4
155.5
156.4
157.6
159.3
161.9
165.4
168.7
171.3

140.5
140.5
140.5
140.4
140.4
140.2
140.1
140
139.9
139.8
139.6
139.7
139.5
139.4
139.3
139.1
139.2
139.1
139.1
139.2
139.5
139.9
140
140.2
140.5
140.6
140.7
140.8
141
141
141.2
141.3
141.4
141.4
141.4
141.5
141.5
141.3
141.3
141.1
140.9
140.8
140.5
140.3
140.1
140
139.8
139.4
139.2
139
138.9
138.8
138.9
138.9
139.1
139.2
139.5
139.7
139.9
140.1

148.7
148.7
148.5
148.3
148.2
148
147.8
147.6
147.5
147.2
146.9
146.7
146.6
146.3
146
146
145.7
145.5
145.5
145.4
145.9
146.4
146.9
147.3
147.7
147.9
148.1
148.3
148.5
148.4
148.4
148.4
148.8
148.8
148.7
148.7
148.5
148.1
147.7
147.3
146.8
146.4
146
145.6
145.1
144.6
144.3
143.8
143.3
143
142.4
142.3
142.4
142.7
143.1
143.5
144.2
145
145.3
145.5

96.1
94.1
95.6
94.8
94.4
95.4
93.8

94
93.6
87.2
93.7
108
155.4
218.1
288.9
233.9
196
260.3
421.4
523
318.6
287.1
434.3
475.5
403.3
284.9
231.3
289.8
376.6
628.9
794.2
486.3
328.8
268.2
202.5
215.7
242.4
261.4
240.7
214.3
185.6
170.6
160.5
155.8
162.4
175.1
226.9
342.1
467.9
284.3
223.9
282.6
328.2
454.3
771.2
932.5
1022.2
686.6
384

222



406119
407119
408119
409119
410119
411119
412119
413119
414119
415119
416119
417119
418119
419119
420119
421119
422119
423119
424119
425119
426119
427119
428119
429119
430119
431119
432119
433119
434119
435119
436119
437119
438119
439119
440119
441119
442119
443119
444119
445119
446119
447119
448119
449119
450119
451119
452119
453119
454119
455119
456119
457119
458119
459119
460119
461119
462119
463119
464119
465119

243.9
240.9
248.6
260.7
266.8
262.6
256.7
249.5
241.1
233.6
226.7
221.3
216.9
212.6
208.4
204.5
200.8
197.3
194.2
191.3
188.2
183.9
180.1
177.1
174.7
171.5
169.6
172.7
179.4
186.3
188.5
187.2
185
185.3
191.6
200.1
202.1
199.6
200.4
207.3
209.3
206
202.6
200
198.1
195.7
191.4
187.2
183.5
180.5
178.1
175.7
172.4
169.1
166.5
164.1
161.6
159.3
157.8
156.8

216.8
215.5
219.4
227
231.9
231.5
229.1
225.8
221.3
217
213
209.6
206.7
203.7
200.8
197.9
195.3
192.8
190.6
188.3
186.2
183.8
181.3
178.9
177.2
175.3
173.4
174.3
177.6
181.4
183.1
182.6
181.2
180.9
183.9
188.5
190.3
189.3
189.5
193.1
195
193.8
192
190.5
189.3
188
185.6
182.9
180.6
178.6
176.8
175.2
173.2
170.9
169.2
167.5
165.9
164.2
162.8
161.8

170.5
171.9
173.2
174.6
176.6
178.2
179.7
181.1
182.4
183.5
184.7
185.6
186.4
187.3
188.2
189
189.8
190.7
191.3
192.2
193.1
194.2
195.2
196
196.8
197.7
198.7
199.4
200.3
201.6
202.5
203.1
203.9
204.4
205.1
205.6
205.7
205.9
205.9
205.6
205.5
205.2
204.7
204.3
203.9
203.2
202.6
202
201.3
200.8
200
199.5
198.9
198.2
197.3
197
196.3
195.7
195.1
194.5

181.6
183.3
185.1
187.5
190.3
192.7
194.8
196.5
198.3
199.7
200.8
201.7
202.7
203.5
204.4
205.2
206
206.9
207.7
208.3
209.3
210.5
211.5
212.2
213.2
214.2
215.1
215.9
216.5
217.8
218.7
219.5
220.3
220.8
221.5
222.1
222.4
222.6
222.6
222.3
222.1
221.5
220.9
220.4
219.8
219.1
218.2
217.2
216.4
215.5
214.6
213.8
212.6
211.7
210.4
209.5
208.3
207.4
206.5
205.8

173
174.2
175.6
177.8
180.5
182.6
184.1
185.3
186.6
187.4
188.2
188.7

189
189.6
190.1
190.5
190.9
191.4
191.8
192.2
192.8
193.5
194.3
194.8
195.5
196.1
196.6

197
197.6

198
198.8
199.6

200
200.3
200.8
201.1
201.4
201.3
201.2
200.8
200.3
199.4
198.7
197.9

197
196.1
195.2
194.3
193.5
192.6
191.7
190.7
189.8
189.1
188.3
187.5
186.6
185.7

185
184.4

140.2
140
140.1
140.1
140.2
140.3
140.3
140.4
140.4
140.3
140.2
140.1
139.9
139.7
139.7
139.6
139.4
139.1
138.9
138.8
138.6
138.4
138.1
137.8
137.8
137.7
137.5
137.4
137.2
137
137
137.1
137.1
137.4
137.5
137.7
138
138.3
138.6
139.1
139.2
139.5
139.7
140
140.1
140.4
140.5
140.7
141
141.2
141.1
141.3
141.4
141.7
141.6
141.9
142
142
142
142

145.6
145.5
145.5
145.4
145.7
146
146.1
146
145.9
145.9
145.6
145.4
145
144.9
144.5
144.2
143.6
143.3
143.1
142.7
142.4
141.9
141.6
141.3
141.1
140.7
140.6
140.5
140.2
140.3
140.2
140.2
141
141.6
142.2
142.9
143.7
144.7
145.6
146.1
147
147.6
148.2
148.7
149.2
149.6
150.1
150.4
150.8
151.1
151.1
151.4
151.6
151.9
152.1
152.1
152.4
152.6
152.5
152.7

303.1
364.1
672.4
843.1
625.4
442.4
366.1
414
309.3
284.4
2159
224.6
227.9
221.9
214.5
204.7
196
189
187.3
224.5
304
269.6
245.1
210.6
283.4
260.5
218.3
264.1
316.9
334.8
299.6
321.2
260.7
3143
441.4
547.8
391.1
318.7
400.3
455.3
299.9
215.5
200.1
197.9
2379
326.4
288.9
269.2
196.5
197.9
230.9
305.5
271.5
245.6
234.1
250.2
207.5
153.8
104.3
88
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466119
467119
468119
469119
470119
471119
472119
473119
474119
475119
476119
477119
478119
479119
480119
481119
482119
483119
484119
485119
486119
487119
488119
489119
490119
491119
492119
493119
494119
495119
496119
497119
498119
499119
500119
501119
502119
503119
504119
505119
506119
507119
508119
509119
510119
511119
512119
513119
514119
515119
516119
517119
518119
519119
520119
521119
522119
523119
524119
525119

156.7
157.3
158.1
159.1
161.4
164.6
169.8
176.3
183.7
192.4
193
199.5
221.7
241.2
241.5
234.9
234.1
234
226.6
219.8
215.8
219.6
230.1
239.9
234.7
228.5
222.5
217.6
213.2
207.7
203
199
195.8
193
191.7
193.8
197
198.6
199.2
199.4
199.5
200.9
206.5
212.5
215
2155
215.4
215.8
218.3
220.3
220.5
219.1
216.4
212.9
209.9
207.8
208.8
213.9
218.6
224.6

161.1
161
161.1
161.3
161.9
163.5
166
169.1
173.2
178.6
179.6
183.1
194.8
207.4
210.1
208
208
208.9
205.4
201.7
199.2
201
206.7
213.2
211.4
208
204.9
201.9
199.7
196.6
193.9
191.4
189.3
187.3
185.9
186.7
188.3
189.3
189.8
189.9
190
190.5
193.4
197
199.1
199.8
200.2
200.6
202.2
203.8
204.4
204
202.8
201
199.1
197.8
197.7
200.3
203
206.3

194
193.4
192.8
192.4
191.9
191.6
191.2
190.9
190.7
190.5
190.2

190
189.8
189.5
189.5
189.2
189.1

189

189
188.9
188.7
188.8
188.9
189.3
189.5
189.6
189.6
189.6
189.7
189.8
190.1
190.1
190.2
190.1
190.4
190.5
190.7

191
191.5
191.6
192.1
192.3
192.7
193.2
193.7
194.3
194.5
194.9
195.2
195.4
195.9

196
196.1
196.2
196.3
196.2
196.2
196.2
196.5
196.7

205
204.1
203.3
202.4
201.8
201.4
200.7
200.1
199.3
198.4
197.9
197.2
196.6
196.1
195.6
195.1
194.7
194.5
194.1
193.9
193.5
193.4
193.3
193.6
193.7
193.9
193.9
193.7
193.7
193.9
194.2
194.4
194.2
194.2
194.4
194.6
194.8
194.9
195.4
195.7

196
196.4
196.9
197.5
198.2
198.9
199.4
199.8
200.6
201.1
201.8

202
202.5
202.5
202.7
202.8
202.9

203
203.2
203.4

183.7
183.1
182.4
181.8
181.3
180.7
180.2
179.6
179.2
178.8
178.5
178.2
178.2
178.5
179.1
179.1
179.2
179.4
179.8
179.8
179.7
179.4
179.5
179.9
180.4
180.6
180.8
180.8
180.9
181.3
181.4
181.5
181.5
181.7
181.8
181.7
181.9
182.1
182.4
182.7
182.9
183.1
183.5
184
184.6
185.2
185.6
186.2
186.6
187
187.4
187.9
188.1
188.1
188.2
188
187.8
187.9
187.6
187.5

142
142.1
142.1

142
142.2
142.3
142.2
142.5
142.6

143
143.6
144.3

145

146
146.9
147.6
148.3

149
149.7
150.2
150.6
151.1
151.6
152.3
152.9
153.4
153.8
154.1
154.4
154.8
154.8
155.2
155.2
155.2
155.5
155.5
155.6
155.6
155.8
155.9

156
156.1
156.5
156.7

157
157.5
157.9
158.2
158.5
158.8
159.1
159.4
159.6
159.7
159.9

160

160
160.2
160.3
160.7

152.6
152.6
152.6
152.4
152.5
152.7
152.8
153
153.2
153.9
154.7
155.9
157.8
160.5
163
164.3
165.5
166.4
167.7
168.5
169.1
169.5
169.8
170.4
171.4
172
172.6
172.8
173
173
173.3
173.3
173
172.9
172.9
172.6
172.4
172.4
172.4
172.3
172.1
172.2
172.4
172.8
173.3
173.7
174.2
174.5
175
175.1
175.2
175.6
175.7
175.7
175.7
175.7
175.6
175.4
175.2
175.1

90
95.4
107.3
122
136.5
156.5
188.2
235.2
391.1
293.4
285.7
569.4
960.8
965.7
526.6
421.5
590.6
568
354.1
293.8
237.6
378.8
600.3
471.2
316
270.3
201.7
227
300
262
234
167.6
164.4
162.5
175.7
198.3
215.4
217.2
217.3
220
225.1
262
305.2
319.7
321.1
316.4
309.8
328.7
362.8
360.9
345
319.1
250.2
189.8
187.8
193
224.2
258.7
311.5
430

224



526119
527119
528119
529119
530119
531119
532119
533119
534119
535119
536119
537119
538119
539119
540119
541119
542119
543119
544119
545119
546119
547119
548119
549119
550119
551119
552119
553119
554119
555119
556119
557119
558119
559119
560119
561119
562119
563119
564119
565119
566119
567119
568119
569119
570119
571119
572119
573119
574119
575119
576119
577119
578119
579119
580119
581119
582119
583119
584119
585119

234.7
236.9
234.6
230.4
224.7
219.2
214.1
210.1
206.7
203.5
200
195.6
191.5
188.8
186.8
183.5
180.2
177.4
175.1
173.8
176
182
189.7
194.2
196.7
203.5
209.5
212.2
219.3
221.8
219.2
216.3
215.7
221.2
227.8
236.7
243.7
246.6
246.1
243.9
240.8
236.8
232
226.3
220.5
215.6
211.8
208.6
206.8
209.8
215.1
220.1
222
221.8
220.5
218.4
215.1
212.3
210.8
210.2

212.2
214.4
213.9
212.2
209
205.9
202.9
200.5
198.2
195.9
193.8
191.2
188.7
186.7
185.2
183.2
180.9
179.1
177.3
176.1
176.5
179.5
183.6
186.6
188
191.7
195.5
197.5
201.6
203.9
203
201.6
200.8
203.6
207.6
212.8
217.4
220.2
220.9
220.3
219.1
217.3
214.9
211.6
208.3
205.3
202.7
200.6
199.1
200.2
203.1
206.2
207.7
208
207.4
206.5
204.8
202.9
202
201.4

196.9
196.9
197
197
196.9
196.7
196.5
196.3
196.1
195.9
195.9
195.6
195.6
195.4
195.4
195.4
195.4
195.2
195.2
195.1
195
195.3
195.6
195.7
196
196
196.1
196.4
196.5
196.7
196.7
196.6
196.3
196.4
196.6
196.6
196.6
196.5
196.3
196.3
196
195.9
195.8
195.5
195.4
195.2
195
194.9
194.8
194.7
194.7
194.9
195.1
195.4
195.8
196
196.3
196.4
196.5
196.5

203.4
203.5
203.6
203.5
203.6
203.5
203.2
203.1
202.8
202.7
202.5
202.3
202.2
202.1
202
201.9
201.8
201.7
201.4
201.4
201.4
201.3
201.4
201.2
201.4
201.5
201.5
201.7
202
202.2
202.3
202.4
202.2
202.2
202.5
202.5
202.4
202.5
202.3
202.3
202.2
202
201.8
201.3
201.3
200.9
200.8
200.6
200.1
200
199.7
199.9
200.1
200.3
200.6
200.8
201
201
201.1
201

187.4
187.7
187.7
187.6
187.7
187.6
187.3
187.2
187.1
186.6
186.6
186.5
186.5
186.3
186.4
186.3
186.4
186.5
186.4
186.1
186.2
186
186
185.9
185.9
186.2
186.2
186.3
186.6
186.8
186.8
186.9
186.8
186.7
186.7
186.7
186.7
186.7
186.7
186.8
186.7
186.7
186.5
186.4
186.4
186.3
186.1
185.7
185.7
185.6
185.6
185.7
186.1
186.4
186.8
187.2
187.4
187.6
187.7
187.8

161
161.4
161.5
161.8
161.8
161.9
161.8
161.9
161.7
161.7
161.5
161.2
161.4
161.2
161
160.8
160.6
160.6
160.3
160.1
159.9
159.7
159.7
159.6
159.6
159.7
159.8
159.8
160
160.3
160.4
160.4
160.7
160.7
160.9
160.9
161.2
161.4
161.6
161.8
161.8
162
162.1
162.1
162.1
162.1
162
162
161.8
161.6
161.6
161.6
161.6
161.5
161.6
161.7
161.7
161.9
161.8
161.8

175.2
175.6
175.8
175.9
175.9
175.7
175.5
175.2
174.8
174.6
174
173.5
173.1
172.7
172.1
171.8
171.3
170.8
170.4
170.1
169.6
169.3
168.9
168.6
168.3
168.4
168.6
169
169.4
169.9
170.1
170.3
170.6
170.8
170.8
170.9
171.2
171.8
172.3
172.5
172.8
173
173.1
172.9
173
172.8
172.6
172.4
172.2
172
171.8
171.5
171.4
171.3
171.7
172
172.2
172.2
172.3
172.3

398.4
359.2
288.9
3375
274.7
255.6
189.2
196.4
195.6
228.2
297.3
254.1
221.4
213.7
309.9
280.8
255.2
175.5
164.7
160.5
203.4
299.5
314.9
227.1
255.3
290
288.5
327
385.4
282.8
212.4
205.2
241
286.8
361.4
426.6
439.4
419.2
385.8
354.9
320
294.3
333.8
281.8
256.1
192.1
195.9
196.9
227.9
269.6
319.4
352
346.1
335.2
318.9
250.1
189.4
185.3
191.5
193.8
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586119
587119
588119
589119
590119
591119
592119
593119
594119
595119
596119
597119
598119
599119
600119
601119
602119
603119
604119
605119
606119
607119
608119
609119
610119
611119
612119
613119
614119
615119
616119
617119
618119
619119
620119
621119
622119
623119
624119
625119
626119
627119
628119
629119
630119
631119
632119
633119
634119
635119
636119
637119
638119
639119
640119
641119
642119
643119
644119
645119

210
209.3
208.9
210.8
216.3
221.4
228.1
229.9
230.2
227.8
222.8
217.8
213.2
209.6
206.5
205
205.2
209.9
217.7
228.3
239.3
248
250.5
245.3
238.2
232
226.2
221.6
218.5
221.1
230.4
239.8
235.4
229.9
224.4
220.2
216.8
214
214.5
215.7
212.7
209.8
211.7
216.2
217.9
216.4
214.8
2142
2135
211.7
212.5
217.9
222.8
227.7
233.1
229.6
224.8
220.4
216.8
214.2

201.2
200.6
200.2
200.9
203.8
206.8
210.8
2125
213.1
212.4
209.6
206.6
203.8
201.5
199.5
198.1
197.8
200
204.4
210.3
216.8
2222
225
223
219.2
215.6
212.4
209.7
207.5
208.3
213.3
219.4
217.7
214.7
211.6
209.1
206.8
204.6
204.2
205.1
203.6
201.4
201.9
204.6
206.1
205.4
204.4
204
203.6
202.6
202.6
205.3
208.2
211.2
214.8
213.6
210.8
208.1
205.8
203.8

196.7
196.9
197.1
197.5
197.8
198.6
199.2
199.7
200
200.5
200.8
200.8
200.9
201.1
200.9
201.2
201.3
201.2
201.6
202
202.1
202.4
202.6
202.8
203.1
203.1
203.1
203.1
202.9
203.1
203.4
203.7
204
204.2
204.1
204.2
204.1
204.1
204.2
204.3
204.5
204.5
204.5
204.8
205
205.1
205.3
205.3
205.6
205.7
205.8
206
206.4
206.9
207.4
207.6
207.6
207.7
207.4
207.3

201.3
201.4
201.4
201.9
202
202.5
203
203.7
204.3
204.9
205.4
205.7
206
206.4
206.5
206.9
206.9
207.1
207.4
208.1
208.5
209.1
209.8
210.3
210.7
210.7
210.9
210.8
210.8
210.9
211.2
211.4
211.9
212
212.1
212.2
212
212.2
212.1
212.2
212.2
212.5
212.5
212.5
212.6
212.8
212.9
213
213.2
213.4
2135
213.8
213.8
214.1
214.4
214.7
214.7
214.9
214.8
214.7

187.9
188.1
188.2
188.4
188.7
189
189.3
189.8
190.3
190.8
191.4
191.7
192.1
192.1
192.3
192.4
192.4
192.5
192.7
193
193.3
194.1
195
195.5
195.9
196.1
195.9
195.8
195.7
195.6
195.8
196
196.8
196.8
196.8
196.7
196.7
196.7
196.5
196.4
196.5
196.5
196.6
196.5
196.6
196.8
196.8
196.8
197
196.9
197
197
197.1
197.2
197.3
197.6
198
197.9
197.9
197.8

161.9
161.8
161.7
161.7
161.7
161.8
162
162.3
162.4
162.8
162.9
162.9
163
162.9
162.9
162.9
162.6
162.6
162.6
162.7
162.7
163
163.2
163.5
163.7
163.7
163.7
163.8
163.6
163.4
163.6
163.5
163.8
163.8
163.9
163.8
163.9
163.7
163.6
163.5
163.4
163.4
163.1
163.2
163
163
162.9
162.9
163.1
163.1
163.1
163.1
163
163.3
163.8
164
164.2
164.4
164.5
164.4

172.2
172.2
172.2
172
172
172.1
172.4
172.6
173.1
173.6
173.8
173.9
174
173.9
173.8
173.7
173.4
173.2
173
172.8
173
173.7
174.4
174.9
175.2
175.3
175.2
174.9
174.7
174.4
174.1
174.1
174.5
174.6
174.8
174.8
174.7
174.5
174.3
174.1
173.9
173.6
173.4
173.1
173
173
172.9
172.9
173.3
173.3
173.5
173.6
173.7
173.8
174.3
175
175.5
175.8
175.8
175.7

191.1
193.5
201.9
234.4
272.5
367.3
3452
325.5
306.9
343.6
269.2
248.7
184.5
191.7
192.8
208.9
244.1
288.6
370.9
490.4
626.3
741.5
451.9
449.7
315.6
281.4
207.1
215.6
239.9
327.7
596.6
474.3
323.9
2717.2
212.7
184.2
170.6
160.1
213.7
297.7
233.3
182.8
224.5
267.5
230.8
187.9
215.3
241.9
215.6
182.3
218.4
257.4
297
361.7
416.1
286.9
240.6
170.6
138.4
120

226



646119
647119
648119
649119
650119
651119
652119
653119
654119
655119
656119
657119
658119
659119
660119
661119
662119
663119
664119
665119
666119
667119
668119
669119
670119
671119
672119
673119
674119
675119
676119
677119
678119
679119
680119
681119
682119
683119
684119
685119
686119
687119
688119
689119
690119
691119
692119
693119
694119
695119
696119
697119
698119
699119
700119
701119
702119
703119
704119
705119

211.5
209.6
208
206.5
205
203.5
202.1
200.7
199.3
197.7
196.6
195.1
194.2
194.1
194.3
194.3
195
196.5
203.3
219.4
227.3
225.6
228.8
237.6
237.1
232.5
234.4
247
257.5
265
270.9
275
276.5
276.4
276.4
275
267.6
258.7
253.7
254
257.1
265.4
273.8
281.7
285.6
280.2
271.9
268.2
270.7
271.6
265.2
259.5
254.4
2479
242.1
237.3
233.5
229.5
224.5
220.1

202.3
200.7
199.5
198.5
197.4
196.4
195.3
194.5
193.5
192.3
191.5
190.4
189.6
189.3
189.1
188.9
189.2
190
193.4
202.4
208.3
208.2
209.9
215.8
216.8
214.6
215.5
223.1
230.5
236.3
241.3
245.3
247.7
249.2
250.4
251.1
248.5
2442
241.3
241.1
242.5
246.6
251.5
256.9
260.5
259
255
252.9
253.7
254.7
251.5
248.1
245.1
241.4
237.8
234.7
231.9
229.4
226.4
223.5

207
206.9
206.6
206.5
206.2
206.1
205.8
205.6
205.4
205.3

205
204.8
204.8
204.5
204.3
204.1

204

204
203.9
204.4
204.4
204.4
204.5
204.5
204.6
204.5
204.7

205
205.4
206.2
207.1
208.3
209.8
211.4
212.9
214.8
216.4
217.8
219.1
220.1
221.5
222.8
224.3
225.8
227.4
228.6
229.6
230.3
231.2
232.1
232.8
233.2
233.7
234.2
234.8
235.2
235.4
235.7
236.3
236.6

214.7
214.6
214.3
214.3
214.1
213.8
213.7
213.5
213.5
213.2
213.1
212.9
212.9
212.7
212.4
212.4
2125
212.3
212.6
212.7
213.1
213.1
213.1
213.3
213.4
213.5
213.4
213.7
214.2
215.4
217
219
221.1
223.6
226.3
229.1
231.5
233.2
234.6
235.9
237.1
238.8
240.9
243
245.2
246.8
247.8
248.5
249
249.4
250.1
250.3
250.7
251
251.5
251.7
252
252.1
252.5
252.7

197.7
197.3
197.3
196.9
196.7
196.4
196.2
195.8
195.7
195.4
195
194.9
194.5
194.5
194
194
193.7
193.6
193.8
194.2
194.8
195.1
195.3
196.1
196.6
196.9
197.1
197.5
199
200.9
203.3
205.8
208.6
211.6
214.6
217.6
220
221.5
222.1
222.8
223.7
225.1
227.3
229.7
231.9
233.1
233.6
233.9
233.7
233.5
233.6
233.7
233.4
233.5
233.4
233.4
233.2
233
233.1
233.1

164.3
164.3
164.2
163.9
163.7
163.7
163.6
163.3
163.2
163.1
162.9
162.7
162.6
162.7
162.3
162.1
161.9
161.9
161.9
162.2
162.7
163
163.3
163.9
164.1
164.7
164.8
165.1
165.7
166.1
166.7
167.2
167.8
168.2
168.7
169.2
169.6
169.8
170
170.3
170.3
170.7
171.2
171.8
172.3
172.8
173.1
173.5
173.4
173.6
173.8
173.9
174.1
174.3
174.5
174.5
174.5
174.4
174.5
174.6

175.8
175.4
175.2
175.1
174.8
174.4
174.3
174.1
173.9
173.5
173.3
173.1
172.7
172.6
172.4
172.4
172
172
172.1
172.5
173.4
174.5
175.3
176.2
177.1
177.8
178.3
178.9
180.1
181.1
182.1
182.9
183.6
184.4
185.1
185.8
186.3
186.4
186.5
186.4
186.3
186.7
187.6
188.6
189.4
190
190.3
190.5
190.5
190.3
190.6
190.7
190.9
190.9
190.9
190.8
190.6
190.3
190.3
190.2

96
104.7
104.4
103.8
104
103.8
102.7
102.2
100.2
100
104.6
95.2
88.1
98.4
114
146.3
185.9
236.3
458.1
646.1
450.6
403.4
736.8
776.2
451.3
363
630.3
959.7
1023.5
1036.1
1055.9
1050.4
1051.5
1059
1068.7
909.3
520.2
374.1
402.7
4449
606.9
878.4
980.1
1022.6
666.9
382.1
267.1
287.2
319.9
370.2
259.2
218.4
305.7
289.4
262.6
190.7
226.1
288.7
243
210.6

227



706119
707119
708119
709119
710119
711119
712119
713119
714119
715119
716119
717119
718119
719119
720119
721119
722119
723119
724119
725119
726119
727119
728119
729119
730119
731119
732119
733119
734119
735119
736119
737119
738119
739119
740119
741119
742119
743119
744119
745119
746119
747119
748119
749119
750119
751119
752119
753119
754119
755119
756119
757119
758119
759119
760119
761119
762119
763119
764119
765119

216.5
214.3
212.7
211.3
210.5
209.9
209
208.4
207.8
207
206.3
205.6
204.9
204.3
203.4
202.6
202
201.3
200.5
199.7
199
198.2
197.6
196.9
196.1
195.3
194.6
193.9
193.2
192.5
191.9
191.1
190.6
189.7
189.2
188.5
187.8
187.2
186.6
186
185.4
184.8
184.2
183.5
183.1
182.4
181.9
181.4
180.9
180.4
179.7
179.4
178.6
178.1
177.7
177.2
176.7
176.3
175.8
175.2

220.9
218.9
217.3
215.8
214.6
213.8
212.7
211.9
211.1
210
209.2
208.4
207.6
206.8
206
205.2
204.4
203.6
202.8
202
201.2
200.6
199.8
199.1
198.3
197.6
197
196.2
195.4
194.6
194.2
193.4
192.8
191.9
191.5
190.7
190.1
189.6
188.9
188.3
187.6
187
186.5
185.9
185.3
184.7
184.1
183.6
183.2
182.6
182.1
181.5
180.9
180.4
180
179.5
179
178.5
178
177.4

236.7
236.8
236.9
236.9
237
236.9
236.8
236.9
236.9
237
236.8
237
236.9
236.8
237
236.8
236.9
236.9
236.8
236.8
236.8
236.7
236.8
236.8
236.6
236.6
236.7
236.5
236.6
236.4
236.4
236.3
236.2
236.1
236
236
2359
235.7
235.6
235.5
235.4
235.2
235.1
235.1
234.9
234.7
234.5
234.2
234
233.8
233.7
233.4
233.1
2329
232.6
232.3
232.1
231.8
231.4
231.1

252.8
252.7
252.8
252.5
252.3
252
251.7
251.6
251.3
251.2
250.8
250.6
250.4
250.2
250.2
249.9
249.8
249.7
249.6
249.3
249.3
249.1
249.1
248.9
248.8
248.7
248.6
248.4
248.5
248.3
248.4
248.1
248.2
2479
248
247.9
247.9
247.6
247.5
247.5
247.4
247.5
247.3
247.1
247.1
246.9
246.9
246.7
246.7
246.6
246.3
246.3
246.1
246
245.9
245.7
245.5
245.3
245.1
244.9

233
232.6
232.3
231.8
231.4
230.8
230.3
229.9
229.5

229
228.6
228.1
227.9
227.5
227.3
226.9
226.6
226.3
226.2
225.8
225.5
225.4
225.1
224.8
224.5
224.4
224.1

224
223.6
223.5
223.4
223.1
223.1
2229
2227
2225
222.4
2222
221.9
221.9
221.6
221.4
221.3
221.2
220.9
220.7
220.6
220.3
220.2
219.9
219.6
219.4
219.2
218.9
218.6
218.4
218.3

218
217.7
217.5

174.4
174.5
174.3
174.2
174
173.9
173.8
173.7
173.7
173.4
173.2
173.3
173.2
173.2
173.1
173
173
173
172.7
172.7
172.7
172.8
172.8
172.9
172.8
172.8
172.8
172.9
172.9
172.9
173.1
172.9
173
173.1
173.2
173
173.2
173.1
173.2
173.4
173.5
173.4
173.4
173.6
173.6
173.7
173.7
173.7
173.9
174
174.1
174.1
174.1
174.1
174.3
174.3
174.5
174.6
174.5
174.6

190
189.6
189.4
189.3

189
188.7
188.6
188.2
188.1
187.7
187.7
187.4
187.3
187.1
186.9
186.8
186.9
186.6
186.6
186.5
186.6
186.6
186.5
186.7
186.8
186.9

187
187.1
187.2
187.2
187.3
187.4
187.4
187.5
187.8
187.7
187.9

188

188
188.2
188.3
188.5
188.6
188.7
188.7
188.9
189.1
189.1
189.2
189.4
189.5
189.6
189.7
189.8
189.9
190.2
190.3
190.4
190.5
190.5

140
122.2
103.3
94.3
99.3

98
96.3
96.3
95.8
95.7
94.8
95.5
95.2
94.7
95.5
94.9
94.6
96.4

95
94.1
95.4
95.3

96
95.8
95.1
93.9
94.8
95.5
95.4
95.2
95.2
95.1

95
94.4
95.2

95
95.9
95.4
94.9
95.7
95.6
95.4
96.8
95.1
95.3
94.4
95.8

96
95.7
95.8
96.1
96.8
95.9
95.7
95.2
95.3
95.4
95.2
96.6
94.8

228



766119
767119
768119
769119
770119
771119
772119
773119
774119
775119
776119
777119
778119
779119
780119
781119
782119
783119
784119
785119
786119
787119
788119
789119
790119
791119
792119
793119
794119
795119
796119
797119
798119
799119
800119
801119
802119
803119
804119
805119
806119
807119
808119
809119
810119
811119
812119
813119
814119
815119
816119
817119
818119
819119
820119
821119
822119
823119
824119
825119

174.9
174.4
173.9
173.5
173
172.4
172.1
171.7
171.5
171.8
174.6
180.7
188.4
191.5
190.6
189.8
191.1
191.4
188.2
184.4
181.9
186
192.8
196
192.9
189.6
186.9
186.3
186.6
189
190
189.2
191.1
196.9
199.6
198.4
198.6
204.4
211.4
218.2
232.2
245.9
245.3
239.7
237.2
240.8
246.3
251.6
262.5
271.5
273.6
272.3
270.6
269.3
269.1
269
266.2
260.7
254.6
250.9

177
176.6
176.2
175.7
175.2
174.7
174.2
173.8
173.5
173.4
174.2
177.2
181.3
183.7
183.7
183.2
183.8
184.2
182.7
180.8
179.1
180.6
184.3
186.5
185.5
183.7
181.8
181.1
181.1
182.1
183.1
182.8
183.3
186.4
188.6
188.2
188.2
191
195.1
199
206.2
214.9
216.1
214.3
213.4
215.6
218.8
222.8
228.9
235.2
238.2
239.2
239.6
240.1
240.8
241.6
241.1
239
235.8
233.8

230.7
230.4
230.1
229.6
229.3
228.7
228.4
2279
227.4
227.2
226.7
226.3
225.8
225.1
224.5
223.8
223
222.2
221.2
220.5
219.6
218.5
217.4
216.5
215.3
214.4
2135
212.5
211.7
210.5
209.7
208.8
207.9
207.1
206.1
205.2
204.3
203.5
202.9
202.1
201.4
200.8
200.3
199.6
199
198.7
198.1
197.9
198
198.1
198.2
198.8
199.3
199.9
200.7
201.5
202.4
203.3
204.1
204.7

244.7
244.4
244.2
243.9
243.8
243.2
243.1
242.6
242.1
241.9
241.8
241.6
241.2
240.9
240.5
240.1
239.5
238.8
238
237
235.9
235
233.6
232.3
230.9
229.5
228.4
227.2
226.2
225
223.8
222.4
221.3
219.9
218.5
216.8
215.5
214.2
212.6
211.1
209.3
207.5
206.1
204.7
203.5
202.6
201.6
200.7
200
200
200.1
200.7
201.3
202.2
203.2
204.1
205.6
206.8
207.8
208.5

217.2
216.8
216.7
216.4
216.1
215.8
2154
215.1
214.9
214.5
214.1
213.8
213.2
212.8
2125
211.8
211.1
210.5
209.8
209
208.2
207.2
206.2
205.3
204.1
203.2
202.2
201.4
200.5
199.5
198.6
197.9
197.1
196.2
195.2
194.4
193.5
192.6
192
191
190.2
189.6
189.1
188.6
188.2
187.6
187.4
187.1
187.2
187.8
189
190.2
191.3
192.6
194
195.2
196.9
198.1
199.1
199.7

174.8
174.7
174.9
175
175
175.1
175.2
175.3
175.4
175.5
175.6
176
176.2
176.7
177.3
177.7
178.2
178.7
179.1
179.6
180
180.3
180.6
181
181.4
181.7
182.1
182.4
182.4
182.8
182.9
183.2
183.5
183.7
184.1
184.4
184.7
184.9
185.3
185.7
186.6
187.2
187.7
188.1
188.4
188.5
188.9
189.1
189.8
190.3
190.6
190.7
190.7
190.7
190.8
190.9
190.9
190.8
190.7
190.5

190.8
190.9
191.1
191.2
191.4
191.5
191.8
191.9
191.9
192.1
192.5
193
193.5
194.2
194.9
195.8
196.9
197.5
198.3
199.1
199.8
200.3
200.7
201.1
201.6
202.2
202.6
202.9
203.2
203.3
203.4
203.8
204
204.3
204.5
204.8
205.2
205.7
206.1
206.6
207.4
208.4
209.1
209.6
209.7
209.8
209.7
209.5
209.9
210.3
210.3
210.1
209.7
209.2
208.8
208.5
207.9
207.4
206.8
206.3

95.7
95.6
95.5
96.4
95.1
95.6
94.2
89.2
103.5
131.2
191.2
263
294.5
232.6
192.4
225.1
258.1
292.1
258.1
242.3
211.4
267
300.3
330.5
228.4
181.1
120
139
173.5
233.2
194.8
181.6
254.5
315.1
247.8
204.3
233.5
271.1
310.8
435.1
738.9
534.4
3233
2479
287.2
329.2
370.4
474.6
775.9
790.1
726
602.9
551.6
540.7
555.8
525
4335
283.6
212.4
231.6

229



826119
827119
828119
829119
830119
831119
832119
833119
834119
835119
836119
837119
838119
839119
840119
841119
842119
843119
844119
845119
846119
847119
848119
849119
850119
851119
852119
853119
854119
855119
856119
857119
858119
859119
860119
861119
862119
863119
864119
865119
866119
867119
868119
869119
870119
871119
872119
873119
874119
875119
876119
877119
878119
879119
880119
881119
882119
883119
884119
885119

251.9
254.8
256.8
257.3
254.9
249
243.7
239.1
233.4
228.1
223.8
220
216.6
2135
210.4
207.5
205.5
210.5
216.6
224
226.2
221.8
217.4
212.8
209.5
206.6
204.2
202.2
204.4
210
215
220.4
227.2
243.1
255.7
261.5
262.4
257.8
251.4
249.1
253.7
258.1
259.2
256.3
249.8
244
238.1
233.8
230
226.6
223.2
220.1
217.2
214.3
211.7
209.1
206.1
202
198.2
195.3

234
235.5
236.7
237.2
236.4
233.5
230.4
227.8
224.6
221.5
218.6

216
213.5
211.3

209
206.7
204.9
206.6
209.8
213.5
215.3
213.3
210.5

208
205.9

204
202.1
200.5
200.8
203.6
206.2
208.9
212.8
221.3
229.3
233.9

236
234.8
231.8
230.7

233
235.9
237.3
236.7
233.3

230
226.6
223.9
221.6
219.2
216.8
214.5
212.3
210.2
208.3
206.3
204.4
201.9
199.5
197.6

205.4
206.2
206.9
207.8
208.5
209.1
209.7
210.5
211.2
212.1
212.6
213.2
213.9
214.5
215.1
215.6
216.2
217
217.9
2194
220.1
220.8
221.1
221.4
2219
221.9
222.1
222.4
222.5
222.6
2232
223.8
224.4
224.7
224.8
224.5
224.6
224.3
224
223.7
223.5
223.3
223
2227
222.5
2222
222
221.6
221.2
220.9
220.7
220.4
220.2
220
219.6
219.5
219.5
219.5
2194
219.4

209.3
210.1
211
211.9
212.7
213.8
214.5
215.4
216.5
217.6
218.6
219.5
220.4
221.2
222.1
2227
223.6
224.6
225.4
226.5
227.7
228.8
229.5
230.3
230.9
231.3
231.8
232.2
232.5
232.8
233.2
233.6
234.1
2343
234.7
234.7
234.7
234.4
234.2
233.8
233.4
232.9
232.6
232
231.7
231.2
230.8
230.4
229.8
229.3
229.1
228.7
228.4
228
227.7
227.4
227.2
227
226.9
226.7

200.2
200.9
201.4
202.1
202.7
203.6
204.3
205
206
206.9
207.7
208.4
209
209.5
210.2
210.7
211.2
211.9
212.3
213
213.5
214.6
215.3
215.4
215.8
215.9
216
216.2
216.3
216.2
216.1
216.1
215.9
216.2
216.7
217.1
217.4
217.3
217
216.5
216.2
215.6
215.1
214.8
214.5
214.2
213.7
213.4
212.8
212.5
212.1
211.6
211.5
211.2
210.9
210.7
210.6
210.8
210.9
210.8

190.2
189.9
189.9
189.5
189.4
189.2
189.1
188.9
188.6
188.4
187.9
187.7
187.3
186.9
186.5
186
185.9
185.3
184.9
184.6
184.5
184.3
184.4
184
183.8
183.4
183.2
182.8
182.6
182.1
181.8
181.7
181.6
181.8
181.8
182
182
181.9
181.6
181.7
181.5
181.4
181.2
181.2
181.1
181
180.9
180.7
180.4
180.2
179.9
179.6
179.5
179.2
178.9
178.6
178.4
178.2
178.1
177.7

205.6
204.9
204.2
203.7
203.1
202.7
202.2
201.7
201.2
200.5
199.8
199.1
198.4
197.6
196.8
196.1
195.4
194.8
194
193.2
192.5
192.4
192.5
192.2
191.8
191.4
191.3
190.6
190
189.6
189
188.5
188.1
188.4
188.7
189.2
189.3
189.4
189.4
189.2
189
188.8
188.5
188.7
188.8
188.9
188.8
188.5
188.4
188.1
187.8
187.4
187
187
186.4
186
186
185.8
185.5
185.4

244
248.9
244 .4
228.7
287.9
234.6
210.5
292.4
287.1
278.1
224.3
231.4
229
220.2
211.9
200.3
235.2
264.6
319.1
344.8

276.1
251.8
181.6
177.5
174.6
171.1
173.7
201.3
228.6
269.4
313.9
479.7
745.7
813.9
839.8
574.6
339
254.1
304.2
3354
329.6
308.7
349.7
263.9
238.7
172.8
180.8
182.3
182.7
183.6
182.6
182.8
181.5
182.1
225
306.7
280.8
257.1
184.6

230



886119
887119
888119
889119
890119
891119
892119
893119
894119
895119
896119
897119
898119
899119
900119
901119
902119
903119
904119
905119
906119
907119
908119
909119
910119
911119
912119
913119
914119
915119
916119
917119
918119
919119
920119
921119
922119
923119
924119
925119
926119
927119
928119
929119
930119
931119
932119
933119
934119
935119
936119
937119
938119
939119
940119
941119
942119
943119
944119
945119

193
190.7
188.8
185.7
182.9
180.6
178.9
177.6
176.7
175.7
175.1
174.8
174.8
174.6
174.5
174.4
174.4
174.2
174.4
174.7
175.4
177.3
181.7
185
185.8
185.3
184.8
184.8
186.2
192.1
193.8
192.7
194.8
201.8
205.3
204.8
209.3
218.3
236.6
249.9
256.5
259.2
259
257.9
257.2
257.3
258.4
260.2
262.4
264.4
266.3
267.7
267.9
263.8
257.5
254.2
256.6
261.8
268.2
275

195.8
194.1
192.7
190.8
188.8
187.1
185.7
184.6
183.5
182.5
181.7
181
180.8
180.4
180.1
179.7
179.4
179
178.8
178.7
178.7
179.5
181.6
183.5
184.3
184
183.4
183.3
183.8
186.8
188.2
187.6
188.3
191.8
194.5
194.4
196.5
201.3
211.2
220.1
225.5
228.7
229.9
230.7
231.3
232.2
233.6
235.2
237
238.9
240.6
242
242.9
241.5
238.6
236.6
237.5
240.5
2442
248.4

2195
219.3
219.4
219.5
219.6
219.6
219.6
219.7
219.6
219.4
219.3
219.3
219.2
219.1
219
218.7
218.6
218.6
218.6
218.4
218.3
218.3
218.5
218.6
218.6
218.4
218.4
218.3
218
217.9
217.7
217.3
216.8
216.4
216
215.3
214.7
214
213.2
212.5
211.7
211.1
210.7
210.3
210
209.8
209.6
209.7
209.7
210
210.3
210.8
211.4
212
212.5
213
2135
214.1
214.7
215.7

226.6
226.4
226.2
226.3
226.5
226.5
226.4
226.4
226.3
226.2
226.1
225.8
225.7
225.4
225.3
225
224.9
224.7
224.7
224.6
224.5
224.7
224.7
224.9
225.2
225.5
225.5
225.7
225.7
225.8
225.9
225.8
225.7
225.5
225.2
224.7
224.2
223.6
2225
220.9
219.4
218.1
216.9
215.9
215.1
214.4
213.9
213.6
213.3
213.3
213.6
214.1
214.6
215.5
216.1
216.5
217
217.6
218.2
219

210.9
210.7
210.8
211
211.2
211.3
211.3
211.3
211.2
211.1
210.9
210.8
210.6
210.3
210.2
209.9
209.8
209.6
209.4
209.2
209
209.1
208.9
209
209.2
209.2
209.2
209.2
209.1
209
208.7
208.6
208.3
208
207.4
207
206.3
205.6
204.6
203.7
202.9
202.3
202
201.6
201.3
201.1
201.1
201.2
201.5
201.8
202.4
203.2
204.2
205.3
206
206.5
206.8
207.2
207.9
208.6

177.6
177.4
177.2
177.1
177.1
176.9
176.7
176.6
176.3
176.3
176.1
175.9
175.7
175.5
175.5
175.2
175.1
175
174.9
174.6
174.6
174.5
174.4
174.5
174.3
174.7
174.7
175
175.1
175.2
175.5
175.7
175.9
176.1
176.5
176.8
177.1
177.4
178
178.7
179.3
179.7
180
180.5
180.8
181.1
181.5
181.8
182.1
182.2
182.6
183
183.4
183.4
183.6
183.6
183.5
183.6
183.7
183.8

185.2
184.9
184.9
184.9
185
184.9
185
184.8
184.7
184.6
184.4
184.4
184.2
184.1
184.1
184
183.9
183.8
183.6
183.7
183.7
183.6
183.6
184
184.1
184.5
185.1
185.6
186.3
187
187.5
188.2
188.7
189.4
190
190.6
191.3
192
193
194.3
195.7
196.6
197.5
198.1
198.5
198.8
199.1
199.4
199.6
200
200.3
200.3
200.6
200.7
200.6
200.4
200.3
200
199.8
199.6

231



946119
947119
948119
949119
950119
951119
952119
953119
954119
955119
956119
957119
958119
959119
960119
961119
962119
963119
964119
965119
966119
967119
968119
969119
970119
971119
972119
973119
974119
975119
976119
977119
978119
979119
980119
981119
982119
983119
984119
985119
986119
987119
988119
989119
990119
991119
992119
993119
994119
995119
996119
997119
998119
999119
1000119
1001119
1002119
1003119
1004119
1005119

281.9
285.8
287.6
287.9
284.1
278.6
273.7
270
267.6
265.5
264.3
263.4
262.9
262.8
262.8
260.8
254.5
248.4
242.7
238.3
234.7
231.4
228
225
221.9
219.2
217.5
220
226.7
234.5
241.8
246.6
249.2
250.1
248.5
242.9
237.5
232.3
228.5
225
222
219
216.3
213.6
211.1
208.6
206.4
204.1
202.1
200
197.9
194.4
191.4
188.8
186.8
185.1
183.5
181.8
179.1
177

252.7
255.9
257.8
258.9
257.8
255.5
253.1
251.1
249.9
248.8
248.1
247.5
247.4
247.3
247.5
246.7
243.4
239.7
236.5
233.4
230.8
228.3
225.9
223.5
221.2
219.1
217.3
217.8
220.8
224.8
228.9
232.1
233.9
235
234.6
231.8
228.5
225.5
223.2
220.8
218.7
216.6
214.6
212.3
210.5
208.6
206.8
205
203.4
201.8
200.4
198.1
196.1
194.1
192.5
191.2
189.7
188.4
186.7
185.2

216.5
217.3
218.3
219.3
220.2
221.2
221.9
2229
223.8
224.6
225.7
226.5
227.5
228.4
229.4
230.1
231
231.8
232.6
233.1
233.5
234
234.5
234.7
235.3
235.8
236.1
236.9
237.4
238.5
239.3
240.1
240.7
241.3
241.8
242
242.1
242.1
241.9
241.8
241.6
241.4
241.2
241
240.6
240.4
239.9
239.6
239.2
238.8
238.4
238
237.6
236.9
236.5
236.1
235.4
234.9
234.4
233.8

219.9
221.3
2227
224.2
225.5
226.9
228
229
230.1
231.1
232.4
233.5
234.7
235.8
237
238.2
239.5
240.4
241.5
242.1
2427
243.4
243.8
244.5
245.2
245.8
246.3
247
247.8
248.3
249.3
250.3
251.5
252.2
252.8
253.6
254
254.5
254.7
254.7
254.8
254.9
254.9
254.8
254.7
254.7
254.6
254.2
254.1
253.9
253.6
253.2
252.8
252.4
251.9
251.4
250.9
250.2
249.5
248.8

209.6
211.1
212.5
213.8
215.4
216.6
217.3
218.1
218.9
219.6
220.4
221.1
221.9
2227
223.7
224.6
225.6
226.6
227.2
227.6
228
228.5
228.8
229.3
229.6
230
230.4
230.7
231.1
231.3
231.9
232.6
233.2
233.7
234
234.6
234.8
234.8
234.6
234.3
234
233.7
233.4
233.1
232.6
232.3
231.8
231.4
230.8
230.4
229.9
229.7
229.1
228.6
227.9
227.4
226.7
226.1
225.4
224.8

183.8
184.2
184.4
184.3
184.6
184.6
184.7
184.5
184.6
184.5
184.4
184.4
184.1
184.2
184.3
184.2
184.1
184.2
184.1
183.8
183.7
183.5
183.2
183
182.8
182.5
182.2
182.1
181.7
181.6
181.6
181.7
181.6
181.8
181.8
182
181.9
181.9
181.8
181.7
181.5
181.4
181.3
181.1
180.9
180.7
180.6
180.3
180.1
180
179.8
179.8
179.7
179.6
179.5
179.5
179.4
179.3
179.2
179.2

199.9
200
200.1
200.1
200.1
200
199.8
199.5
199.1
198.7
198.4
198.2
197.9
197.6
197.5
197.3
197.2
197.1
196.7
196.4
196
195.6
195.1
194.6
194.1
193.8
193.2
192.8
192.4
192
191.7
191.8
192.1
192.5
192.9
193.2
193.2
193.5
193.2
193
192.9
192.4
192.4
192.1
191.8
191.5
191.3
191
190.7
190.5
190.4
190.3
190.3
190.2
190.2
190.1
189.9
190.2
190.2
190.3

526.3
497.2
512.6
450.5
376.8
312.3
294.8
305
314.3
312
313.1
312
317.4
3225
3324
386
292.2
264.6
201.4
203.2
204.9
204.3
202.9
200.3
194.7
189.7
209.8
245
283.5
326.5
344.3
341
3332
3243
373.3
279.7
251
187.6
196.6
198.7
197.9
196
190.6
189.7
185.1
181.7
174.7
174.5
176.2
223.1
309.4
286.6
274.6
210.8
200.2
192.3
222.1
285.3
254.8
221.4

232



1006119
1007119
1008119
1009119
1010119
1011119
1012119
1013119
1014119
1015119
1016119
1017119
1018119
1019119
1020119
1021119
1022119
1023119
1024119
1025119
1026119
1027119
1028119
1029119
1030119
1031119
1032119
1033119
1034119
1035119
1036119
1037119
1038119
1039119
1040119
1041119
1042119
1043119
1044119
1045119
1046119
1047119
1048119
1049119
1050119
1051119
1052119
1053119
1054119
1055119
1056119
1057119
1058119
1059119
1060119
1061119
1062119
1063119
1064119
1065119

175.5
173.5
171.5
169.9
168.6
166.8
165.1
164
163.2
162.8
162.3
162.6
164.7
166.8
167.8
168.4
169.4
171.2
172.8
173.7
173.5
174.8
180.8
189.4
193.1
192.4
192.8
197.7
203.2
205.9
203.8
200.2
196.6
193.8
196.5
201.9
207.9
213.6
219.3
223.5
226.2
229
233.8
237.6
236
231.7
228.1
227.5
231.3
237.4
243.3
244.1
242.2
240
237.6
234.8
230.1
225.1
220.4
218.5

184
182.3
180.8
179.5
178.3

177
175.5
174.4
173.5
172.7
172.1
171.8
172.3
173.3
173.9

174
174.3
175.1
175.9
176.4
176.2
176.4
179.2
183.7
186.5
186.3
186.4
188.8
192.1
194.1
193.5
191.5
189.5
187.7
188.7
191.7
194.9
198.2
201.7
204.6
206.9

209
212.1
215.1
215.3
213.4
211.7
211.2
213.1
216.6
220.3
221.8
221.4
220.5
219.3
218.1
215.6
212.9
210.1
208.6

233.1
232.5
231.9
231.3
230.4
229.9
229.2
228.3
227.7
226.9
226.2
225.6
224.8
224.1
223.5
222.6
221.9
221
220.2
219.2
218.3
217.5
216.3
215.3
2142
2133
2121
211.2
210.2
209
208
206.8
205.8
204.7
203.6
202.5
201.5
200.4
199.5
198.6
197.8
196.9
196.1
195.6
194.9
194.4
193.9
193.5
193.2
192.9
192.9
192.8
192.5
192.4
192.4
192.4
192.3
192.3
192.4
192.3

248
247.3
246.3
245.5
244.7
243.7
242.8
241.8

241
240.4
239.7
238.9
238.2
237.3
236.5
235.7
234.7
233.6
2325
231.4
230.2
229.2

228
226.6
225.2
223.8
222.4
221.1
219.8
218.4

217
215.5

214
212.6
211.3
209.9
208.7
207.2
205.6

204
202.3
200.9
199.2

198
196.7
195.5
194.5
193.7
192.8
192.2
191.7
191.2
190.8
190.5
190.2

190
189.8
189.7
189.7
189.6

224
223.6
2229
222.1
221.4
220.7
219.9
219.2
218.4
217.6
216.9
216.1
2154
214.5
213.9
213.2
212.3
211.4
210.6
209.9

209

208

207

206
205.2

204

203

202
200.9
199.8
198.9
197.7
196.6
195.7
194.6
193.7
192.8
191.7
190.8

190
189.1

188
187.3
186.7
186.1
185.7
185.3
184.9
184.5
184.2
184.2

184
184.1
184.1
184.2
184.3
184.4
184.6
184.8

185

179.2
179.2
179.2
179.3
179.2
179.3
179.2
179.4
179.2
179.3
179.2
179.1
179.2
179.1
179.3
179.3
179.3
179.5
179.7
180
180.3
180.5
180.7
181.1
181.6
181.8
182.3
182.5
182.8
183.2
183.5
183.9
184.2
184.5
184.8
184.9
185.3
185.3
185.8
186.2
186.6
187
187.5
187.9
188.4
188.8
189
189.2
189.3
189.5
189.7
189.9
190.2
190.5
190.6
190.7
190.8
190.9
191.1
190.9

190.5
190.6
190.9
190.9
191.2
191.4
191.6
191.8
191.8
191.8
191.9
191.8
192
192.3
192.5
192.7
193
193.3
193.9
194.4
195
195.7
196.4
197
197.9
198.6
199.3
200.1
200.7
201.1
201.6
202.5
203
203.3
203.7
203.9
204.1
204.3
204.6
205.4
206.1
206.9
207.5
208.3
209.1
209.5
209.8
209.8
209.7
209.8
209.8
209.9
210.2
210.3
210.4
210.4
210.3
210.3
210
209.9

290.4
271.9
251.2
215.5
277.2
252.4
221.1
147.2
132.8
129.8
134.9
160.5
212.8
207.9
208.9
228.5
245.5
270.3
286.1
239.8
198.8
256.8
309.7
362.1
261
199.5
232
257.7
270.4
239.8
274.9
235.8
223.8
193.3
224.5
255.1
287.5
320.3
362
370.7
382.7
4379
4923
454.9
298.7
215.3
208.4
228.7
269.5
304.3
301.2
266
2359
223.1
216.3
274.7
228
212.1
151.2
167.8

233



1066119
1067119
1068119
1069119
1070119
1071119
1072119
1073119
1074119
1075119
1076119
1077119
1078119
1079119
1080119
1081119
1082119
1083119
1084119
1085119
1086119
1087119
1088119
1089119
1090119
1091119
1092119
1093119
1094119
1095119
1096119
1097119
1098119
1099119
1100119
1101119
1102119
1103119
1104119
1105119
1106119
1107119
1108119
1109119
1110119
1111119
1112119
1113119
1114119
1115119
1116119
1117119
1118119
1119119
1120119
1121119
1122119
1123119
1124119
1125119

218
218.6
218.2
214.8
210.6
206.8
203.9
201.3
198.9
196.3
192.8
189.4
186.7
184.3
182.2
180.2
178.2
176.2
174.5
172.7

171
169.4
167.8
166.6
168.6
172.3
176.3
178.9
179.7
179.5
178.3
175.6
172.8
170.4
168.6
167.1
166.9
172.5
180.8
189.7
197.5
204.1
209.6
2142
217.1
218.1
217.7
217.5
217.3
217.3
217.2
217.3
215.8
212.8
211.9
215.3
218.6
219.3
218.3
216.8

208
208.2
208
206.3
204.1
201.8
199.8
198
196.5
194.9
192.8
190.6
188.6
186.9
185.4
183.8
182.2
180.6
179.2
177.7
176.4
175.1
173.8
172.5
173.1
174.7
176.6
178.2
178.9
178.8
178.2
176.5
174.7
173.3
172
170.9
170.1
172.5
177.1
182
186.8
190.7
194.5
197.6
200
201.3
201.7
202
202.4
202.7
203.2
203.3
203
201.6
200.9
202.3
204.5
205.1
204.9
204.2

192.4
192.5
192.7
193
193.2
193.5
193.7
193.9
194.2
194.5
195
195.6
196
196.6
197
197.6
198
198.4
198.9
199.3
199.8
200.2
200.6
200.9
201.5
201.9
202.4
202.8
203.1
203.3
203.4
203.4
203.3
203.2
203
202.9
202.6
202.3
202.1
202
201.4
200.9
200.4
199.7
199.1
198.3
197.7
196.9
196.3
195.7
194.9
194.4
193.8
193.2
192.9
192.4
192
191.6
191.2
190.9

189.6
189.8
190
190.2
190.6
191
191.3
191.3
192
192.5
193.2
194.1
194.9
195.6
196.4
197.2
197.9
198.7
199.7
200.2
201.2
202.1
202.8
203.7
204.5
205.2
206.3
207.3
208.1
208.7
209.2
209.9
210.5
210.7
211
211.2
211.3
211.4
211.6
211.5
211.4
211.2
210.8
210.3
209.5
208.6
207.8
206.7
205.6
204.4
203.3
202.3
201.2
200.3
199.5
198.7
197.8
197.1
196.2
195.6

185.1
185.3
185.5
186
186.4
186.8
187.3
187.5
187.9
188.5
189.3
190.2
190.7
191.5
192
192.8
193.5
194.2
194.9
195.5
196.1
196.8
197.2
197.8
198.3
198.9
199.3
199.7
200.2
200.4
200.7
200.8
200.8
200.8
200.7
200.5
200.3
200
199.7
199.3
198.9
198.5
197.9
197.3
196.4
195.6
194.7
193.7
193
192.1
191.1
190.4
189.7
189.2
188.4
187.9
187.4
187
186.4
186.1

190.7
190.7
190.7
190.5
190.6
190.5
190.3
190.3
190.2
190.1
190.1
190
189.8
189.7
189.4
189.3
189.2
188.9
188.7
188.5
188.2
188
187.7
187.4
187.2
186.8
186.7
186.4
186.1
185.9
185.8
185.7
185.5
185.5
185.1
184.9
184.7
184.5
184.2
184
183.7
183.6
183.6
183.4
183.6
183.4
183.3
183
182.8
182.6
182.5
182.3
182
181.9
181.7
181.5
181.3
180.9
180.7
180.6

209.6
209.3
209
208.7
208.4
208
207.7
207.5
207.2
207
206.7
206.4
205.8
205.5
205
204.4
204
203.3
203.1
202.4
201.9
201.4
200.9
200.3
199.6
199.1
198.6
197.9
197.5
197.1
196.9
196.6
196.4
196.1
195.7
195.4
195
194.5
194
193.5
193
192.6
192.6
192.3
192.5
192.2
191.8
191.7
191.4
190.9
190.6
190.2
189.9
189.5
189.1
189
188.5
188.2
187.7
187.5

184.5
197.1
255.5
224
210
155.9
163.7
169.1
217.7
307.1
288.4
283.8
229.4
236.8
239.5
237.4
232.2
227
226.5
223.5
220.9
219.2
217.6
219
271.7
281.6
291.9
272.4
251.8
243.1
289.7
256.2
242.6
184
185.8
184.8
212.3
254.9
299.1
328.4
358.6
382.6
417.8
443.6
433.1
397.3
381.1
372.7
366.6
357.6
361.1
346.7
263.1
200.3
223.7
2443
242.7
218.5
205.5
196.2
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1126119
1127119
1128119
1129119
1130119
1131119
1132119
1133119
1134119
1135119
1136119
1137119
1138119
1139119
1140119
1141119
1142119
1143119
1144119
1145119
1146119
1147119
1148119
1149119
1150119
1151119
1152119
1153119
1154119
1155119
1156119
1157119
1158119
1159119
1160119
1161119
1162119
1163119
1164119
1165119
1166119
1167119
1168119
1169119
1170119
1171119
1172119
1173119
1174119
1175119
1176119
1177119
1178119
1179119
1180119
1181119
1182119
1183119
1184119
1185119

215.5
214.4
215.6
217.5
219.4
221.2
2229
222.6
218.8
214.6
210.2
206.9
204
200
196.2
193.2
190.8
187.4
184.3
181.9
180.1
179
177.8
177.7
177.2
176.7
176.3
175.9
175.6
175.2
174.8
174.4
173.9
173.5
173.1
172.6
172.2
171.7
171.2
170.7
170.2
169.7
169.3
168.8
168.3
167.7
167.4
166.9
166.5
166.2
165.6
165.1
164.8
164.2
163.8
163.4
163
162.5
162.1
161.7

203.5
202.9
203.2
204.4
205.4
206.7
207.7
208
206.1
203.7
201.3
199.3
197.7
195.3
192.9
190.9
189.4
187.3
185.2
183.5
182.3
181.1
180.1
179.6
179.2
178.5
178.1
177.8
177.4
177
176.6
176.2
175.6
175.2
174.8
174.3
173.8
173.4
173
172.4
172.1
171.6
171.1
170.8
170.3
169.9
169.4
169.1
168.6
168.2
167.8
167.3
167
166.5
166.1
165.8
165.3
164.9
164.5
164.2

190.5
190.2
190.2
189.9
189.7
189.5
189.8
189.7
189.6
189.7
189.5
189.7
189.6
189.7
189.8
190
190.2
190.3
190.4
190.8
190.9
190.9
190.8
190.8
190.9
190.8
190.9
190.9
191.1
191.1
191
191.1
191.3
191.3
191.5
191.5
191.3
191.6
191.7
191.7
191.7
191.8
191.9
191.8
192
191.9
191.9
192
192
192.1
192
192
192.1
192.1
192.1
192.1
192
192.2
192.2
192

195.1
194.3
193.9
193.5
192.8
192.5
192.2
192
191.7
191.5
191.2
191.1
191
190.9
191.1
190.9
191.5
191.2
191.6
192.1
192.2
192.3
192.1
192.2
192.2
192.2
192.3
192.5
192.6
192.7
192.7
192.7
193.1
193.1
193.4
193.3
193.3
193.6
193.8
193.7
193.8
194
194.2
194.2
194.5
194.4
194.5
194.7
194.9
195.1
195
195.3
195.5
195.5
195.7
195.8
195.9
196
196.3
196.2

185.6
185.4
185
184.8
184.6
184.5
184.4
184.4
184.3
184.4
184.5
184.3
184.5
184.7
185
185.2
185.4
185.8
186.1
186.3
186.4
186.6
186.6
186.6
186.7
186.7
186.7
186.9
186.8
186.9
186.8
186.9
187
186.9
187
187.1
187.1
187.2
187.3
187.3
187.3
187.3
187.3
187.4
187.4
187.5
187.4
187.7
187.6
187.7
187.7
187.7
187.8
187.8
187.8
187.8
187.9
187.9
188
187.7

180.2
180.1
180
179.7
179.5
179.3
179.3
179
178.8
178.7
178.7
178.5
178.3
178.2
178
177.8
177.6
177.3
177.2
176.9
176.6
176.4
176.2
175.8
175.6
175.3
175
174.7
174.5
174.2
174
173.7
173.6
173.3
173.1
172.9
172.7
172.4
172.3
172.2
171.9
171.8
171.6
171.4
171.4
171.3
171.1
170.9
170.9
170.8
170.7
170.6
170.5
170.3
170.4
170.2
170.1
170
170.1
169.8

187.3
187.2
187
186.8
186.5
186.3
186.1
186
186
186
186
185.9
185.7
185.7
185.4
185.3
184.7
184.6
184.2
183.9
183.5
183.3
183.1
182.8
182.4
182.2
181.8
181.5
181.3
181.1
180.9
180.6
180.5
180.3
180.1
180
179.7
179.6
179.5
179.3
179.2
179
179
178.8
178.8
178.8
178.9
178.9
178.9
178.9
179.1
178.9
179
179
178.9
179
179
179.1
179.1
179

193.5
200.8
211.9
218.2
221.8
224.9
229.1
293
231.6
212.7
161.1
209.9
298.3
267.8
252.4
221.6
294.9
255.4
219.6
137.3
117.4
98
93.8
100.4
91.7
96.5
97.3
96.3
96.8
96.4
95.7
96.4
96.2
96.1
95
95.7
96.4
96.2
96.7
95.4
95.6
96
96
95.6
95.6
96.2
95.6
95.5
95.3
96.3
96
95.9
96.5
95.9
95
96.8
95.4
96.2
95.5
95.8
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1186119
1187119
1188119
1189119
1190119
1191119
1192119
1193119
1194119
1195119
1196119
1197119
1198119
1199119
1200119
1201119
1202119
1203119
1204119
1205119
1206119
1207119
1208119
1209119
1210119
1211119
1212119
1213119
1214119
1215119
1216119
1217119
1218119
1219119
1220119
1221119
1222119
1223119
1224119
1225119
1226119
1227119
1228119
1229119
1230119
1231119
1232119
1233119
1234119
1235119
1236119
1237119
1238119
1239119
1240119
1241119
1242119
1243119
1244119
1245119

161.2
160.8
160.4
160.1
159.7
159.2
158.8
158.5
158
157.7
157.2
157
156.6
156.6
158
161.8
164.1
162.4
160.1
160.1
160.6
160.3
161.3
164.2
165.8
165.9
172.1
184.3
208.3
224.6
224.7
219.8
220.4
231.8
241
246.3
249.2
251
252.2
253.3
254.4
255.4
256.4
258.4
261
264.2
267.1
269.8
273.3
278.6
276.2
262.3
251.7
243.4
241.2
252
275.2
292.7
300.5
304.4

163.7
163.3
162.9
162.5
162.2
161.7
161.4
161
160.7
160.3
160
159.6
159.2
159.1
159.4
161.1
162.8
162.1
160.7
160.5
160.6
160.4
160.7
162
163.1
163.4
166.1
172.4
185.2
195.6
197.7
196
196.5
203.3
209.5
213.9
217
219.4
221.2
223.2
225.1
227
228.8
230.9
233.8
237
239.8
242.8
246.1
250.4
251
245.3
240
235.5
233.2
237.8
248.8
259.2
265.9
270.4

192
192
191.8
191.7
191.8
191.7
191.6
191.5
191.3
191.3
191.2
191
190.9
190.7
190.6
190.4
190.4
190.2
189.8
189.5
189.3
188.9
188.6
188.1
187.7
187.3
186.6
186.2
185.6
185.2
184.6
184.2
183.8
183.5
183.4
183.3
183.6
184
184.7
185.5
186.7
188.1
189.7
191.3
193.3
195.1
197.4
199.7
202
204.4
206.9
208.9
210.5
211.7
213.2
214.7
216.5
218.1
220.1
221.9

196.3
196.4
196.6
196.6
196.6
196.8
196.9
196.9
197
197.1
197.2
197.1
197.2
197.4
197.3
197.6
197.8
197.9
197.9
197.9
198
197.9
197.7
197.6
197.3
197.1
196.6
196
195
193.8
192.6
191.6
190.7
189.9
189.2
188.9
189
189.2
190.1
191.5
193.3
195.7
198.2
201.4
204.7
208.1
211.8
215.4
219.2
223.2
226.8
229.3
231.4
232.7
233.8
235.2
236.8
239
241.3
243.7

187.7
187.8
187.6
187.7
187.6
187.5
187.5
187.4
187.3
187.3
187.1
187.1
187
186.9
186.8
186.6
186.5
186.6
186.4
186.2
185.8
185.5
185
184.9
184.5
184
183.7
182.9
182.2
181.7
181.1
180.3
179.9
179.5
179.4
179.7
180.2
181.3
182.5
184.5
186.9
189.6
192.6
195.8
199.3
202.9
206.4
209.9
213.6
217.3
220.3
222.6
223.8
224.3
224.7
225.3
226.3
228.3
230.5
233

169.8
169.8
169.7
169.5
169.5
169.5
169.5
169.4
169.3
169.1
169
169
168.9
168.9
168.9
168.9
168.8
168.9
169
169
169.1
169.1
169.2
169.3
169.5
169.4
169.5
169.5
170
170.4
170.8
170.8
171
171.1
171.3
171.5
171.7
171.8
172
172.1
172.2
172.3
172.4
172.5
172.6
172.8
172.9
173
173.2
173.5
173.6
173.7
173.9
173.8
173.6
173.4
173.7
174
174.3
174.8

179.1
179.2
179.2
179
179.1
179.2
179.2
179
179.1
179.1
179.1
179.1
179.1
179.1
179.1
179.2
179.3
179.5
179.7
180
180.1
180.3
180.4
180.6
180.7
180.8
180.8
181
181.7
182.4
183
183.2
183.4
183.3
183.5
183.6
183.8
183.9
183.9
184
183.8
183.7
183.8
183.5
183.5
183.4
183.6
183.6
183.8
184.1
184.5
184.7
184.5
184.2
183.8
183.5
183.4
184.4
185.6
186.7

95.6
96
96

95.2

95.8

95.5

95.2

95.7

95.4

95.8

95.4

95.7

91.3

119.8

166.1

245.1
291.7
257.7
195.1
211.8
197.8
180.7
249.4
277.4
244.6
225.2
334.8
619.4
934.9
706
420.8
340.4
531.9
697.4
743
767.6

794

837.3

897.8

940.2
970.5
1008.4
1033.5
1066.6
1098.1
1100
1114.6
1143.8
1167.3
1160.6
787.8
475.1

378.8

277.6

348.3

608.6
893

987.3

1002.2
1016.6
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1246119
1247119
1248119
1249119
1250119
1251119
1252119
1253119
1254119
1255119
1256119
1257119
1258119
1259119
1260119
1261119
1262119
1263119
1264119
1265119
1266119
1267119
1268119
1269119
1270119
1271119
1272119
1273119
1274119
1275119
1276119
1277119
1278119
1279119
1280119
1281119
1282119
1283119
1284119
1285119
1286119
1287119
1288119
1289119
1290119
1291119
1292119
1293119
1294119
1295119
1296119
1297119
1298119
1299119
1300119
1301119
1302119
1303119
1304119
1305119

306.1
306.7
304.5
295.1
284.6
280.2
284.6
289.8
291.9
292
290.2
287.7
284.9
281.5
276.5
268.6
261.5
255
250
245.9
2425
239.3
236.3
233.4
230.5
227.9
224.2
219.5
215.7
212.7
210
207.6
205.5
203.6
201.6
199.7
198
196.1
194.6
193.1
191.6
190.3
188.9
189.3
196.6
216.6
242.1
255.2
261.5
265.4
269.6
273.6
2717.1
279.4
273.6
263.7
260.6
266.6
271.3
274.1

273.6
276.1
276.8
273.3
267.9
264.9
266.8
269.8
271.2
271.8
271.4
270.3
268.9
267.1
264.5
259.8
255.4
251.4
247.9
2447
241.9
239.2
236.6
233.9
231.5
229.1
226.6
223.6
220.8
218.4
216.2
214.1
212.2
210.2
208.4
206.5
204.7
203.1
201.5
200.1
198.6
197
195.9
195.4
198.3
207.6
220.9
229.5
235.1
239.2
243.2
247.5
251.5
254.7
253.5
249.1
247.1
249.6
252.7
255

223.8
225.6
227.8
229.4
230.9
232.1
233.3
234.7
236.1
237.4
238.6
239.7
240.7
241.7
242.5
243.3
244
244.5
244.9
245.1
245.5
245.7
245.9
246.3
246.4
246.6
247
247.4
247.7
247.9
248.1
248.2
248.5
248.7
248.6
248.7
248.7
248.9
248.8
248.8
248.6
248.6
248.5
248.3
248.3
248.3
247.9
247.4
246.9
246
245.4
244.8
244 .4
2443
244.1
244
243.7
243.8
244
244.3

246.3
248.8
251.2
253
254.4
255.3
256.2
257.1
258.3
259.2
260.1
261
261.7
262.4
263
263.6
264
264.3
264.4
264.4
264.6
264.7
264.7
264.8
264.9
265
265.1
265.4
265.7
265.9
265.9
266
266
266
265.9
266.1
266.1
265.9
266
265.8
265.6
265.5
265.4
265.1
265.1
265
264.3
263.3
261.6
259.7
257.9
256.3
254.9
254
253
252.3
251.8
251.3
251.3
251.5

235.3
2379
239.8
241.2
242
2422
242.5
243
243.5
244.1
244.5
245
245.3
245.5
245.6
245.9
246
245.9
245.9
245.4
245.3
244.9
244.9
244.5
244.3
244.1
244.2
244.1
244.3
244.2
244
243.9
243.7
243.5
243.2
243.1
242.9
242.7
242.5
242.3
242
241.6
241.2
241.1
240.8
240.6
240.4
240
239.2
238.2
237.3
236.4
236
2359
2359
235.6
235.2
235.2
235.8
236.6

175.3
175.9
176.3
176.9
177.3
177.5
177.8
178.1
178.4
179
179.3
179.7
179.9
180.5
180.8
181.1
181.3
181.6
181.7
181.8
181.9
181.8
181.9
181.9
182
182.1
182.1
182.3
182.4
182.6
182.8
182.8
182.9
183.1
183.2
183.4
183.5
183.7
183.7
184
184.1
184.3
184.4
184.5
185
185.4
186.3
187.4
188.4
189.5
190.6
191.6
192.8
193.7
194.7
195.3
196
196.7
197.5
198.2

187.9
189.3
190.5
191.4
192
192.4
192.6
193.1
193.8
194.6
195.5
196
196.9
197.2
197.7
198.4
198.7
198.9
199
199
198.9
198.9
198.9
198.9
198.7
198.7
198.8
199
199.3
199.3
199.6
199.6
199.8
200.1
200.3
200.5
200.6
201
201.2
201.4
201.5
201.8
201.9
202.3
202.8
203.6
205.5
208
210.4
212.7
214.8
216.9
218.6
220.1
221.2
221.8
222.1
222.4
223.1
223.9

1025
1036.2
720.6
4334
338.3
379.8
496.7
469.2
461.5
430.6
389.7
361.8
340.8
339
365.8
275.1
247.3
178.1
185.6
184.3
183.3
183.1
178.6
176.5
175
207.4
286.5
266
257.7
206
212.6
2125
212.9
210.4
204.8
202.1
196.6
193.8
187.9
181.9
178.4
177
214.4
278.1
403.8
738.6
896.8
969.6
1026.7
1072.3
1100.5
1122.7
1152.7
984.3
616.2
473.9
638.9
885.2
982.9
1019.2

237



1306119
1307119
1308119
1309119
1310119
1311119
1312119
1313119
1314119
1315119
1316119
1317119
1318119
1319119
1320119
1321119
1322119
1323119
1324119
1325119
1326119
1327119
1328119
1329119
1330119
1331119
1332119
1333119
1334119
1335119
1336119
1337119
1338119
1339119
1340119
1341119
1342119
1343119
1344119
1345119
1346119
1347119
1348119
1349119
1350119
1351119
1352119
1353119
1354119
1355119
1356119
1357119
1358119
1359119
1360119
1361119
1362119
1363119
1364119
1365119

276
278.3
280.8
281.5
274.5
265.6
260.1
260.2

266

281
291.7
297.9
301.9
301.6
292.8
284.1
279.4
280.1
282.2
283.3
281.1
276.4
271.9
269.9
275.1
279.8
284.1
288.7

287
285.3
286.1
283.8
276.8
270.3
263.8
259.1
255.3
252.4
253.3
256.9
260.2
263.7
267.5
271.5
275.8
280.9
286.7
293.6
301.9
308.3
308.1
307.1
307.8
307.4
306.1
304.5
302.3
297.4
289.1
281.6

257.2
259.6
262
263.5
260.8
256.3
252.8
252.3
254.9
262.3
269.2
274
277.8
279.5
275.9
271.3
268.2
268.2
269.4
269.9
268.9
266.4
263.4
261.6
263.6
266
268.3
271
270.8
269.8
270.3
269.4
265.5
261.4
257.6
254.3
251.4
249
248.4
249.9
251.4
253
255.1
257.3
259.9
262.9
266.2
270.4
275.3
279.9
280.9
281.4
282.1
282.7
282.7
282.4
281.6
279.2
274.7
270

244.6
245.1
245.7
246.2
246.7
247.1
247.2
247.5
2479
248.3
248.8
249.5
250.2
251
251.7
252.1
252.4
252.6
253.2
253.6
253.8
254.2
254.4
254.4
254.8
255.5
256.4
257.1
257.6
257.9
258.1
258.4
258.5
258.7
258.5
258.4
258.4
258.1
258
258.3
259
259.7
260.3
260.9
261.4
261.9
262.3
262.7
262.9
263
262.9
263
262.8
262.7
262.6
262.4
262.4
262.1
262
261.7

251.9
252.5
253.3
254.1
254.8
255.2
255.4
255.6
255.7
256.2
257
2579
259.1
260.2
260.9
261.5
261.8
262
262.3
262.6
262.8
263.1
263.2
263.4
263.5
263.5
263.7
263.9
264.3
264.7
265
265.3
265.6
265.9
266
266
265.8
265.7
265.7
265.6
265.4
265.2
265.2
265.3
265.2
265.3
265.6
265.7
265.8
266.1
266.5
266.8
267.1
267.4
267.4
267.3
267.3
267.3
267.3
267.2

237.7
238.8
240.2
241.4
242.3
242.5
242.3
242.1
242.1
242.5
243.5
244.7
246.2
247.6
248.4
248.5
248.5
248.3
248.1
248.1
248
248
247.8
247.7
247.5
247.4
247.1
247
247.4
247.7
247.8
248
248.2
248.3
248.3
248.2
248
247.8
247.5
247.2
246.4
245.8
245.6
245.1
245
245.1
245.2
245.6
246.1
246.8
247.4
247.9
248.2
248.5
248.7
248.7
248.8
248.8
248.9
248.6

198.9
199.7
200.4
201
201.5
201.9
202.1
202.3
202.3
202.9
203.4
203.7
204.3
204.8
205.1
205.3
205.3
205.4
205.5
205.6
205.6
205.9
206
206
205.9
206.1
206.3
206.8
207.5
207.6
207.7
207.7
207.8
207.9
207.8
207.7
207.6
207.5
207.1
207
206.9
207.4
207.8
208.3
208.9
209.4
209.9
210.4
210.9
211.3
211.7
211.8
212
212
212.1
212.2
212.4
212.3
2125
212.3

224.5
225.1
225.7
2259
226
226
225.8
225.6
225.3
225.4
225.7
226.1
226.5
226.8
226.8
226.7
226.4
226
225.8
225.7
225.7
225.6
225.5
225.3
225.2
225
224.9
225.1
225.5
225.6
225.7
225.7
225.5
225.7
225.5
225.3
224.9
224.6
224.2
223.8
223.5
223.2
223.4
223.7
224.3
224.7
225.3
2259
226.4
227
227.5
227.9
228.3
228.4
228.8
229
229.1
229.1
229.2
229.3

1046.1
1056.7
1070.9
870.9
491.9
351.2
351.6
390.8
630.3
882.9
961.3
995.5
1010.5
670.5
387.4
308.8
325.8
344.7
353.5
326.5
283.7
244.1
228.9
275.4
307.7
336.6
372.4
337.7
331.2
305.4
293.1
343.9
261.6
229.9
163.4
164.1
165.4
168.4
206.6
223.5
238.5
258.2
271.5
298.2
320.2
3534
392.9
446
519.2
461.7
431.2
429.7
416.8
389.8
369.6
345.7
318.1
361.6
269.2
236.5

238



1366119
1367119
1368119
1369119
1370119
1371119
1372119
1373119
1374119
1375119
1376119
1377119
1378119
1379119
1380119
1381119
1382119
1383119
1384119
1385119
1386119
1387119
1388119
1389119
1390119
1391119
1392119
1393119
1394119
1395119
1396119
1397119
1398119
1399119
1400119
1401119
1402119
1403119
1404119
1405119
1406119
1407119
1408119
1409119
1410119
1411119
1412119
1413119
1414119
1415119
1416119
1417119
1418119
1419119
1420119
1421119
1422119
1423119
1424119
1425119

274.7
269.6
265.3
261.7
258.3
255.8
259
262.3
265.7
269.3
265.6
260.7
256.1
250.3
245.7
241.6
238.4
235.6
235.2
244.5
266.1
277.6
274
266.7
266.3
276.1
278.9
275.5
270.5
271.1
281.2
291.3
293.6
289.8
286.4
278.8
270.4
265.2
265.2
270.9
2779
285.2
293.8
303.5
307.7
305.4
302.7
302.9
306.5
310.3
312.9
314.1
314.1
312.1
308.2
305.8
305.9
308.5
309.6
309.1

265.9
262.5
259.5
256.7
254
251.5
252.4
254
255.6
257.6
255.9
252.9
250.1
246.8
243.7
241
238.5
236.5
235.4
239.8
251.1
258.9
258.5
255
254.3
259.4
261.5
260.5
258.1
257.9
263.3
269.9
2727
272
271.1
268
263.3
259.9
259.3
261.7
265.5
269.4
274.2
279.7
283.4
283.1
282.1
282.6
284.8
287.5
289.6
290.9
291.5
291.4
289.9
288.7
289
290.3
291.4
291.5

261.5
261.1
260.6
260.3
260.1
259.7
259.6
259.9
260.4
260.9
261
261
261
261.2
261
260.9
260.9
260.7
260.8
261.2
261.8
262.1
262.4
262.5
262.5
262.5
262.6
262.4
262.4
262.2
262
262.1
262.1
262.1
262.2
262.3
262.2
262
261.9
261.8
261.9
262
262.3
262.6
262.5
262.7
262.7
262.7
262.9
262.9
263.1
263.4
263.7
264.2
264.7
264.9
265.5
265.9
266.7
267.3

267.1
266.7
266.6
266.3
266
265.8
265.7
265.4
265.3
265.1
265.2
265.2
265.4
265.6
265.7
265.9
265.9
265.9
266.1
266.7
267.6
269
269.9
270.3
270.4
270.8
271
271.1
271.2
271.1
271.1
271.2
271.4
271.3
271.2
271.2
271.1
270.9
270.5
270.1
269.7
269.2
269
268.9
269
269
269.1
269.1
269.2
269.3
269.4
269.8
270.4
271
271.5
271.9
272.4
273.2
274
275.2

248.5
2479
247.7
247.5
247
246.8
246.5
246.1
245.6
245
245.2
245.5
245.7
246.1
246.3
246.3
246.6
246.7
247
247.4
249
250.6
252.1
252.4
252.7
252.8
253.1
253.1
253
252.9
253.2
253.9
254.4
254.8
255.1
255.4
255.3
254.9
254.2
253.9
253.4
253
252.8
252.9
253.3
253.4
253.5
253.6
253.7
253.9
254.1
254.7
255.4
256.3
256.9
257.3
257.9
258.6
259.6
260.8

212.3
212.2
212
211.7
211.5
211.3
211
210.8
210.8
211.1
211.5
211.8
211.7
211.7
211.7
211.5
211.4
211.2
211.1
210.9
211.3
211.6
211.8
212
212.1
212.1
212.3
212.5
212.6
212.6
212.8
213.2
2135
213.7
214
214
214.2
214.2
214.2
214.1
214.1
214.2
214.6
215
215.2
215.3
215.6
215.7
2159
2159
216
216.3
216.6
216.9
217.1
217.1
217.4
217.6
217.9
218.1

229
228.7
228.4

228
227.7
227.3
226.9
226.6
226.4
226.2
226.6
226.9
227.1
227.1

227
226.8
226.6
226.3
226.2
225.9
226.4
227.4
227.9
228.4
228.4
228.6
228.7

229
229.3
229.3
229.6
230.2
230.7
231.1
231.4
231.8
231.7
231.7
231.4
231.2
231.2
231.3
231.8
232.1
232.6

233
233.1
233.4
233.4
233.5
233.9
234.2
234.8
234.9
235.3
235.6
235.7
236.1
236.4
236.8

168.8
171.2
173.3
172
171.1
190.7
221.8
244.7
265.9
334.9
252.3
205.5
279.9
261.9
248.9
196.2
202.7
258
365.6
732.4
988.2
839.6
439.2
353.9
504.3
619.4
472.3
402.8
438.1
657.6
986.1
998.1
753.2
866.4
723.2
418.1
293.9
299
314.2
357.4
399.3
454.5
522.3
570.7
471.5
396.2
388.2
427.4
476.3
526.8
564
625.1
680.9
534.7
466.5
472.8
555.8
662.7
712.2
736.3

239



1426119
1427119
1428119
1429119
1430119
1431119
1432119
1433119
1434119
1435119
1436119
1437119
1438119
1439119
1440119
1441119
1442119
1443119
1444119
1445119
1446119
1447119
1448119
1449119
1450119
1451119
1452119
1453119
1454119
1455119
1456119
1457119
1458119
1459119
1460119
1461119
1462119
1463119
1464119
1465119
1466119
1467119
1468119
1469119
1470119
1471119
1472119
1473119
1474119
1475119
1476119
1477119
1478119
1479119
1480119
1481119
1482119
1483119
1484119
1485119

307.5
305.2
302.9
300.6
298.4
295.5
289.7
282.8
280.5
285
291.4
297.3
303.6
311
319.5
327.2
332.8
3359
336.2
333.7
330.3
327.6
3259
325.1
324.8
324.9
325.5
326.1
326.8
326.4
319.9
309.4
298.6
290.4
283.2
278.4
2744
270.8
267.5
264.2
261.1
257.9
255.1
252.3
250.6
250
250.7
251.7
253.6
259.7
275.8
293.3
302.4
307.3
310.6
3135
316.2
318.3
318.3
313.1

291.2
290.5
289.6
288.9
287.9
286.7
283.6
279.3
2717.1
278.8
281.8
285
288.5
292.6
297.2
302
305.7
308.4
309.8
309.7
309.1
308.4
308.4
308.7
309.2
309.8
310.8
311.7
312.6
313.1
310.2
304.4
297.4
291.8
287
283.3
279.9
276.4
273.2
270.2
267.1
264.1
261.3
258.7
256.7
255.7
255.5
255.6
256.2
258.7
266.3
276.3
282.5
286.7
290
293.2
295.8
298.5
299.6
298

267.9
268.7
269.5
270.1
270.9
271.4
271.9
272.1
272.2
272.5
272.8
273.3
273.6
274
274.3
274.5
274.7
275.1
275.4
275.9
276.5
2774
278.2
279.2
280.2
281.3
282.5
283.6
284.6
285.7
286.5
287.3
287.8
288.1
288.1
288.1
288.1
288.1
288.1
287.9
287.9
287.9
287.9
287.8
287.7
287.8
287.9
288
288
288.2
288.2
288.2
287.9
287.5
287.1
286.7
286.3
286
285.8
285.5

276.2
271.3
278.7
279.7
280.8
281.7
282.3
282.7
282.9
282.9
282.7
282.3
282.4
282.3
282.4
282.8
283.1
283.3
284
284.9
286.1
287.3
288.7
290.2
291.7
293.4
295
296.5
298.1
299.6
300.6
301.3
301.9
302
301.9
301.8
301.5
301.3
301.3
301.2
301.2
300.9
300.9
300.8
300.7
300.5
300.4
300.6
300.4
300.3
300.1
299.8
299.3
298.4
297.5
296.4
295.4
294.5
293.9
293.2

262.2
263.5
264.8
265.8
266.9
267.8
268.2
268.2
267.8
267.5
267.1
266.7
266.4
266.2
266.3
266.5
267
267.4
268.3
269.4
270.9
272.5
274.4
276.2
277.9
279.7
281.4
283
284.6
286.1
286.8
287
287.1
286.8
286.3
285.6
285.1
284.4
284
283.5
283.1
282.7
282.2
281.8
281.6
281.1
280.6
280.5
279.9
279.7
279.7
279.6
279.8
279.6
279.1
278.7
278.4
278.1
277.9
277.6

218.2
218.7
218.9
219.2
219.4
219.7
220
219.9
220.1
220
220
220.1
220.5
220.8
221.1
221.4
221.9
221.9
2222
2225
223
223.5
223.7
224.2
224.7
225.2
225.8
226.1
226.7
2274
227.8
228.2
228.5
228.6
228.5
228.5
228.4
228.3
228.3
228.2
228.2
228.1
228.1
228.1
228
228
228
228.3
228.4
228.5
229.3
230
230.8
231.6
232.4
233.3
234
235
235.6
236.2

237.2
237.5
238
238.2
238.6
238.9
239.1
239.1
239
238.8
238.6
238.7
238.8
239.1
239.5
239.9
240.3
240.7
241.2
242
242.8
243.4
2443
245.2
245.9
246.6
247.5
248.3
249.2
250.1
250.9
251.2
251.4
251.6
251.3
251.1
250.7
250.5
250.4
250.1
250
250
249.9
250
250
249.9
249.9
250.2
250.7
251.2
252.2
253.5
255.4
257
258.5
259.8
261.3
262.5
263.3
264

756.6
769.1
767.4
761.8
765
561.1
343.1
253.6
286.1
314.1
337.4
368.1
411.2
470.1
541.3
598.6
649
738.5
874
950.6
963.3
957.1
966.1
970.5
969.1
971.3
980.2
985.4
987.9
885.7
471.9
476.8
340.9
291.1
219.6
233.3
239.6
244.8
243.5
243.4
243.6
242
243.4
246.3
257.5
269.2
285.5
297.9
320.9
470.1
815
933.7
975.1
991.5
993.7
996
999.6
982.4
824.4
631.6

240



1486119
1487119
1488119
1489119
1490119
1491119
1492119
1493119
1494119
1495119
1496119
1497119
1498119
1499119
1500119
1501119
1502119
1503119
1504119
1505119
1506119
1507119
1508119
1509119
1510119
1511119
1512119
1513119
1514119
1515119
1516119
1517119
1518119
1519119
1520119
1521119
1522119
1523119
1524119
1525119
1526119
1527119
1528119
1529119
1530119
1531119
1532119
1533119
1534119
1535119
1536119
1537119
1538119
1539119
1540119
1541119
1542119
1543119
1544119
1545119

306.9
301
295.5
290.9
286.9
283.9
281.4
279.5
2779
276.8
276.1
275.3
274.2
272.8
271.6
270.6
269.6
268.6
268
267.7
267.4
267
266.8
267.2
269.1
268.9
265.2
258.9
252.9
247.8
244.4
241.5
238.8
236.1
233.6
231.1
228.9
226.7
224.6
2227
220.7
218.8
217.7
221
232.2
253.3
268.1
274.9
2774
277.7
277.6
277.5
2774
276.9
276.7
276.7
276.7
276.9
278
278.6

295.1
292
288.8
285.8
283.2
280.8
278.8
2717.2
275.7
274.8
273.9
273
272.3
270.9
269.7
269
268.1
267
266.4
265.9
265.4
265
264.4
264.6
265.4
265.2
263.2
259.3
255.5
252
249.5
247
244.8
242.4
240.1
237.9
235.8
233.9
231.8
229.9
228.1
226.2
224.9
2259
231.3
242
250.9
255.8
258.4
259.7
260.6
261.3
262
262.4
262.9
263.4
263.8
264.3
265.3
265.8

285.4
285.2
285
284.8
284.6
284.3
284.3
284
283.9
283.7
283.7
283.8
283.6
283.5
283.4
283.1
283
282.8
282.7
282.4
282.1
281.8
281.3
281.1
280.5
280.1
279.4
278.7
278
2717.2
276.6
275.7
274.9
274.1
273.3
272.6
271.8
271
270
269.3
268.5
267.8
267.1
266.3
265.6
265
264.2
263.4
262.6
261.7
261
260.4
259.6
259.1
258.4
257.9
257.7
257.4
257.1
256.9

292.7
292.2
291.7
291.3
290.6
290.2
289.9
289.5
289.3
289.2
288.8
288.9
288.7
288.5
288.5
288.2
288.2
288
287.7
287.5
287.3
287
286.6
286.4
285.9
285.5
285
284.3
283.6
282.8
282.3
281.4
280.7
280
279.1
278.3
277.8
276.7
276.2
275.3
274.5
273.8
273
272.1
271.3
270
268.9
267.5
266.2
264.9
263.7
262.5
261.6
260.6
259.7
259
258.6
258
257.7
257.5

277.3
277
276.7
276.1
275.6
275
274.6
274.3
273.9
273.5
273.4
273.2
273
272.8
272.5
272.4
272.3
272
271.8
271.5
271.2
270.9
270.5
270.1
269.6
269
268.4
268
267.4
266.7
265.9
265.1
264.3
263.5
262.9
262.1
261.3
260.6
259.8
259.2
258.6
257.9
257.3
256.5
255.8
255
254.3
253.5
252.7
251.9
251.2
250.5
249.9
249.4
249
248.7
248.4
248.4
248.2
248.3

237
237.1
237.8

238
238.3
238.5
238.6
238.7
238.9
239.2
239.2
239.5
239.8
239.8
239.9

240
240.2
240.4
240.3
240.5
240.6
240.7
240.9

241
241.1
241.1
241.3
241.4
241.4
241.2
241.2
240.8
240.6
240.4
240.1
239.9
239.6
239.4
239.2

239
238.9
238.6
238.4
238.2
238.1
238.6
238.9
239.2
239.5
239.8
239.9

240
240.2
240.2
240.3
240.4
240.2
240.4
240.2
240.2

264.5
264.9
265.1
265.2
265.2
265
265
265
264.9
264.9
264.8
264.8
264.8
264.7
264.7
264.8
264.6
264.5
264.4
264.5
264.2
264.3
264.2
264.3
264.2
264.2
264.1
264.2
263.9
263.5
263.1
262.7
262.2
261.7
261.2
260.8
260.5
260.1
259.7
259.4
259.2
258.8
258.5
258.3
258
258.3
258.9
259.4
259.9
260
259.9
259.9
259.9
259.7
259.5
259.2
258.9
258.7
258.3
257.8

536
462.8
4132

378
358.8
351.6
3513
3443
349.4
353.9
361.7
359.7
351.4
345.1
348.1
351.8
344.6
345.8
3513
358.1
360.5
359.3
363.6
390.6
394.8
352.6
403.2
315.4
288.3
224.7
237.4
243.3
244.8

244
241.8
238.3
236.7
234.9
234.1
236.2

238
240.8
251.9
317.4
560.9
762.1
793.5
788.2
750.2
731.9

720
719.4
697.9
670.7
640.7
619.1
603.1
611.7
617.5

589

241



1546119
1547119
1548119
1549119
1550119
1551119
1552119
1553119
1554119
1555119
1556119
1557119
1558119
1559119
1560119
1561119
1562119
1563119
1564119
1565119
1566119
1567119
1568119
1569119
1570119
1571119
1572119
1573119
1574119
1575119
1576119
1577119
1578119
1579119
1580119
1581119
1582119
1583119
1584119
1585119
1586119
1587119
1588119
1589119
1590119
1591119
1592119
1593119
1594119
1595119
1596119
1597119
1598119
1599119
1600119
1601119
1602119
1603119
1604119
1605119

2717
275.9
273.9
271.8
269.9
268.3
267.3
266.4
266
266
266.4
267.3
268.1
269.1
269.9
270.6
271.3
271.9
272.3
272.5
272.4
272.5
272.6
272.9
273.2
273.5
273.4
273.5
273.6
273.4
273.4
273.2
273.5
273.8
274.3
275.2
276.3
2779
279.3
280.5
281.3
281.6
281.8
281.9
281.8
281.6
281.2
280.9
280.7
280.6
280.6
280.4
280.5
280.6
280.5
280.4
280.4
280.4
280.5
280.5

265.9
265.1
264.2
263.1
262.2
261.3
260.5
259.9
259.6
259.5
259.7
260.2
260.7
261.2
261.8
262.2
262.7
263.1
263.6
263.7
263.7
263.9
264.1
264.2
264.5
264.8
264.8
264.9
265
265.1
265
264.9
265
265.3
265.8
266.2
266.8
267.7
268.7
269.5
269.9
270.4
270.7
271
271
271
271
270.9
270.9
270.9
271
271
271.1
271.1
271.3
271.2
271.3
271.4
271.5
271.5

256.8
256.6
256.5
256.5
256.4
256.3
256.2
256.1
256.2
256.1
256.1
256.3
256.2
256.1
256.2
256.4
256.1
256
256.1
256
255.9
255.9
255.9
255.7
255.6
255.4
255.3
255.1
255.1
254.9
254.8
254.7
254.7
254.6
254.4
254.6
254.4
254.3
254.3
254.3
254.3
254.3
254.3
254.3
254.3
254.4
254.5
254.6
254.7
254.8
254.9
254.9
255.1
255.2
255.4
255.5
255.7
255.8
255.9
256

257.3
257.3
257.2
257
257.2
257.2
257.2
257.3
257.4
257.5
257.6
257.9
258
258.1
258.4
258.6
258.8
258.9
259
259
259.2
259.3
259.3
259.3
259.2
259.2
259.2
259.2
259
259
259
259
258.8
258.7
258.7
258.9
258.7
258.7
258.7
258.7
258.8
258.9
258.9
259
259.1
259.3
259.4
259.5
259.7
259.9
260
260.2
260.5
260.7
260.9
261
261.3
261.5
261.8
262

248.4
248.5
248.5
248.6
248.7
248.9
248.7
248.8
249
249.1
249.1
249.3
249.3
249.5
249.6
249.8
249.8
249.9
249.9
250
250.1
250.1
250.1
249.9
249.9
249.9
249.7
249.6
249.5
249.5
249.5
249.3
249.3
249.1
249.1
249.2
249.1
249
249.1
249.1
249.2
249.4
249.5
249.6
249.8
249.9
250.1
250.1
250.3
250.5
250.7
250.7
251
251.1
251.4
251.5
251.7
251.7
252.1
252.2

240.1
240
239.9
239.7
239.5
239.3
238.9
238.9
238.5
238.3
2379
237.7
237.5
237.4
237.1
236.9
236.5
236.3
236.1
2359
235.8
235.5
235.1
235
234.7
234.4
234.2
234
233.7
233.6
233.3
233
232.9
232.6
2325
232.2
232.1
231.8
231.6
231.5
231.3
231.3
231
230.9
230.8
230.6
230.5
230.4
230.2
230.1
230.1
229.9
229.7
229.6
229.4
229.4
229.4
229.2
229.2
229

257.4
257
256.4
256
255.6
254.8
254.4
253.8
253.5
252.9
252.4
252
251.5
251.2
250.8
250.3
249.9
249.6
249.2
248.8
248.3
248
247.5
247.1
246.7
246.4
246
245.7
245.4
245.1
244.7
244.5
244
243.8
243.6
243.4
243.1
243
242.9
242.6
242.4
242.4
242.2
242.2
241.9
241.8
241.9
241.6
241.4
241.4
241.4
241.3
241.2
241.1
241.1
241.1
241
240.8
241
240.8

539.7
491.3
454.3
421.9
400.6
387.2
382.5
383.2
383.5
392.4
402.8
417.6
417.7
4279
431.8
436.2
439.8
441.3
442
435.7
433.5
431.8
435.8
436.9
441.3
438.4
439.1
439.1
439.7
436.6
432.2
431.7
434.5
4427
449.9
464.2
479.8
493.4
506.1
5135
514.4
518.1
513.4
512.4
506.1
496.3
489.6
489
484.3
483
481.3
479.7
482.6
477.4
477.8
476
478.4
476.6
475.8
475.7

242



1606119
1607119
1608119
1609119
1610119
1611119
1612119
1613119
1614119
1615119
1616119
1617119
1618119
1619119
1620119
1621119
1622119
1623119
1624119
1625119
1626119
1627119
1628119
1629119
1630119
1631119
1632119
1633119
1634119
1635119
1636119
1637119
1638119
1639119
1640119
1641119
1642119
1643119
1644119
1645119
1646119
1647119
1648119
1649119
1650119
1651119
1652119
1653119
1654119
1655119
1656119
1657119
1658119
1659119
1660119
1661119
1662119
1663119
1664119
1665119

280.4
280.6
280.6
280.6
280.7
280.9
280.8
280.9
280.9
280.9
280.9
280.9
280.9
280.7
280.9
280.8
280.6
280.5
281
281.4
282
282
281.9
282
282.3
282.7
283.1
283.4
283.4
283.7
283.6
283.8
284.1
284.5
285.1
285.7
286.5
287.3
288.1
288.8
289.4
290
290.6
291.5
292.1
292.7
293.3
293.5
293.3
292.7
292
291.2
290.4
289.7
288.8
288.4
287.9
287.4
287.2
287.1

271.6
271.8
271.9
271.8
271.7
272
272
272.2
272.2
272.3
272.3
272.3
272.3
272.2
272.3
272.3
272.3
272.2
272.5
272.8
273.1
273.1
273.1
273.2
273.4
273.6
273.9
274.1
274.4
274.4
274.5
274.6
274.8
275
275.3
275.8
276.2
276.9
277.4
277.8
278.2
278.7
279.2
279.9
280.4
280.9
281.5
281.9
282.1
282.1
282
281.8
281.6
281.5
281.1
281.1
280.8
280.6
280.6
280.5

256.3
256.2
256.5
256.5
256.7
257
257.1
257
257.3
257.4
257.5
257.7
257.6
257.8
257.9
257.9
258
258.1
258.2
258.3
258.4
258.4
258.5
258.6
258.7
258.8
258.8
258.9
259
259
259
259.3
259.2
259.3
259.3
259.4
259.7
259.6
259.9
260
260.1
260.3
260.5
260.6
260.8
261.1
261.4
261.5
261.7
262
262.2
262.6
262.9
263.3
263.6
263.8
264.2
264.4
264.7
265.1

262.2
262.4
262.6
262.8
263
263.1
263.3
263.4
263.7
263.7
263.8
264
264
264.3
264.4
264.5
264.6
264.7
264.7
264.9
264.8
265
265.1
265
265.2
265.2
265.2
265.4
265.5
265.5
265.6
265.6
265.8
265.8
265.8
265.8
266.1
266.1
266.1
266.4
266.5
266.7
266.9
267.1
267.3
267.5
267.8
268.1
268.3
268.9
269.1
269.5
270
270.5
270.8
271.3
271.6
272.1
272.5
272.8

252.5
252.5
252.7
252.8
252.9
253.1
253.2
253.4
253.5
253.6
253.6
253.7
253.8
253.8
253.9
253.9
254.2
254.1
254.2
254.1
254.2
254.2
254.4
254.3
254.5
254.5
254.5
254.5
254.6
254.7
254.8
254.8
254.9
255
255
255.1
255.2
255.4
255.5
255.7
255.8
256.1
256.4
256.6
256.9
257.1
257.4
257.8
258.4
258.8
259.2
259.7
260.3
260.7
261.1
261.5
261.9
262.4
262.7
262.9

228.9
229
228.9
228.7
228.7
228.5
228.5
228.5
228.4
228.4
228.1
228.2
228.2
228
228
228
227.9
228
227.8
227.8
227.8
227.8
227.9
227.8
227.8
227.7
227.7
227.8
227.7
227.9
227.9
227.8
227.9
227.8
228
227.9
228
228
228
228.2
228.3
228.4
228.4
228.5
228.5
228.7
228.7
228.8
229
229.1
229.2
229.3
229.4
229.6
229.6
229.8
229.8
229.9
230.1
230.1

240.7
240.7
240.6
240.7
240.5
240.6
240.7
240.5
240.6
240.5
240.7
240.5
240.7
240.5
240.5
240.6
240.7
240.6
240.7
240.8
240.8
240.9
240.9
241.1
241
241
241.1
241.3
241.3
241.4
241.6
241.6
241.7
241.7
241.9
242
242.1
242.3
242.4
242.5
242.6
242.7
242.8
242.9
243.1
243.3
243.4
243.7
243.9
243.9
244.1
244.3
244.5
244.5
244.7
244.8
245
245.1
245.3
245.4

476.2
476.7
472.4
478.3
475.8
479.7
479
479.3
478.3
471.7
472.6
475.7
471.4
478.5
471.5
470
468.5
471.9
481.6
485.7
486.8
483.3
485.2
489.8
491.6
497.7
500.5
501.2
498.4
499.7
500.1
502.3
508.4
513.1
522.3
530.1
540.1
549.9
559.2
568.4
574.3
584.4
591.4
608.5
617.8
632.9
661.9
690.3
710.7
714.8
721.7
726.2
728.4
728.3
723.7
716.7
722.1
725.4
733.7
736.4

243



1666119
1667119
1668119
1669119
1670119
1671119
1672119
1673119
1674119
1675119
1676119
1677119
1678119
1679119
1680119
1681119
1682119
1683119
1684119
1685119
1686119
1687119
1688119
1689119
1690119
1691119
1692119
1693119
1694119
1695119
1696119
1697119
1698119
1699119
1700119
1701119
1702119
1703119
1704119
1705119
1706119
1707119
1708119
1709119
1710119
1711119
1712119
1713119
1714119
1715119
1716119
1717119
1718119
1719119
1720119
1721119
1722119
1723119
1724119
1725119

286.8
286.6
286.5
286.2
286.2
286.1
286
285.8
285.7
285.5
285.4
285.3
285.5
285.6
285.5
285.4
284.9
284.1
283.2
282.5
281.5
280.3
278.8
277.1
275.1
272.9
270.5
268.2
265.7
263.6
261.5
259.4
257.2
255.1
253.2
251.6
249.9
248.4
246.9
245.6
2443
243.1
241.9
240.9
239.7
238.7
237.8
236.8
235.9
235.1
234.1
233.2
232.2
231.7
231.4
231.4
231.7
232.3
233.3
234.3

280.4
280.4
280.4
280.4
280.2
280.2
280.2
280.2
280
280
279.9
279.8
280
279.9
279.9
279.7
279.4
278.9
278.4
277.8
2717.1
276.2
275.2
273.9
272.4
270.9
269.2
267.3
265.5
263.7
262
260.4
258.6
256.8
255.2
253.7
252.3
250.9
249.6
248.3
247.1
246
244.9
243.8
242.8
241.8
240.9
240.1
239.1
238.2
237.4
236.5
235.6
235
234.4
234.2
234
234.3
234.7
235.2

265.3
265.6
265.8
265.9
266.1
266.2
266.4
266.5
266.5
266.8
266.9
266.8
267.1
266.9
266.9
267.1
267
267
267.1
267.1
266.9
266.9
266.9
266.8
266.6
266.4
266.3
266.1
265.9
265.6
265.4
265.3
265.2
265
264.7
264.5
264.3
264.1
263.8
263.6
263.2
262.9
262.8
262.3
262.1
261.7
261.3
261.1
260.6
260.1
259.7
259.2
258.8
258.2
257.6
256.9
256.5
255.9
255
254.4

273.1
273.3
273.6
273.7
273.8
273.9
274.1
274.3
274.3
274.3
274.3
274.2
274.4
274.1
274
274.1
273.9
273.8
273.6
273.6
273.4
273.1
273.1
2727
272.6
272.2
272.1
271.8
271.5
271.4
271.1
270.8
270.6
270.3
270
269.8
269.6
269.4
269
268.9
268.5
268.3
268
267.7
267.6
267
266.8
266.4
266.1
265.6
265.2
264.7
264.2
263.6
263
262.4
261.7
261.1
260.3
259.6

263.3
263.4
263.6
263.8
264
264.1
264.1
264.2
264.3
264.5
264.3
264.4
264.3
264.2
264
263.8
263.6
263.6
263.3
263.1
262.9
262.6
262.3
262
261.8
261.5
261.1
260.9
260.5
260.2
259.9
259.6
259.2
258.9
258.5
258.4
258.2
257.8
257.6
257.3
256.9
256.6
256.3
256.1
255.7
255.3
254.9
254.6
254.1
253.7
253.3
252.6
252.3
251.8
251.2
250.5
249.9
249.3
248.7
248

230.2
230.4
230.6
230.7
230.7
231
231.1
231.3
231.4
231.6
231.8
232
232.2
232.3
232.4
2325
232.8
232.8
233
233
233
233.1
233.3
233.4
233.3
233.3
233.2
233.3
233.2
233.1
233.2
233
233.1
232.9
232.8
232.7
232.7
232.7
232.7
232.6
232.4
232.4
232.4
232.3
232.3
232.3
232.2
232.2
232.2
232.1
232.2
232
232
232
231.9
232
231.8
231.9
232
231.9

245.7
245.8
246
246.3
246.5
246.7
247
247.2
247.4
247.8
248.1
248.2
248.7
248.7
249.1
249.3
249.4
249.7
249.8
249.9
250.1
250
250.2
250.1
250.3
250.2
250.2
250.3
250.2
249.9
249.8
249.7
249.7
249.6
249.6
249.4
249.4
249.2
249.3
249.3
249.2
249.2
249.1
249
249.1
249
249
249.1
249.1
249
249
248.9
249.1
249
248.9
248.9
248.9
249.1
248.9
249

742
743.5
741.3
731.1

738
746.7
749.9
754.9
747.8
731.8
714.1
686.9
656.2
638.9
613.6
589.2
555.8
529.5
504.3
478.9
454.8
425.6
403.7
382.2
361.3
346.3
333.6
324.7

314
314.1
308.4
302.9
301.8
300.2
299.2
298.4
300.3
301.1
299.3
297.4
301.4
299.9
300.3
297.3
299.2
299.3
299.1
299.8
303.7
302.8
297.9
299.5
297.8
301.6
308.3
315.6
317.9
326.3
330.6
343.7

244



1726119
1727119
1728119
1729119
1730119
1731119
1732119
1733119
1734119
1735119
1736119
1737119
1738119
1739119
1740119
1741119
1742119
1743119
1744119
1745119
1746119
1747119
1748119
1749119
1750119
1751119
1752119
1753119
1754119
1755119
1756119
1757119
1758119
1759119
1760119
1761119
1762119
1763119
1764119
1765119
1766119
1767119
1768119
1769119
1770119
1771119
1772119
1773119
1774119
1775119
1776119
1777119
1778119
1779119
1780119
1781119
1782119
1783119
1784119
1785119

2359
237.6
239.6
242.3
245
247.8
250.4
253
256
258.8
261.7
264.4
266.6
268.4
269.6
270.5
271.4
272.2
272.9
273.5
274.1
274.5
275.1
272.6
264.7
257.9
251.7
247.6
244.2
240.9
238
235
232.3
229.5
226.9
224.4
2222
219.9
217.6
215.7
213.9
212
210.5
208.8
207.4
206
204.2
201.3
198.9
197
195.7
194.7
193.9
193
191.7
189.1
187.1
185.8
184.8
184

235.8
236.8
238
239.3
241
242.8
244.6
246
247.9
249.7
251.6
253.1
254.9
256.2
257.2
258.2
259.1
259.7
260.5
261.1
261.8
262.4
262.9
262
257.7
253.5
249.8
247
244 .4
241.9
239.7
237.2
235
232.8
230.6
228.7
226.8
224.9
223
221.3
219.8
218.2
216.8
215.4
214
212.9
211.5
209.6
207.8
206.3
205.1
204.2
203.1
202.2
201.3
199.7
198
196.8
195.8
195

253.7
253.1
252.3
251.6
250.7
249.9
249.2
248.2
247.4
246.8
246
245.2
244.6
244
243.5
242.9
242.5
242.1
241.9
241.6
241.5
241.3
241.3
241.3
241.6
241.4
241.4
241.4
241.3
241.3
241.2
241.3
241.3
241.3
241.4
241.4
241.6
241.6
241.7
241.7
241.6
241.7
241.7
241.9
241.7
241.8
241.9
241.9
242
241.8
241.9
241.6
241.4
241.3
241.2
240.9
240.7
240.5
240.2
239.7

258.8
258
257.1
256.1
255.3
254
253.1
251.9
250.8
249.6
248.6
247.6
246.7
245.6
244.6
244
243.2
242.6
242.1
241.8
241.5
241.4
241.4
241.6
241.7
241.8
241.9
242
241.9
242.1
242.1
242.3
242.6
242.6
242.9
243.1
243.3
243.6
243.8
244.2
244.5
244.6
244.8
245
245.2
245.4
245.6
245.9
246.3
246.5
246.4
246.7
246.7
246.7
246.8
246.8
246.9
246.8
246.7
246.6

247.3
246.5
245.9
245.2
244.3
243.5
242.7
241.8
241
240.2
239.4
238.6
2379
237.3
236.6
236.1
235.8
235.5
235.4
235.3
235.2
235.3
235.6
235.7
236.2
236.4
236.6
236.5
236.5
236.6
236.8
236.9
237.1
237.1
237.2
237.4
237.6
237.7
2379
238.1
238.1
238.4
238.6
238.7
238.7
238.7
238.8
239
239.2
239.2
239.2
239
239
238.9
238.7
238.8
238.4
238.1
2379
237.6

232
232.1
232.1
232.3
232.3
232.5
232.6
232.5
232.8
232.9
232.9

233

233
233.2
233.2
233.2
233.1
233.2
233.2
233.3
233.1

233
233.1

233
232.9
232.8
232.3

232
231.6
231.3
230.9
230.4
230.1
229.8
229.2
228.9
228.5
228.2
227.8
227.5

227
226.7
226.4

226
225.7
225.2
224.9
224.6
224.3

224
223.7
223.3
223.1
222.8
222.5
222.2
221.8
221.7
221.4

221

249.1
249.1
249.2
249.2
249.3
249.5
249.7
249.8
249.8
249.8
250
249.9
250.1
250
249.9
249.9
249.8
249.5
249.3
249.3
249.1
248.7
248.5
248.2
247.9
247.3
246.8
246.2
245.6
245
244.4
243.7
243.2
242.7
242.1
241.6
241
240.6
240.1
239.5
239.1
238.7
238.2
237.8
237.4
237
236.6
236.2
235.9
235.6
235.2
234.9
234.4
234.1
233.7
233.4
233.2
232.8
232.5
232.3

353
359.4
3717.7
389.9
401.6
4159
431.2
441.8
460.8
473.4
487.3
500.7
503.8
506.2
503.3
502.7
497.2
496.1
498.4
496.3
494.6
4943
486.3
495.3
342.4
301.3
234.1
239.7
248.9
249.6
250.5
246.3
244.9
243.8
239.1
234.6
230.8
226.5
225.3
220.6
214.9
208.5
198.5
191.1
183.7
2125
282.3
258.2
243.4
188.1
188.4
182.2
181.1
220.5
295.5
268.7
245.9
184.8
2227

299

245



1786119
1787119
1788119
1789119
1790119
1791119
1792119
1793119
1794119
1795119
1796119
1797119
1798119
1799119
1800119
1801119
1802119
1803119

181.9
180.2
179.1
178.3
178.1
177.8
177.8
177.8
178
178.8
179.4
180
180.5
180.9
181.3
181.7
181.9
181.9

193.7
192.2
191.1
190.4
189.9
189.3
188.9
188.7
188.5
188.6
188.7
189
189.2
189.2
189.3
189.3
189.4
189.3

239.4
239
238.5
238
237.4
236.9
236.3
235.8
235.1
234.6
234
233.3
232.8
232.3
231.7
231.1
230.6
230

246.3
246.2
245.8
245.5
244.9
244.7
244.5
244.1
243.8
243.4
242.8
242.5
242.1
241.7
241.2
240.8
240.2
239.9

237.1
236.8
236.3
235.9
235.3
234.7
234.3
233.7
233.3
232.9
232.2
231.7
231.3
230.8
230.4
229.9
229.5
229

220.8
220.6
220.2
220
219.7
2194
219.1
218.8
2184
218
217.6
217.3
216.9
216.8
216.4
216.1
215.8
215.6

232
231.7
231.4
231.1
230.7
230.5
229.9
229.8
229.5
229.1
228.9
228.6
228.3
227.9
227.6
227.3

227
226.9

261.3
242.6
163.8
152.7
139.9
126
110.4
93
95.2
102.8
98.1
97.4
96.7
96.9
96.6
96.1
114
122
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