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ONSOZ

Ulkemizde yeni sayilabilecek VRF sistemler hakkinda piyasada biiyiik bir bilgi eksikligi
bulunmaktadir. Ge¢gmiste, 1s1 pompasi sistemlerin cihaz se¢imlerinin yanlis yapilmasindan ve
kapasite diisiimlerinin hesaba katilmamasindan kaynaklanan; 1s1 pompasi ile 1sitmada sikinti
yasanacagina dair yanlis yargilar olusmustur. Bu sebeple tezimde gerek proje miiellifleri,
gerekse uygulamacilar icin VRF sistemlerin secimlerini ve saha kosullarinda ki
performanslarinmi 6l¢iimler ve hesaplamalar ile géstermeye calistim.

Bu calismamda bilgi ve tecriibesiyle bana her konuda yardimci olan Sayin Yard. Dog. Dr.
Derya Burcu TUMER OZKAN-‘a; tiim egitim hayatim boyunca bana maddi ve manevi
desteklerinden dolay1 AILEME; bana VRF konusunda tiim deneyimlerini aktaran ve
olciimlerde yardimci olan Yiik. Mak. Miih. Saymn Alpay ALICIK’e; degerli KlimaPLUS
calisanlarina ve cok sevgili Sayin Merve AYAN’a; sonsuz tesekkiirlerimi sunarim.

Burak KOC
Agustos 2009



ISI GERI KAZANIMLI DEGISKEN SOGUTUCU AKISKAN DEBILI
SISTEMLERDE iKLIMLENDIRME VE SICAK SU URETIMININ TEKNiK VE
EKONOMIK ANALIZi

Burak KOC

OZET

Bu tezin temel ¢ikis noktast, literatiirde bir¢cok kaynakta ve piyasada siklikla bahsedilen, VRF
sistemlerin kismi yiiklerde ve gecis mevsimlerinde ki yiiksek verim oranlarinin, [stanbul i¢in
gecerli olup olmadiginin arastirilmasi ve sistemin igsletme maliyetlerini gormektir.

Calismamda; iilkemizde ve diinyada uygulama ornekleri gittikce artan “Degisken Sogutucu
Akiskan Debili” (VRF) klima sistemlerinin 6zellikleri, bilesenleri detayli olarak anlatilmistir.
Istanbul Atasehir’de VRF sistemle iklimlendirilen bir ofis icin 2008 yili boyunca VRF
sistemin cektigi elektrik giicleri Olciilmiis ve bilgisayar programlari yardimiyla sistem
kapasitesi ve anlik COP degerleri elde edilmeye ¢aligilmstir.

Is1 geri kazanimli VRF sistemlerinde ki 1s1 geri kazanimin nasil gerceklestigi anlatilmig, VRF
sistemlerde cok yeni bir uygulama olan iklimlendirme ile birlikte sicak su {iretiminin
detaylarina girilmistir.

VRF sistemlerde kismi yiiklerdeki sistem verimi, nominal kapasitelerde ki sistem
verimlerinde cok farkli olabilmektedir. Dolayisi ile yatirnmcer ve projeciler isletme maliyetleri
hesabini nominal verimler {iizerinde yaptiklarinda ciddi yanilma paylarn s6z konusu
olmaktadir. Bu sebeple tezde isletme maliyetlerinin yaklasik olarak hesaplanmasi i¢in farkl
hesap metotlarindan bahsedilmistir.

Ulkemizde ki mazisi, diger iklimlendirme sistemleriyle karsilastirildiginda oldukga kisa olan
VREF sistemler son yillarda giderek artan uygulama sayilar ile konvansiyonel sistemlerin
yerlerini almaya baslamiglardir. Hastane, otel, rezidans, ofis vs. gibi iklimlendirmenin ¢ok
onem kazandig1 yapilarda kullanilmaya baslanmistir. Bu sebeple uygulamalarda hesaplarin
titizlikle yapilmasi gerekmekte, 6zellikle hava kaynakli VRF uygulamalarinda dis sicaklik,
bakir boru ve defrosttan kaynakli kayiplar muhakkak goz oniinde bulundurulmalidir. Tezde
bunlarda ilgili olarak aciklamalar yapilmistir.

Sonug¢ kisminda sistemin avantaj ve dezavantajlarina deginilmis, olgiilen degerler ile ESEER
metoduna gore hesaplanan tahmini isletme degerleri arasinda ki yanilma paylar irdelenmistir.
Ayrica Istanbul Atasehir’deki ofis uygulamasi icin Ist Pompas1 VRF ile Is1 Geri Kazaniml
VRF uygulamalar: arasinda ki verim farki gosterilmistir.

Anahtar Kelimeler: Isitma, Sogutma, VRF, Is1 geri kazanim, ESEER
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TECHNICAL AND ECONOMICAL ANALYSIS OF AIR CONDITIONING AND HOT
WATER GAINING WITH HEAT RECOVERY VARIABLE REFRIGERANT FLOW
SYSTEMS

Burak KOC

ABSTRACT

The purpose of this thesis is to study, the partial load and season transition efficiencies of
variable refrigerant flow (VRF) system, If the system has low operation costs as its
mentioned or not for Istanbul conditions.

In the study, properties and components of variable refrigerant flow (VRF) air condition
systems, that have an exponential application cases in our country an in the world, have
discussed. For an office, that is being climated by VRF system in Istanbul Atasehir,
measured the electricity consumptions and COP rates, during the year 2008.

And also how the heat recovery has working in VRF systems is explained. As a new
application, production of hot water by climating at VRF systems, is handled.

The system efficiency in partial loads can be so different from nominal capacity system
efficiency. Consequently, when the operation costs are calculated with nominal efficiency
datas, investors and project engineers can make big calculation mistakes. Because of this
reason, to have roughly operation costs, different calculating methods are mentioned in this
thesis.

VREF systems, that have a shorter history from other air condition systems in our country,
started taking place of conventional systems by their increasing application number by recent
years. These systems are being used in hospitals, hotels, residences, offices, etc, where the
climating has became important. Therefore calculations have to be accurately made,
especially in air source VRF applications; outside temprature, copper pipe and losts from
defrost should be considered.

In the conclusion, advantages and disadvantages of the system are handled and the
differences of rates between the measured datas and roughly operation costs that is measured
by ESEER method, are discussed. For the application of the office in Istanbul Atasehir;
efficiency difference between heat pump VRF and heat recovery VRF is mentioned.

Key Words: Heating, Cooling, VRF, Heat Recovery, ESEER
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1. GIRiS

1.1 Literatiir Arastirmasi

Literatiir arastirmas1 yapildiginda iklimlendirme ve 1s1 pompalart hakkinda bir¢ok tez ve
makale incelenmistir. Ancak arastirmalar daha ¢ok degisken sogutucu akiskan debili sistemler
(VRF) iizerine yogunlastirllmistir. Bu boliimde, daha ©Once yapilan deneysel ve teorik

caligmalarla ilgili bilgiler verilmistir.

Sar1 (1998), Klima sistemleri hakkinda bilgiler verilmis; VRF sistemlerin ¢esitleri, 6zellikleri
ve projelendirme detaylarina deginilmistir.  Klima sistemlerinin karsilastirilmasinda
kullanilan kriterler incelenmis ve bu kriterlere gore klima sistemleri arasinda karsilastirmalar
yapilmistir. Karsilastirma kriterleri olarak; tesis maliyeti, isletme maliyeti, tamir bakim ve
isletme kolayligi, iinite isletme giderlerinin kolay 6l¢iimlenmesi, mimari etkiler, ariza halinde
yedekleme olanagi, giivenilirlik, sistem Omrii, cevresel etkiler ve sistem performansi
alinmistir. Sonuglar ayrintili tablolar halinde verilmis, VRF sistemlerin ilk yatirim
maliyetlerinin yiikksek olmasina karsin, isletme verimlerinin yiiksekligi ve otomasyon

sistemleri ile diger sistemlere gore tercih edilebilir oldugu ortaya konmustur.

Develi (1999), iklimlendirme sistemleri ile ilgili bilgiler vermis, c¢esitleri, ozellikleri, kanal
dizayni, kontrol sistemleri ile ilgili detay konulara deginmistir. Ayrica VRF sistemlerin
caligsma prensipleri ve Ozelliklerini incelemis, nominal yiikler tizerinden, kanall1 sistemler ile
VRF sistemlerin isletme giderlerini karsilastirmis, ilk yatirim ve amortisman hesaplarini
yapmustir. Bu tezde VRF sistem, o giinkii sartlara gore amortisman hesab1 sonucunda kanalli

tiim havali sisteme gore daha pahali bir sistem olarak verilmistir.

Siyahhan (1999), calismada Metrocity Alisveris Merkezi ve buna bagl alanlar icin tesis
edilmesi ongoriilen klima ve havalandirma sistemleri hakkinda bilgiler verilmistir. Sistemlerin
tasarim esaslari, ve sistemler arasinda yapilacak karsilastirmada kullanilacak kriterler
belirlenmis, bu kriterlere gore sistemler teknik 6zellikleri ve ilk yatirim maliyetleri agisindan
incelenmistir. Herbir kritere agirlik puani verilmis, bes farkli sistem kombinasyonu arasinda

yapilan karsilastirma sonucunda iki borulu fancoil, panel radyatér ve primer hava santrali



kombine sistemi en yliksek puani almig, bunu da VRF sistem ile primer hava santrali kombine

sistemi takip etmistir.

Abbasoglu (1999), klima sistemleri ile ilgili bir pazar arastirmast yapmistir. Klima
sistemlerinin tiplerine deginmis (tim havali, sulu, VRF, Split vs.) ve degisik tipte ki
iklimlendirme sistemlerinin pazardaki paylarini arastirmistir. Ayni tipteki yerli ve yabanci
marka {iriinlerin teknik ve ekonomik olarak bir aragtirmasimi yapmustir. Paket tipi klima
cihazlarinda yerli iiretimin paymin ¢ok az olmasinin nedeni olarak, bu tip cihazlarin ileri
teknoloji gereksinimleri oldugu, kaliteli ARGE’ye ihtiya¢ duydugu, pazarlarinin riskli

olusunu gostermektedir.

Gilingoren (1999), bu tezde 1s1 geri kazamim sistemlerinin ¢esitlerine ve ekipmanlarina
deginilmistir. Sistem tasarimu ile ilgili bilgiler verilmis, teorik ve pratik hesaplamalar 6rnek
bir uygulama ve deneysel calisma esliginde verilmistir. Sonug¢ olarak sistem dizaynina etki
eden parametreler agiklanmis ve 1s1 geri kazamim sistemlerinde ki otomasyonun Onemi
vurgulanmistir.  Is1 geri kazanimin enerji kaynaklar1 kisitli olan iilkemiz i¢in bir zorunluluk

oldugu belirtilmistir.

Oziibek (2000), otomatik kontrol sistemlerinin enerji tasarrufu ve zaman kaybinin 6nlenmesi
acilarindan 6nemi vurgulanmistir. Klima sistem kontrollerinde ki elektronik kartlarin
otomasyon prensipleri incelenmis, kontrol ve otomasyon ekipmanlari ve ¢esitleri anlatilmigtir.
Antalya’da bulunan “Talya Otel” icin hazirlanmis otomasyon detaylar1 paylasilmis, bu otelde
yapilan otomasyon iyilestirmelerinden sonra isletme giderlerinde saglanan tasarruf ile

iyilestirmenin ilk yatirim maliyetinin 1,5 yilda amorti edildigi belirtilmistir.

Ergin (2000), tiim havali, sulu ve VRF klima sistemlerinin kullanim alanlari, avantaj ve
dezavantajlart incelenmis, sematik anlatimlarla klima sistemlerinin cesitleri arasinda ki
farklar anlatilmistir. Bir is merkezi mimarisi {izerine E20-II (Carrier) programi ile 1s1 kayip,
kazan¢ hesaplamalar1 yapilmistir. Yapilan hesaplamalar ve se¢cimlere gore kanalli tiim havali
sistem ile fancoil sistemlerinin mukayesesi yapilmistir ve iki sistemin fizibilitesinin mimari ve

binanin kullanim amaci degisebilecegi vurgulanmustir.



Karagdzyan (2002), kanalli tip split klima cihazlar ile ¢ok iiniteli VRF iklimlendirme
sistemlerinin Ozellikleri anlatilmig, maliyetleri acisindan genel bir karsilastirma yapilmis ve
uygulama projeleri {izerinden elde edilen sonuglar verilmistir. Uygulama projeleri iizerinden
elde edilen sonuglarin maliyet analizleri yapilarak hem 1s1l konfor hem de maliyet agilarinda
optimum sistemin se¢ilmesi icin temel bilgiler verilmistir. VRF sistemlerin projelendirilmesi
anlatilmistir. VRF sistemlerin ilk yatirim maliyetlerinin kanalli split klima cihazlarina kiyasla

daha az oldugu hesaplanmistir.

Boyal1 (2004), bu tezde iklimlendirmede enerji ekonomisi saglanmasi adina kontrol sistemi
senaryolari gelistirilmistir. PI ve PID kontrol sistemleri ile geri doniis havasi orami kontroliine
dair senaryolar verilmis, DX bataryal1 sistemlerin enerji sarfiyatinin baghi oldugu
parametreler ve otomasyonlarina ait detaylar incelenmistir. Kontrol sistemlerinin yardimci
elemanlarinin (klape, vana, sensor vs.) dogru sekilde secilip, boyutlandirilmasinin ve

sistemde dogru yere konulmasinin 6nemi vurgulanmustir.

Yiiksek (2005), calismada cati tipi paket klimalar ile split klimalarin bir karsilastirilmasi
yapilmistir. Bir 0rnek otel mimarisi iizerinde Carrier programu ile 1s1 kazanci hesaplanmais,
buna gore secilen cihazlarin ekserji analizleri yapilmistir. Split klimalarin, cati tipi paket
klimalara gore tersinmezliklerinin daha yiiksek oldugu hesaplanmistir. Ancak otellerde
kullanim1 agisindan, c¢ati tipi klimalarda her oda icin kapasite kontroliiniin zor olacagi

belirtilmistir.

Zhou, Wu (2006), calismada VRF, VAV ve fancoil sistemlerine dair bilgiler verilmis,
sistemlerin degisik hava kosullar1 i¢in sogutma performanslar1 ve isletme giderleri bilgisayar
simulasyonu ile karsilastirilmistir. VRF sistemlerin isletme giderlerinin, VAV sistemlere gore

%?22,2 ve fancoil sistemlerine gore % 11,7 daha diisiik oldugu belirtilmistir.
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Sekil 1.1 Zhou ve Wu’nun calismasinda isletme giderlerinin karsilastirilmasi (Zhou ve Wu,
2006)

Dursun (2006), yapilan calismada 1s1 pompalari, 1s1 kaynaklari, 1s1 pompalarinda kullanilan
akiskanlar ile ilgili simflandirmalar ve agiklamalar yapilmistir. Soguk iklim bolgelerinde 1s1
pompalarinin  1sitma performanslar1 incelenmistir. Diigsiik hava sicakliklarinda 1s1
pompalarinin performanslarin1 arttirmak icin ne tip teknolojilerden yararlanildigindan
bahsedilmistir. Tirkiye’nin en soguk illerinden biri olan Erzurum’da iklim ve cografi
ozellikler incelenmis, hangi tip 1s1 pompasimin kullaniminin daha uygun olacagina dair
arastirmalar yapilmistir. Soguk iklimler de kullanilacak 1s1 pompalarinin da; ilave 1siticilar
kullanilmasi, asir1 sogutma yapilmasi, diisiik hava sicaklifina uygun yag kullanilmasi,
kompresor 6n 1sitma sisteminin gelistirilmesi, yiiksek verimli kompresorler kullanilmasi,
degisken kademeli kompresorlerin kullanilmasi, i¢ ve dis {initelerin esanjorlerinin
biiyiitiilmesi, defrost siirelerini kisaltacak sistemlerin gelistirilmesi, yeni sogutucu akiskan

karigimlarinin denenmesi, CO; 1s1 pompalarinin kullanimlar1 onerilmistir.

Yalcimn (2008), tezde iklimlendirme sistemlerinin ilk yatirim ve isletme maliyetlerine yonelik
karsilagtirmalar yapilmistir. Karsilastirmalarda ekonomik analiz yontemlerinden “net bugiinkii
deger” yontemi kullanilmistir. Klima sistemlerinin karsilastirmalar1 tablolar halinde

verilmistir, sistemlerin avantaj ve dezavantajlari sunulmustur.

Li, Wu, Shiochi (2009), calismada Cin’deki binalarda, binanin elektrik enerjisi sarfiyatinin
9%35’inin iklimlendirme i¢in kullanildig1 belirtilmistir. Su kaynakli bir VRF sistemin teknik

analizleri yapilmis, su kaynakli VRF sistemlerde kullanilmasi gereken ilave sogutma kulesi ve



kazan gibi ekipmanlarin kapasite se¢imlerine dair hesaplamalar verilmistir. Su kaynagindan
VREF sistem dis initesine giden suyun sicaklifinda ki degisimler ile sistemin sogutma
performansinda ki degisimler grafikler ile gosterilmistir. Su kaynakli VRF sistemlerinde ayni
151 yiiklerinde, hava kaynakli VRF sistemlere gore daha diisiik toplam sogutma kapasitesi ile
¢cOziim yapilabilecegi belirtilmistir. Bunun nedeni olarak da su kaynaginin daha kararli olmasi
sebebiyle kapasite diisim faktorlerinin, hava kaynakli sistemlerde ki kapasite diisiim

faktorlerinden az olmasi belirtilmistir.

Aynur, Hwang (2009), Amerika’da yapilan calisjmada VAV sistemler ile VRF sistemlerin
aynt kosullar icin calisma performanslarina dair bir simiilasyon yapilmistir. Sistemlerin
ekipmanlar1 6rnek bir mimari iizerinden yapilan hesaplamalar ile secilmis, iki sisteminde
kullanilan bilgisayar simiilasyonu ile aylara gore elektrik tiiketimler belirlenmistir. VRF

sistemin VAV sisteme gore isletme maliyetleri daha diisiik bir sistem oldugu vurgulanmustir.
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Sekil 1.2 Su kaynakli VREF sistemde kaynak suyu giris sicakliginin sogutma performansina

etkisi (Li vd, 2009)
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Sekil 1.3 VAV sistem elektrik tiiketimleri (Aynur ve Hwang, 2009)
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Sekil 1.4 VREF sistem elektrik tiiketimleri (Aynur ve Hwang, 2009)
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1.2 Yapilarda iklimlendirme Sistemlerinin Secimleri

Yapilarda iklimlendirme sistemleri tasarimlarinda isitma, sogutma, havalandirma vs. gibi
konularda bircok sistem alternatifi bulunmaktadir. Giiniimiizde iklimlendirme denildiginde
sadece ortamu sartlandirmak degil, konforlu bir sekilde yasanabilecek bir ortam olusturmak
anlasilmalidir. Ortam sicakligi, nemi, yeterli taze havasindan farkli olarak ortamda ki havanin
kalitesi de ©on plana ¢ikmakta, ileri filtreleme teknolojileri ile ortamda ki partikiiller
ayristirlmakta ve insan sagligr acgisindan daha yasanabilir bir ortam yaratilabilmektedir.
Ayrica gelismis otomasyon sistemleri ile kullanicilarin daha kolay isletme olanag:
saglanabildigi gibi, enerji tiiketimi konusunda da ciddi gelismeler olmaktadir. Kullanicilar ve
isletme sahipleri de iklimlendirme sistemi secerken, bu kriterleri goz Oniine almaya

baslamiglardir.

Alternatif uygulamalar ¢ok cesitli olsa da ¢erceveyi daraltmak i¢in tasarimlarda iki temel
yontemden yararlanilmaktadir. Yontemlerden birinde “kontrol”, digerinde ise “sistem” esas

alinir. (Sunacg,2004)

1.2.1 Kontrol esash tasarim

Bu tasarimda amac¢ (iklimlendirmede konfor) saptanarak; binanin degiskenlik gosteren
parametreleri belirlenir, bunlarin belirli sinirlar dahilinde kalmasi i¢in kurulacak sistem
arastirihir. Secilen sisteme gore parametreleri sinirlar dahilinde tutacak cihazlarin sec¢imleri

yapilir.

1.2.2 Sistem esash tasarim

Bu yontemde Oncelikle sisteme karar verilmistir; tasarimci daha Once uyguladigr ve
sonuglarini gordiigii, hakkinda bilgi sahibi oldugu bir sistemin cihazlarim1 secerek, binada
uygular. Sistem belli oldugu icin sistemin sunabildikleri ile konfor sartlar1 kesistirilmeye
calisilir. Boyle bir tasarim, her uygulamada kullaniciyr konfor standartlar1 ile ayni oranda
kesistiremez, ciinkii ihtiyaglara gore bir se¢cim yapilmamuis, belirli bir sistemin verebildigi

kadariyla yetinilmistir.



1.3 Yapilarda Uygulanan iklimlendirme Sistemleri

Iklimlendirme icin giiniimiizde pek cok sistem alternatifi bulunmaktadir. Her sistemin
digerlerine gore avantaj ve dezavantajlari bulunmaktadir. Her sistemin optimum performans
saglayabilecegi sartlar farkli olup, bizim dizayn sartlarimiza en uygun sistemi se¢cmek
giiniimiizde enerji ekonomisi ve cevre bilinci agisindan bir zorunluluktur. Bunu yapabilmek

icin de iklimlendirmede kullanilan tiim sistemler ve 6zellikleri bilinmelidir.

Iklimlendirme icin kullanilan sistemleri 1sitma, sogutma ve komple sistem ¢oziimleri olarak

ele alabiliriz. (Yal¢in,2008)

Isitma yapabilecegimiz bazi sistemler;

a) Radyator, yerden 1sitma vs. (kazan destegi)

b) Fancoil (kazan destegi)

c) Split sistem (1s1 pompasi)

d) WSHP sistemi (kazan destegi ve 1s1 pompast)

e) VREF sistemi (151 pompasi)

f) Klima santrali sabit debili sistem (kazan destegi)

g) VAV sistemi (kazan destegi)

Sogutma yapabilecegimiz bazi sistemler;

a) Fancoil (chiller destegi)

b) Split sistem (151 pompasi)

c) WSHP sistemi ile sogutma (sogutma kulesi destegi ve 1s1 pompast)
d) VREF sistemi ile sogutma (1s1 pompast)

e) Klima santrali sabit debili sistem (chiller destegi)

f) VAV sistemi ile sogutma (chiller destegi)

Komple ¢6ziim saglayan (1sitma,sogutma) bazi sistemler ve kombinasyonlar;

a) Split sistem ve radyator kullanimi

b) VREF sistem kullanimi



¢) Fancoil (chiller ve kazan) sistem kullanimi

d) Klima santrali sabit debili sistem (chiller ve kazan destegi)
e) VAV sistem

f) WSHP sistem kullanimi

Son yillarda, 6zellikle de VRF ile birlikte artan 1s1 pompast ile iklimlendirme ve sicak su
tiretimi uygulamalari, piyasada konvansiyonel sistemlerin yerlerini almaya baslamistir.
Giiniimiizde artan dogalgaz fiyatlar1 ve azalan fosil yakit rezervleri insanoglunu daha verimli
ve daha cevreci yakitlar ve sistemler kullanmaya yonlendirmistir. Kullanma sicak suyu

tiretimi 1s1tma i¢in kullanilan toplam enerjinin %?20 ile %?25 ini olusturmaktadir.

Sicak su iiretim i¢in biiyiik bir oranda kazan-boyler sistemlerinden yararlanilir. Bu sekilde
konvansiyonel sicak su iiretimi verim acisindan bakildiginda iyi bir sistem olmaktan ¢ikar.
Ciinkii bir kazan-boyler sisteminde en iyi ihtimalle verim 0.96 (%96) mertebelerinde
olacaktir. Halbuki 1s1 pompasi sistemlerde son yillarda ki gelismeler ile nominal yiiklerde
verim degerleri 3,5-4 COP’lere ulasmistir. Hem iklimlendirme, hem de kullanim sicak
suyunun birlikte iiretilebildigi 1s1 pompasi sistemleri isletme maliyetleri agisindan fizibil hale

gelmeye baslamistir.

Konvansiyonel sistemlerin 6zelliklerinin piyasada iyi bilinmesine ragmen, yeni uygulamalar
ozellikle de 1s1 pompasi ile 1sitma ve sogutma alaninda ciddi bir bilgi eksikligi bulunmaktadir.
Bu sebeple tez calismasinda 1s1 pompast VRF ve 1s1 geri kazamimli VRF sistemlerin
ozelliklerine deginilmis, avantaj ve dezavantajlar ele alinmistir. Ayrica Atasehir’de bulunan,
iklimlendirilmesi VRF sistem ile gerceklestirilen bir binada VRF sisteme ait elektrik
tiketimleri 2008 yili boyunca oOl¢iilmiistiir. Ayrica bilgisayar programlart yardimi ile i¢
tinitelerin anlik 1s1l kapasiteleri 6l¢iilmiis ve bu bilgilerden faydalanarak anlik ve yillik COP
degeri hesaplanmistir. Daha sonra yillik isletme maliyetlerini tahmin etmeye yonelik ESEER
bazl1 bir hesap metodu gelistirilmis, binada ki VRF sistemin bu metotla hesaplanan yillik
COP ile olgiimlenen COP Karsilagtirilmistir. Iki COP degeri arasinda ki sapmalar ve nedenleri

irdelenmistir.
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Cizelge 1.1 Olgiim yapilan binanin mahallerinin ve kullanilan VRF cihazlarmin listesi

MAHAL ALANI

MAHAL NO MAHAL ADI (m2) ic Unite tipi ic Unite Secimi
1. NORMAL KAT _
101 OFis 70 Kanalh Tip (Orta Statik Basing) PEFY P100 VMM
102 MUDUR ODASI 27 Kanalli Tip (Orta Statik Basing) PEFY P32 VMM
103 EGITIM SALONU 65 Kasetli Tip (4 Yone Uflemeli) PLFY P63 VBM
104 GIRIiS HOLU 12 Kasetli Tip (1 Yone Uflemeli) PMFY P20 VBM
105 OFIs 108 Kanalh Tip (Orta Statik Basing) PEFY P80 VMM
106 DEPO 20
2. NORMAL KAT _
201 OFis 55 Kanalh Tip (Orta Statik Basing) PEFY P80 VMM
202 MUDUR ODASI 40 Kasetli Tip (1 Yone Uflemeli) PMFY P25 VBM
203 OFIs 17 Kanalh Tip (Orta Statik Basing) PEFY P20 VMM
204 'gODingTI 21 Kanalh Tip (Orta Statik Basing) PEFY P40 VMM
205 GIRIiS HOLU 40 Kasetli Tip (4 Yone Uflemeli) PLFY P50 VBM
206 SERVER ODASI - Duvar Tipi PKFY P63 VFM
207 OFis 50 Kanalh Tip (Orta Statik Basing) PEFY P80 VMM
208 OFis 47 Kanalh Tip (Orta Statik Basing) PEFY P80 VMM
209 OFis 14 Doseme Tipi (Kasetli) PFFY P25 VKM
TOPLAMLAR : 586
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2. DEGISKEN SOGUTUCU AKISKAN DEBILi (VRF) KLiMA SiSTEMLERIi

2.1 VRF Klima Sistemlerinin Tarihcesi

1973 yilinda baglayan diinya petrol krizinden sonra, Japon hiikiimeti 1979 yilinda enerji
koruma yasasim1 cikartmistir. Yeni yasalara uygun bir klimatizasyon sistemi {izerinde
caligmalara baglanmis ve ii¢ yil sonra da giiniimiizde VRF (Variable Refrigerant Flow) veya
VRV (Variable Refrigerant Volume) olarak da isimlendirilen Degisken Sogutucu Akiskan
Debili sistemler gelistirilmistir.(Sityahhan,1999)

Degisken Sogutucu Akiskan Debili (DSAD) sistemlerin gelistirilme anlayis1 sadece enerji
tasarrufu saglamakla sinirli kalmamas, istenilen i¢ ortam kosullarini en ideal sekilde saglamak
kadar, kolay montaj, bakim ve servis olanaklarim1 da olusturarak, sistemde hacimsel tasarrufu

da saglamak olmustur. (Sar1,1998)

Avrupa da ise ilk VRF uygulamasi 1987 yilinda yapilmustir. Ilk VRF sistemlerde sabit
frekanshi kompresorler kullaniliyorken, 1990 yilinda daha yiiksek COP degerlerine ulasabilen
inverter kompresorlii VRF sistemler kullanilmaya baslanmistir. Bugiin ise hemen hemen tiim

markalar dis {initelerinde en az bir tane inverter kompresor kullanmaktadirlar.

VREF sistemlere zemin hazirlayan ilk tek dis iiniteli ve ¢oklu i¢ tiniteli (multi) split klima 1969
yilinda Japonya’da denenmistir. 1992 yilinda yine Japonya’da aym dis iiniteye bagh i¢ iinite
gruplarinin ayni anda bir kisminin sogutma, bir kisminin da isitma yapabildigi 1s1 geri

kazanimli (1s1 geri kazanimli) sistemler icat edilmistir.

Ik 1s1 geri kazanimli VRF sistemler suanda da bazi markalarda oldugu gibi ii¢ borulu olarak
tasarlanmistir, ancak gelisen teknoloji ile birlikte suan da iki borulu 1s1 geri kazaniml
sistemler bulunmaktadir. 1993 yilinda ilk kez 24 saat online olarak klimalarin takibinin
yapilabildigi otomasyon sistemi kullanilmaya baslanmistir. 1995 yilinda ilk defa bir VRF dis

iinitesine 16 adet ic¢ iinite baglanabilmistir. Ik VRF sistemleri R22 sogutucu akiskani ile
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calismasina karsilik, gelisen teknoloji ve ¢evre bilincinin artmasi ile birlikte 1998 yilinda ilk
R410C sogutucu akiskanlt VRF sistemler kullanilmaya baslandi, simdi ki VRF sistemlerin de
kullandig1 R410 A sogutucu akiskanli VRF sistemleri ise 2003 yilinda gelistirilmistir. 2002
yilinda ilk COP degeri 3 den yiiksek olan inverter kompresorlii VRF sistem Japonya’da
gelistirildi. COP degerinin nominal kapasitede 4 iin iizerine ¢iktig1 su sogutmali kondenserli

ilk VRF sistemler ise 2004 yilinda uygulanmaya baslanmistir.

2.2 VREF (Degisken Sogutucu Akiskan Debili) Klima Sistemi Nedir?

Tek bir dis iiniteye veya dis iinite grubuna tek bir bakir boru hatti ile baglanan, farkl i¢ iinite
modelleri ile 1sitma ve/veya sogutma yaparak istenilen iklim kosullarimi gelismis bireysel
veya merkezi kontrol sistemleri ile yiiksek verimde ve hassasiyette saglayan sistemlerdir

(Isisan, 2007).

Degisken Sogutucu Akiskan Debili (VRF) klima sistemleri genel olarak bakildiginda mekanik
sogutma cevrimine gore calisan direk genlesmeli iklimlendirme sistemleridir. iki adet 1s1
degistirici (kondenser ve evaporatdr) bulunmaktadir ve bunlarin biri sartlandirilacak mahalde
digeri ise hava sogutmali dis {initelerde atmosfere acik bir mekanda, su sogutmali dis
tinitelerde ise kapali su ¢evrimine dahil edilebilecek sekilde tesisat dairesinde bulunmalidir.
VREF sistemlerde genlesme valfi split klimalarin aksine i¢ {initenin igerisinde bulunur.
Genlesme vanasinin i¢ iinitede olmasinin ¢esitli avantaj ve dezavantajlari bulunmaktadir, bu

konular daha sonra irdelenecektir.

VRF klima sistemlerine baktigimizda, en gelismis 6zelliginin ¢ok hassas bir otomasyon
sistemi ile kontrol edilmesi oldugunu goriiriiz. VRF sistemin gerek veriminin yiiksekliginin,
gerekse konforunun yiiksek olmasinin temelinde gelismis otomasyon sistemi yatmaktadir.
VREF sistemlerde herbir dis iiniteye baglanan cok sayida i¢ iinite ayr1 ayr1 kontrol edilebilir ve
ayrt ayri ¢alisabilir. Gliniimiiziin modern binalarin da farkli cephelere acilan fazla sayida dis
zon ile i¢ zonlar bulunmaktadir. Bu zonlarin baktiklar1 yon, icerisinde bulunan ekipman ve
insan yliikiine gore ozellikle gecis mevsimlerinde farkli 1s1 ihtiyaclar1 olabilmekte, kimi dig

zonlar 1sitma isterken i¢ zonlarda sogutma ihtiyaci olabilmektedir. Ayrica bilgisayar ve
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benzeri ekipmanlarin ¢ok siklikla kullanildig: ofislerin mutlaka bir server odalar1 bulunmakta
ve server odasi tiim yi1l boyunca sogutulmaya ihtiya¢ duymaktadir. Bu gibi sogutma ve 1sitma
proseslerinin birlikte ihtiya¢ duyuldugu yerlerde 1s1 geri kazanim yapmak, isletme verimi
olarak diisiiniildiigiinde cok avantajli olmaktadir. Is1 geri kazanimli VRF sistemleri ile tek bir
dis iinite kullanarak mahalleri ayr1 ayr1 sartlandirabilir ve ayni zamanda nominal COP
degerinin bina karakteristigine gore yaklasik %20-%50 iizerine c¢ikarak verimli bir isletme

saglayabiliriz.

2.3 VREF Klima Sisteminin Gelistirilmesindeki Temel Nedenler

VREF klima sistemlerinin gelistirilmesinde ki nedenler su sekilde siralanabilir;

e Binalar da iklimlendirme icin kullanilan split klimalarin dis tinitelerinin ¢oklugu
nedeniyle yarattigi dis iinite kirliligi ve mimari bozukluk (VRF sistemlerde tek bir dis iiniteye

64 adede kadar i¢ iinite baglanabilir).

e Daha uzun bakir borulama yapmaya imkan vermesi ile dis iinitelerin i¢ {initelerden ¢ok
daha uzakta yerlestirilebilmesine olanak saglamasi (VRF Sistemlerde toplam 1000 metreye

kadar bakir boru hatt1 ¢ekilebilir)

e Dis iinitelerin azalmasi ile daha az dis iinite yeri ihtiyaci

e Uzun dis-i¢ iinite kot farklarina imkan saglamasi, ozellikle dis iinitelerin catida veya en
asagida olmasi isteniyorsa (VRF sistemlerde dis iinite i¢ iinitelerden 90 metreye kadar

yukarida yada asagida olabilir).

e Herbir ic¢ iiniteye ayr1 bakir boru hatti ¢ekilmeden ana bakir boru hatti iizerinden
brangmanlar alindigindan bakir boru kirliliginin azalmasi, yerden ve montaj maliyetlerinden

tasarruf
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e Montajin chiller-kazan gruplarina gore cok daha kolay, hizli ve ucuz olmasi

e Herbir mahalin ayn1 anda c¢alismasinin gerekmeyecegi yerlerde (or: villalarda yatak
odas1 ve oturma odasi; igyerlerinde toplant1 salonu ve yemekhane ile ofisler) bir eszaman
faktorii (diversite) kullanarak dis {inite kapasitesini toplam kapasiteden daha diisiik

secilebilmesine imkan tanimasi, boylece ilk yatirim maliyetlerinin diismesi (Isisan, 2007)

2.4 VREF Klima Sistemlerinin Uygulama Alanlari

VRF Klima Sistemlerinin bahsedilen 6zellikleri nedeniyle kullanilmasinin daha uygun olacagi

alanlar soyle siralanabilinir;

e Birbirinden bagimsiz birden fazla bdlgenin iklimlendirme ihtiyacinin oldugu ve yiik
ihtiyacimin siirekli degistigi otel, hastane, ofis, restorant, magaza, tiyatro, sinema gibi tiim

yapilar

e Cam giydirme cepheli yiiksek binalar

e Mimari unsurlarin 6n planda oldugu ya da dis cephesinde deformasyon istenmeyen tarihi

yapilar

e Bina i¢inde sogutucu akiskan borularina gore cok biiyiik yer kaplayan hava kanallarinin

gecirilmesinin zor oldugu yapilar

e Mevcut 1sitma-sogutma tesisatinin yetersiz kaldig: ve tadilat gerektiren yapilar

e Mekanik tesisata yeterince yer ayrilamayan, sogutucu sistemin agik havaya konulmasi

gereken yapilar
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3. VRF KLiMA SiSTEMLERININ BiLESENLERI

3.1 Dis Unite

3.1.1 Dis Unite Esanjorii

Sogutma modunda calisirken i¢ ortamdan sogutucu akiskan tarafindan alinan 1simin digar
atilmasinmi saglayan bir 1s1 degistiricidir. Isitma modunda iken ise evaporator gibi calisarak
atmosferden 1s1 ¢eker. Dis iinite 151 degistiricisi dis initenin 3 tarafini da saracak sekilde U tipi
bir serpantindir. Is1 degistirici serpantininde Ozellikle sehirlerde ki trafikten kaynakli gazlarin
korozyona neden olmasi sebebiyle, korozyona dayanikli mavi serpantinler (blue-fin)

kullanilmaktadir.

3.1.2 Kompresor

VREF sistemlerde dis iinite icerisinde herbir modiilde bir adet kompresor bulunmaktadir. Bazi
markalarda bir dis inite grubunda bir adet inverter kompresor kullanilmakta, diger
kompresorler sabit devirli olmaktadir. Sistemin yiikiine gére once inverter kompresor devreye
girmekte, tek inverter kompresor sistemin yiikiinii karsilayamaz ise sirasiyla sabit hizli
kompresorleri  devreye sokmakta ihtiyacin geri kalan kismini inverter kompresor
karsilamaktadir. Baz1 markalarda ise tiim modiillerde inverter kompresor kullanilmakta ve
kapasitenin tiimii bu inverter kompresorler ile karsilanmaktadir. Bu iki sisteme bakildiginda
tamami inverter olan sistemlerin kompresor anma gii¢leri toplami, sabit devirli ve inverter
kompresorlii kombinasyonlu sistemlere kiyasla biraz daha kiigiik olmaktadir. Ancak standart
kompresore sahip dis iiniteler inverter kompresérden standart kompresore yiikiin gecmesi

sirasinda demeraj akimi (yiiksek baslangic akimi) gekmektedir.

VREF sistemlerde kullanilan inverter kompresorler i¢c ortamin sogutma veya i1sitma yiikiinii
karsilayacak sekilde hizin1 gelismis otomasyon sistemleri ile kombine bir bicimde ayarlar. Bu
sayede sadece mahallerin gercek ihtiyacina uygun olan giicii tiiketir. Inverter tahrikli bir
sistem kismi yiiklerde calisirken, sistemin verimliligi fark edilir sekilde standart sabit hizli

inverter olmayan bir sistemden daha yliksektir.
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Sabit hizli bir sistem sadece %100 kapasite ile ¢calisabilir, bununla beraber kismi ¢alisma tiim
calisma zamanlarinin yaklasik %90’nin1 olusturur. Bu nedenle sabit hizli kompresorlii
sistemler ile inverter kompresorlii sistemlerin yillik toplam verimliligi arasinda biiyiik farklar
olugmaktadir. Ayrica inverter tahrikli kompresor teknolojisini kullanan sistemler kompresor
frekanslar1 arasindaki yumusak gecis nedeniyle endiistride siklikla tercih edilmektedir.
Yeni VRF sistemlerinde kullanilmaya baslanan yiiksek verimli R410A sogutucu akiskanla
calisan scroll kompresor tasarimi motorda daha az siirtinme kaybina yol acar. Yeni
akiimiilator tasarimlarinin dahil oldugu basitlestirilmis sogutma cevrimi (daha az basing

kayb1) de verimlilik 6lcegine birka¢ nokta daha ekler.

Sekil 3.1 Atasehir ofiste kullanilan VRF sistem dis iiniteleri

3.2 ic¢ Unite

I¢ iinite sogutma modunda evaporatér gibi ¢alisirken serpantininin iizerinden fami sayesinde
gecirdigi havanin 1sisin1 sogutucu akigkana aktarir, ortami sogutur. Isitma modunda iken ise
kondenser gibi ¢alisarak serpantini i¢inde yogusan sogutucu akiskanin 1sisin1 yine iizerinden

gecen havaya aktarir ve mahali 1sitir.
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Ic iinitenin diger bir gorevi de iizerinden gecirdigi havayr filtre etmesidir. Klima
sistemlerinden son yillarda sadece iklimlendirme degil, ortamin havasi iizerinde her tiirlii
sartlandirmay1 saglamasi beklenmektedir. Bu sebeple VRF sistem i¢ iinitelerinin gelismis
filtreleme Ozelligi sayesinde ortam havasi tozdan, c¢esitli alerjenlerden, bakterilerden

arindirilmaktadir.

VRF sistemlerde genlesme valfi, split klimalarin aksine dis {inite icgerisinde degil ic
tinitededir. Bu sekilde sogutma modunda iken dis {initeden i¢ {initelere olan hatta sadece likit
gonderilmis olur ve genlesme olduktan hemen sonra i¢ iinite esanjoriine girildigi i¢in bakir
borulardan olan 1s1l kayiplar minimize edilir ve verimlilik artar. Ancak bunun bir dezavantaji
olarak genlesme vanasinda olusan sesin, iklimlendirilecek ortamda kalacagi unutulmamalidir
ve bunun icin gerekli tedbirler (cihazi mahalin disina yerlestirmek, ses izolasyonu, vs.)

alinmalidir.

I¢ iiniteler, klima sisteminin g6z 6niinde bulunan kism1 oldugu i¢in VRF sistemlerde genis bir

i¢ linite iirlin ¢cesidi bulunmaktadir. Genel olarak ig¢ {inite ¢esitleri soyledir;

e Kasetli Tavan Tipi 4 Yone Uflemeli I¢ Uniteler

e Kasetli Tavan Tipi 2 Yone Uflemeli I¢ Uniteler

e Kasetli Tavan Tipi Tek Yone Uflemeli i¢ Uniteler
e Asili Tavan Tipi I¢ Uniteler

e Kanall i¢ Uniteler

e Duvar Tipi i¢ Uniteler

e Doseme Tipi I¢ Uniteler
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Sekil 3.2 VRF sistem ¢esitli i¢ ve dis tiniteleri [1]

3.3 Elektronik Genlesme Valfi

I¢ tinitenin i¢inde hassas akis debisini ve basincim ayarlar. PID kontrolii ile elektronik kart
tizerinden ortam yiikiine gore 0~2000 sinyal (pulse) arasinda bir aciklik ile sogutucu akiskan

gecisini saglayarak ortamin +/- 0,5° C hassasiyetle sicakliginin ayarlanmasinda biiyiik etkisi

vardir.

Sekil 3.3 Elektronik genlesme valfi [1]
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3.4 Bakir Borular

Dis iinite ile i¢ iiniteler arasinda sogutucu akigkani tasir. Is1 pompasi dis iinitelerde sivi ve gaz
hatt1 olarak iki adet bakir boru hatti mevcuttur. Is1 geri kazanimli dis {initelerde ise ii¢ borulu
veya dagitict kutu kullanilarak iki borulu hatlar kullanilabilir. Is1 pompast dis iinitelerde ana
bir bakir boru hatt1 {izerine T tipi veya Y tipi brangsmanlar kaynatilmak suretiyle i¢ iinitelere
hatlar ¢ekilir. Kaynatilan brangmanlar arasinda en az 75 cm lik mesafe olmasi likit doniisiinii
garanti etmek acisindan gereklidir. Eger i¢ iiniteler birbirlerine ¢cok yakin ise veya yer darligi
sebebiyle bu kadar mesafe birakilamiyor ise 6 veya 8 cikishh bakir kolektorler yaparak ic

tinitelere ayr1 ayr1 bakir boru cekilebilir.

Sekil 3.4 VRF sistem Y joint brangman fittingsi [3]

VREF sistemlerde test basinglart 40 bar mertebelerinde olmakta, sistemin calisma basinci 30
bar mertebelerine ulasmaktadir. Ev tipi split klimalarin isletme basinglarina gére bu gibi cok
daha yiiksek mertebelerde basinglarda calisildigindan bakir boru et kalinliklar1 da degisiklik
gostermektedir. Ayrica sistemde c¢ok uzun bakir boru hatlart cekildiginden bakir boru

izolasyon kalinliklarinin da asagida ki tavsiye edilen degerlerde olmasi gerekmektedir.
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Cizelge 3.1 VRF Sistem tavsiye edilen bakir boru ve izolasyon et kalinliklar: [3]

BAKIR BORULAR (VRF Sistem)

1/4" - 0,8 mm+13 mm izoleli

3/8" - 0,8 mm+13 mm izoleli

1/2" - 0,9 mm+13 mm izoleli

5/8" - 1,0 mm+13 mm izoleli

3/4" - 1,0 mm+13 mm izoleli

7/8" - 1,0 mm+13 mm izoleli

11/8" - 1,2 mm+19 mm izoleli

13/8" - 1,2 mm+19 mm izoleli

15/8" - 1,4 mm+19 mm izoleli

Sekil 3.5 Atasehir ofiste kullanilan dis {initelerin bakir boru (izolasyonlu) girisleri
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3.5 Kumanda Sistemleri

VREF sistemlerde kumandalar, bireysel ve merkezi kumandalar olarak ikiye ayrilirlar.

3.5.1 Bireysel kumandalar
VREF sistem bireysel kumandalar kablolu ve kablosuz olarak temelde ikiye ayrilirlar. A¢cma,
kapama, ayar sicaklifi yapma, i¢ iinite kanatlarinin kontrolii vs. gibi son kullanicinin

ayarlamasi gereken temel degerlerin ayarlanmasina izin verirler.

SE T2 =0 o
Fme T
T =i

[ [E
o

P R-2 1 MA8 P R-FIFMEA FAR-FLIZMA

Sekil 3.6 VRF sistem bireysel kumandalar [1]

3.5.2 Merkezi kumandalar

VRF sistemlerin en giiclii oldugu taraflardan biri de otomasyondur. VRF sistemlerin
otomasyonlarinin odaginda ise merkezi kumandalar bulunmaktadir. Bir merkezi kumanda
tinitesi ile 64 adede kadar i¢ iinite kontrol edilebilir. Bu merkezi kumanda modiillerinin
birlestirilmesi ile de bu sayr arttirilabilir. Merkezi kumanda modiilleri ile asagidaki

fonksiyonlar gerceklestirilebilir;

Bireysel kumandalar ile gerceklestirilen bahsettigimiz tiim fonksiyonlar

Zon kontrolleri

I¢ tinite grup kontrolleri

VREF sisteme bagli 1s1 geri kazanimli havalandirma cihazlarinin kontrolii
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e Ariza kodlarinin ekranda gosterilmesi

e VRF merkezi klima kontrol bilgisayar yazilimlarina baglant: (Ozel yazilimlar ile 2000
adede kadar i¢ iinitenin merkezi bir bilgisayardan kontroliiniin, enerji dl¢climlemesinin, ayri

isletmelere ait cihazlarin ayr1 faturalandirmasinin gergeklestirilmesi).

) “Set] I“lu _E.
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B
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Sekil 3.7 VRF sistem merkezi dokunmatik kumanda (Melco, 2008)

Sekil 3.8 Olgiimde kullanilan G50 merkezi kumanda
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4. VRF KLIiMA SISTEMLERININ OZELLIKLERIi

4.1 Degisken Kapasite Kontrolii ve Yiiksek Verim

VRF sistemlerin diger sistemlere gore en biiyiik avantaji isletme verimlerinin yiiksek
olmasidir. Sistemin isletme de saha performansimi arttirict en dnemli parametre de kismi
yiikler de nominal COP degerinden yaklasik %40 daha verimli ¢alismasidir. Genel olarak
iklimlendirme sistemlerine baktigimizda da isletme zamanlarinin %90’mindan daha

fazlasinda kismu yiiklerde calisirlar.

VRF sistemlerin kismi yiiklerde yiiksek verim elde etmesinin altinda cok gelismis bir
otomasyon sistemine sahip olmasi bulunmaktadir. VRF klima sistemlerinde 1sitma veya
sogutma yapilmasina gore sabit evaporasyon veya kondensasyon sicakliklarinda sogutucu
akiskan ic iinitelere gonderilir. Dis linite ise gonderilen sogutucu akigkan sicakligini sabit
tutacak sekilde calisir ve gonderdigi sogutucu akiskan debisine gore inverter kompresorii

calisma devrini ayarlar.

Bir VRF dis iinitesine 50 adede kadar i¢ iinite baglanabilir ancak bunlarin hepsi genellikle
ayni anda ¢alismaz. Ayrica i¢ iinitelerin hepsi farkli sicaklik degerlerine ayarlanabildigi icin
151 yiikleri de farkli olacaktir. Bu iki temel sebepten dolay1r dis iinitenin gondermesi gereken

debi siirekli degisecektir.

Ic iinitelere gonderilmesi gereken debi 0~2000 sinyal aralifi ile aciklik degeri degisebilen
elektronik genlesme valfi (LEV) sayesinde ayarlanir. I¢ iinite de iic adet sicaklik termistorii
bulunur. Bunlardan biri i¢ linite esanjor girisinde, biri i¢ {inite esanjor c¢ikisinda bulunur ve
sogutucu akigskan sicakligimi olger. Diger termistor ise i¢ iiniteye hava doniis sicakligini
olgmektedir. I iinite elektronik kartina gelen diger bir input ise kumanda iizerinden yapilan
sicaklik ayaridir (set degeri). Bu dort girdiye gore i¢ iinite elektronik karti gecmesi gereken
sogutucu akiskan miktarin1 PID kontrol ile belirler. Elektronik genlesme vanasina 0~2000 mA
arasinda bir sinyal gonderir ve genlesme valfi gerekli agiklia gelerek yeter miktarda
sogutucu akiskani esanjore sokar. Bu sekilde i¢ iinitenin bulundugu mahallerde +/- 0,5° C

sicaklik sapmalari ile istenilen ayar sicakligi saglanir.
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Dis tiniteler marka ve tipe gore degismekle beraber genel olarak 8 HP’den 18 HP’ye kadar tek
modiil olarak bulunur ve 50 HP ye kadar bu modiiller birlestirilerek kombine edilebilir. Dis
tinite elektronik karti, o anda calisan tiim i¢ iinitelerin elektronik kartlar1 ile haberleserek
genlesme valflerinin acikliklar ile ilgili bilgileri toplar ve inverter kompresor ile inverter dis

tinite fan motorunun ¢alisma devrini buna gore ayarlar.

Burada onemli olan diger bir husus ise inverter kompresoriin devrini ka¢ kademe de
ayarladigidir. VRF sistemler de caligma kademesi marka ve dis iinite tipine gore degismekle
beraber; bir inverter ve sabit hizli kompresér kombinasyonu ile ¢alisan dis tiniteler de 55
adima, tiimii inverter olan kompresorlere sahip dis iiniteler de 82 adimda kontrole kadar
yiikselmistir. Bu da sistemde ki en ufak bir yiik degismesinde dahi, kompresorde kademenin

degismesini, dolayisi ile de enerji tiiketiminin azalmasini saglar.

4.2 Otomasyon Sistemi

VREF sistemlerde olduk¢a gelismis bir otomasyon sistemi ve kontrol vardir. Sistem verimini
arttirmada olduk¢a onemli bir yeri olan kontroliin, mahal sicakliklarin1 PID kontrol sistemi
sayesinde kararli bir yap1 da tutabilmesi, merkezi kontrol sistemleri ile tiim binanin klima
sisteminin otomasyonunun tek bir merkezden tiim ozellikleri ile kontrol edilebilmesi ve
izlenebilmesi, binalarin diger otomasyon sistemlerini (aydinlatma vs.) kendi otomasyon
sistemine dahil edebilmesi, kendisinin diger otomasyon sistemlerine dahil olabilmesi
(BACnet, Lonworks vs. arayiizleri ile) ve enerji payol¢iimii ile ayr1 ayr1 faturalandirma

imkan1 gibi pek cok avantaji biinyesinde bulundurur.

VREF sistemlerin sinyal hatt1 iki adet ana sinyal kablosundan olusur. Birincisi dis iinite
elektronik kartindan ¢ikan bir hattin tiim i¢ iinite elektronik kartlarin1 atlamali olarak
dolasmast ve ic {initeler den de bireysel kablolu uzaktan kumandalara sinyal hatti
cekilmesinden ibarettir. Eger kablosuz bir kumanda kullanilacak ise de i¢ linite iizerinde
takilan uzaktan kumanda kizilotesi (infrared) algilayiciya sinyal hatti cekilir ve uzaktan
kumanda bu sekilde kizilotesi 1sinlarla haberlesir. Ikinci sinyalizasyon hattin1 ise bireysel

kumandalardan merkezi kumandalara sinyal hatlarinin ¢ekilmesi olusturur, bu hatta da yine
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tek bir ana kablo lizerinden tiim bireysel kumandalara atlamali olarak brangman verilir. Tiim
i¢ tinitelerin sistem de bir adreslemesi bulundugundan ayni kablo iizerinden verilen bir sinyal
sadece belirtilen adresteki elektronik karta gider, boylece her bir i¢ iiniteye ayr1 kablo cekme

zorunlulugu ortadan kalktigindan montaj maliyetleri de azalmis olur.

VREF sistemlerde merkezi kumanda sistemlerinin gerceklestirdikleri fonksiyonlara daha once
3.5.2 de deginilmisti. Merkezi kumanda sistemleri ile tiim binanin klima sistemlerinin

kontroliinii tek bir merkezden gerceklestirilebilir. Buna ek olarak;

e Cep Telefonlar1 ve internetle uyumlu hale getirilerek, kontrol uzaktan saglanabilir.

Rapor alinabilir.

e Kontrol sisteminin de ayn1 mahalde ki i¢ {initeler belirli siireler ile sirasiyla ¢alistirilarak

initelerin yipranma Omiirleri uzatilabilir.

e Ic iinitelerden birinin ariza yapmasi1 durumunda ¢alismayan bir ic iinite devreye girerek,
sistemin calismaya devam etmesini saglar ve arizayi bildirir. (istenirse ariza bilgisini mail ve

cep telefonuna atabilir)

e Opsiyonel elektronik kartlar, yazilimlar ve wattmetre sayesinde i¢ bazinda tek tek enerji
sarfiyatlar1 ve calisma siireleri Ol¢iiliip kaydedilebilir, bunlar elektrik faturasini farkli

isletmelere paylastirmak icin kullanilir.

e ¢ iinitelerin ayar sicakliklai ve calisma siirelerine gore gii¢ tiiketimleri

sinirlandirilabilir.

4.3 Bakir Boru Tesisat Detaylari

Yeni nesil VRF klima sistemlerinin ¢ogu R410A sogutucu akigkani ile caligmaktadir. Daha
once kullanilan R22 ve R407C sogutucu akigkanlarinin kaynama noktasi ve kompresor
tarafindan yiikseltilmesi gereken sistem basinglar1 gibi karakteristik 6zellikleri birbirlerine ¢cok
benzer. Bu yilizden R22’li sistemler ile R407C’li sistemlerin bakir boru caplart temelde
birbirlerine uymaktadir. R410A sogutucu akiskaninin yapisinda ise %50 HFC-32 ve %50
HFC-125 bulunur, R410A sogutucu akiskan hacmi R22’li sistemlere gore yar1 yariya azdir.
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Ancak R407C’li sistemlere gore R410A sogutucu akiskanin termodinamik 6zellikleri dolayisi
ile R410A sistemleri yaklasik iki kat daha yiiksek basinclarda calisir. Bu yiizden R410A’l1

sistemler de bakir boru ¢aplar1 daha kiiciik, bakir boru et kalinliklar1 daha fazladir.

VREF klima sistemlerde son yillarda yapilan yenilikler ile uzun bakir boru hatlar1 ¢ekilmesine
imkén tanirlar. Bilindigi iizere geleneksel DX sistemler de borulama uzunluklarinin artmasi
ile likit geri doniisii ve yag yetersizligi problemleri yasanmaktadir. VRF klima sistemleri
sogutucu akiskan yagini kullanmak i¢in yag kontrol sistemi ve sogutucu akis stebilizasyon
mekanizmasin1 igeren otomatik kapasite dengeleme devreleri PID kontrol sistemi ile
donatilmistir. Bu sistemler sogutucu yaginin hacmini yoneterek yiikselmesini yada borularda
birikmesini ve aym sistemde ki i¢ iiniteler arasi seviye farkinin neden oldugu hacimsel
sogutucu akigkan azalmasini ve likit doniisiimiinii 6nler. Bu yeni sistemler her sogutucu boru
devresinde maksimum uzunluklara ve seviye farkina imkan tanirlar. Yiiksiiz yol almak
isleminde kompresor durdugu zaman, bu siire zarfinda akigkan boru icinde kalmaktadir.
Kompresor tam yiikle calismaya baglarsa asirn miktarda akigkan geri doniisii sebebiyle

kompresorde ariza meydana gelir.

Yag yetersizligi problemi de yiiksek verimli yag ayiricilar ve yag geri doniis operasyonu ile
asilmigtir. Sistemde her bir kompresor yiiksek verimli yag ayiricisina sahiptir. Kompresorii
terk eden yagin %70 i kompresor cikisin da akiskandan ayristirilir ve kompresore geri doner.
Ancak buna bagh olarak yag ayiricisi verimi gaz akisinin yavaslamasi ile diismektedir. VRF
klima sistem sik sik diisiik yiikler de calismaktadir. Yani daha diisiik akiskan hizlarinda
caligma olmaktadir. Tek basina yag ayiricisi ile yag yetersizliginin 6niine gecilememis ve yag
geri doniig sistemi gelistirilmistir. Yag gaz borusu icinde asili kalabilmektedir. Akiskan
yiikksek hizlar da hareket ederken yagi kompresore tasiyabilmektedir. Ancak akiskanin hizi
diistiikce yag borunun i¢ yiizeyinde asili kalmaktadir. VRF yag geri doniis sisteminde gaz
borusu icine sivi akiskan gonderilmekte bodylece boru i¢ yiizeylerinde biriken yag tekrar
kompresore gonderilmektedir. Yag geri doniis operasyonu sistemin ilk calismasindan bir saat

sonra devreye girmekte ve her sekiz saatte bir tekrarlanarak devam etmektedir. (Sar1,1998)

Sogutma ve 1sitma operasyonu sirasinda dis ve i¢ iinitelerin fan ve oransal vana ¢alismalarinin
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kontrolii ve sivi akiskan tamamen evaporasyon yapmadan ve likit halinde gaz borusu i¢ine
gonderilmektedir. Bu islem esnasinda sivi geri doniisii olmamast icin, akiimiilatére bagl
kompresor emis hatti borusu sicakligim siirekli kontrol etmektedir. Yag geri kazanim islemi
basladiktan sonra eger sicaklikta 10° C’dan daha fazla bir sicaklik diisiisii gozlenirse yag geri

kazanim islemi otomatik olarak durdurulur. (Sar1,1998)

Alinan bu oOnemler ile artik toplamda 1000 metreye kadar bakir borulama imkan
taninmaktadir. Borulama mesafelerinde yasanan yeniliklerden biri de ic¢ {inite ile dig iinite
arasinda ki kot farkimin gerekli caplarda bakir boru kullanarak doksan metreye kadar
cikartilabilmesidir. Ancak Ig iinitelerin birbirleri arasinda ki kot farki likit geri doniisiinii
garanti etmek i¢in onbes metreyi gecmemelidir. Ayrica ilk brangsmandan sonra ki kritik hattin
uzunlugu da kirk metre ile sinirlidir. Projelendirme ve montajlarda bu kurallara uyulmasi

sistemin ¢aligmasi, performansit ve dmrii agisindan 6nem arz etmektedir.

4.4 Projelendirme Kolayhgi

VRF klima sistemlerinde diger iklimlendirme sistemlerine kiyasla projelendirme islemleri
oldukca kolaydir. Bu sistemlerin projelendirmesinde yapilmasi gereken i¢ iinitelerin ve dig
initelerin tasarim sartlarina gore kapasite diistimlerini bulmak, kapasite diistimiinden sonra
dahi pik yiik de ki 1s1 kayb1 veya kazancini karsilayabilecek i¢ ve dis tiniteleri secmektir. Daha
sonra projede uygun yerlere bahsedilen bakir boru metraj limitleri dahilinde i¢ iinite ve dis

tiniteleri yerlestirerek, bakir boru hatlarinin ¢aplarini belirlemektir.

VREF sistemlerin i¢ iinite ve dis iinitelerinin dizayn sartlarinda ki gercek kapasitelerini bulmak
icin iireticilerin abaklarindan yararlanilir. Dis iinite kapasite diisiimii i¢in; hava sogutmalil dig

tinitelerde,

e Dis hava sicaklifina ve i¢ ortam sicakligi dizayn sartina bagl bir kapasite diizeltme
carpani

e Kiritik hattaki ic iinite ile dig linite arasinda ki bakir boru uzunlugu esas alinarak bakir

borulamadan kaynakl1 kapasite diizeltme ¢arpani
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e [sitma kapasite i¢cin defrost operasyonu kapasite diisiim carpanlart iiretici firmalarin
teknik kitaplarindaki kapasite diizeltme egrileri ve cizelgelerinden okunur. Is1 kaybi ve
kazanci hesaplarinda bulunan toplam 1s1 yiikleri bu degerlere boliiniir, bulunan son degeri

karsilayabilecek minimum kapasiteli dis iinite se¢ilir.

I¢ iinite secimlerinde ise 1sitma yiikii hesabinda toplam 1sitma yiikiine, sogutma yiikii
hesabinda 1s1 duyulur sogutma yiikiine cihazlar secilmelidir. Ciinkii sogutma da ozellikle
DIO’nin yiiksek oldugu mahallerde toplam 1s1 yiikiine gore secilen cihazlar, mahalin duyulur
1s1 yiikiinii karsilayabilememekte ve isletme esnasinda sikintilar dogmaktadir. Bunun Oniine
gecmek i¢in teknik kitaplardan mahal dizayn sart1 ve dis sicaklik dizayn sartlar1 ¢izelgelerden
kesistirilerek cihazlarin verdikleri ger¢ek duyulur 1s1 kapasitesi okunur ve hesaplanan duyulur

yiikil bu sartlarda karsilayabilecek minimum i¢ {inite secilir.

Bakir boru c¢aplarini belirlemek i¢in ise her bir i¢ {initenin kapasitesine gore i¢ liniteye giden
hatlarin bakir boru caplari sabit olup iiretici kataloglarinda belirtilmistir. Burada hesaplanmasi
gereken ana bakir boru hattinin capidir. Ana bakir boru hattim1 da ¢aplandirmak icin en
uzaktaki i¢ iiniteden i¢ iinite indeksleri toplanarak her bir brangmana indeks toplamlar1 yazilir.
I¢ iinite indeksi o ic iinitenin Kcal/h cinsinden nominal kapasitesinin yiiz (100)’e boliinmiis
halidir. Ana hattin bakir boru ¢ap1 eger eklenen brangsman sonrasi hattin toplam indeksi bir
biiylik capa ait teknik kitaplarda belirtilen indeks araligina ulasir ise degisir, aksi halde ani
capta devam eder ve tiim i¢ iiniteleri topladiktan sonra dis iinitenin giris ¢capinda dis iiniteye

baglanir.

4.5 Chiller’li Sisteme Gore Farklar

Bir chillerli sisteme baktigimiz da chillerin kendi nominal COP’sinin, VRF sistem nominal
COP’sine yakin bir deger oldugu goriiliir. Ancak bu tarz bir bakis agist yanmlticidir. Bir
binanin sadece bir ofisinin iklimlendirildigini diisiintirsek, s6z konusu odanin
iklimlendirilmesi i¢in chiller sisteminin tiim elemanlari; chiller, su sogutmali ise sogutma
kulesi, su pompalari, ve fancoil iiniteleri ¢calismak zorundadir ki bu gruplar eklendiginde

chillerli sistemin genel COP degeri diiser. Ancak VRF klima sisteminde, calistirilacak
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elemanlar sadece mahalde ki i¢ iiniteler ve dig iinitedir, bunlarin COP degeri de zaten

baslangicta bahsedilen nominal COP degerinin i¢indedir (Sar1,1998).

VRF sistemlerin kismi yiiklerde nominal COP degerinden daha yiiksek degerlere
ulasabilmektedir. Bunun sebepleri incelendiginde inverter kompresoriin ve kapasite kontrolii
adim sayisinin ¢ok Onemli bir parametre oldugu goriiliir ki VRF sistemlerde kompresor;
chillerlerin yaklagik iki kati olan, 82 farkli frekansta calisabilmekte, en ufak yiik
dalgalanmalarinda dahi uygun frekansa gecerek elektrik tiiketimini optimize eder. Ciinkii
inverter kompresore baktigimizda, kompresor %100 yiikten %50 yiike gectiginde, cektigi
elektrik giicli %100 den yaklasik %20 ye diismektedir. Adimlar arasinda kapasite diisiimii ile
elektrik tiiketimi diisiimii lineer degildir. Be sebepten dolay1 adim sayis1 ne kadar fazla olursa

sistemin isletme verimi de o kadar fazla olacaktir.

Cizelge 4.1 VRF sistem bakir boru ¢aplandirma tablosu

TABLO 2 - JOINT ILE JOINT ARASI BAKIR BORU CAPI “B,C,0,E™ inchimm)
BAKIR BORUNUN TASIDIGI TOPLAM I ONITE LD o
KAPASITES] (IG DNITE INDEKS TOPLAMI)

0 ibe P160 aras oATE" (8.52) oSE (15,68)
P14 s P20 srasi aAE" (B.52) 234" {19,05)
[P201 Ba PA0D aras o (9,52) ol (#2.22) |
[F301 Ba P400 aras: - 012" (12,70) ol 1/ (28,58)
|P401 B0 PGSO aras: 0S8 (15,88) o1 1/8 (28,58
PES1 o PBOD amas a4 (19,05) o1 38" (34.93)
PAI v st aAa® (19,05) o S8 (41 28)
TABLO 3 - g ONITE ILE JOINT ARAS| BAKIR BORU GAP| "ab.cd.ef,g" inchimm)
|li: ONITE KAPASITES] Liklo GAZ
|P20, P25, P22, P40, PSO, GUFSD ___@i4” (635 a2 (12,70)
|Pe3. P71, PBO. PiD0, P125. P140, GUF 100 o038 (052) | o&E (1588)
P00 aVE" (B.52) e (19,06)
|F2s50 oAH" (B.52) B (T2 a0)
TABLO 4 - JOINT SEGIM TABLOSU
JOINT'IN TASIDIS TOPLAM [ UMITE 0 T
|KarasiTES] (G ONITE INDEKS TOPLAMI)

} 0 Bo P00 anas) CMY-¥1025-G2 T 1
2010 e PAGD aras: CNY-Y102L-G2 CArY 2
P01 e PESO aras CMY-Y202-G2 CMY 3
FEST v s CMY-YI02-G2 Y
TABLO 5 - HEADER SEGIM TABLOSU
HEADERTN TASIDIGI TOPLAM G UNITE
KAPASITESI (IG ONITE INDEKS TOPLAMI) ) HopA

0 o PZ00 mras) {4 brargman igin) ChY-Y 1 0 -G HEAD 1
P201 b P40 arasi (B brangman igin) CMY-Y108-G HEAD 2
P01 e POS0 arast {10 brarsman icin) CMY-Y1010-G HEAD 3
[TABLG & - 05 UNITE KOMBINASYON JOINT SEGIM TABLOSU
0I5 UNITE MODELLERT KOD
PUH?MPGEDJEWEPEW&H hin CAY-Y 100WVBK2
PUHY-PT0-P500 MY -Y200VBHZ
PUHT-POS0-P1 250 | EPTO0-EPa00 Y SHM jgan CAY-YI0OVBEKT
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5. VRF KLIiMA SISTEMi CESITLERI

VREF klima sistemlerini dis {initenin 1sisim attigl veya 1siy1 ¢ektigi ortama gore ve calisma
prensibine gore (yalniz soguk, 1s1 pompasi, 1s1 geri kazanimli) sinmiflandirabiliriz. Hava
sogutmal1 dis {initeler atmosfer havasi ile 1s1 alig verisi yaparken, su sogutmali dig {initeler 1s1
transferini kapali veya agik ¢evrimli bir su devir daimi ile gerceklestirirler. VRF sistem i¢

tiniteleri ise dis linite cesidine gore degisiklik gdstermez.

5.1 Hava Sogutmah Dis Uniteli VRF Sistemler

5.1.1 Hava sogutmah dis iiniteli 151 pompasi1 VRF sistemler

Hava sogutmali 1s1 pompasi dis iiniteler en yaygin kullanilan VRF sistemidir. Is1 kaynagi veya
kuyusu olarak atmosfer havasini kullanmalar1 nedeniyle dis {initelerin atmosfere agik bir yere
yerlestirilmesi ve hava sirkiilasyonunu rahat bir sekilde saglamasi gerekmektedir, bunun

disinda c¢alismasi icin ek bir ekipmana veya iklimlendirme grubuna gereksinim duymazlar.

Is1 transferini dis hava ile gerceklestirdikleri icin dis havanin sicakligi ile ¢alisma verimleri
arasinda direk bir baglanti vardir. Isitma modunda calistiklar1 zaman dis hava sicakliginin
diismesi, sogutma modunda da calistiklar1 zaman dis hava sicakliginin yiikselmesi ile nominal
performanslarinda bir miktar azalma yasanir. Bu sebepten dolay1 da daha once projelendirme
boliimiinde anlatildig1 gibi dizayn sartlarina gore dis iinitelerin kapasite diisiimleri hesaplanir
ve dis tiniteler bu diisiimlerden sonra dahi mahallerin o sartlar ki pik 1s1 yiiklerini karsilayacak

sekilde secilir.

Hava sogutmali VRF dis iinitelerin yerlesimleri genellikle binalarin ¢atisindadir. Catida yer
olmamasi durumunda veya doksan metrelik kot farkindan daha fazla kot farkina sahip olan
binalarda ara bir tesisat kati yapilarak; panjurlar ile serbest emis yapilip, dis {nitelerin
tizerilerine kanal yapilarak fanin dis statik basin¢ kullanilarak atig gerceklestirilebilinir. Hava
sogutmali dis iinitelerin hava sirkiilasyonlarim1 diizgiin bir sekilde gerceklestirip,

kapasitelerinde diisiim olmamast icin yerlesimlerde duvarlardan en az 30 cm bosluk
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birakilmalidir.

Hava sogutmali VRF dis iiniteleri 1sitma modunda iken dis sicaklik -20°C ~ 15°C arasinda,

sogutma modunda iken dis sicakliklar -5°C ~ 43°C arasinda calisabilmektedir.

Is1t pompasi olarak calisan VRF dis iinitelerinde ayni dis iinite grubuna bagli olan tiim i¢

initeler ayn1 anda ya 1sitma yada sogutma yapabilirler.

5.1.2 Hava sogutmal dis iiniteli 1s1 geri kazanimh VRF sistemler

Is1 geri kazanimli bir hava sogutmali VRF sistem ile i¢ iinitelerin bir kismi sogutmada
calisirken bir kismi1 da 1sitmada calisabilir. Is1 pompasi bir sistem ile arasinda verim agisindan
nominal COP degerlerinde ¢ok fark olmasa da, saha sartlarinda iki sistem arasinda ki isletme
verimi farklar1 barizdir. Is1 geri kazanimli sistemler bazi markalarda ii¢ borulu bazi
markalarda ise sogutucu akigskan secici kutu kullanilarak iki borulu olarak yapilmaktadir
ancak temelde yapilart aynidir. Isitma yapilacak mahale gaz fazinda sogutucu akiskan
gonderilir ve i¢ iinitede yogusarak gizli 1s1si1m1 mahale aktarir, i¢ {initeden yiiksek basingta
likit olarak ¢ikar. Eger sistemde sogutma yapilmasi gereken bir mahal var ise segici kutuya
gelen yiiksek basingh likit sogutma yapilacak mahale gonderilir ve burada ki i¢ iinitede ki
genlesme valfine girerek diisiik basinclh likit olarak cikar. Burada ki diisiik basingh likit i¢

tinitede mahalden gizli 1s1 ¢cekerek diisiik basin¢h gaz fazina gecer ve mahali sogutur.

Goriildiigii gibi iki zonda birden iklimlendirme gerceklestirilmis ancak dis iinite sadece 1sitma
icin yiiksek basin¢h gaz fazinda sogutucu akiskami gonderirken calismistir, sogutma islemi
icin kompresor devreye sokulmamustir. Halbuki bu iki zon bir bagka sistemle iklimlendirilmek
istense hem 1sitma icin hemde sogutma i¢in enerji harcanmasi gerekecektir. Bu sekilde
bakildiginda 1s1 geri kazanimli sistemlerin calisma sartlarinda ki verimin neden nominal COP
sinden daha yiiksek oldugu goriilebilir. Ozellikle her zaman sogutma isteyen i¢ zonlari
bulunan veya UPS odalar1 bulunan yapilarda siirekli bir 1s1 geri kazanim olacag diisiiniilerek,
isletme verimlerinin 1s1 geri kazanim ile oldukga yiikselecegi sdylenebilir. Bunun disinda ayni

anda sogutma veya 1sitma isteyen farkli cephelere bakan biiyiik binalar icin ozellikle gecis



mevsimlerinde 1s1 geri kazanimin avantajlarindan yararlanilabilir.

Sekil 5.1 Is1 geri kazanimli sistemlerle ayni1 anda 1sitma ve sogutma yapilmasi (Melco, 2008)

Is1 geri kazanimli sistemlerin konvansiyonel chillerli sistemlerde ki karsiligi dort borulu
sistemlerdir. iki boru ile 1s1 geri kazamim yapmak kurulum maliyetlerini de ii¢ borulu veya

dort borulu sistemlere gore oldukca diisiirmekte, sistemi daha fizibil hale getirmektedir.

Bilindigi gibi dort borulu sistemlerde iki boru 1sitma hattinin gidis ve doniisii, iki boruda
sogutma hattinin gidis ve doniisiidiir. Bu sekilde fancoilden 1sitma isteniyorsa 1sitma tarafinin
iki vanast acilir, sogutma isteniyorsa da sogutma tarafinin vanalar1 acilir, boylece ayni hatta
bagli olan mahallerin bazilar1 1s1tma modunda bazilar1 da sogutma modunda calisabilir. Uc
borulu VRF sistemlerde de yine bir hat likit, bir hat gaz, bir hat da iki fazli karisim igin
kullanilir, burada 1s1 geri kazanimi saglayan isitma operasyonunu gerceklestirmis yiiksek
basin¢h likit-gaz sogutucu akigkan karistminin, sogutma yapilacak mahalde ki i¢ iinitenin
evaporatoriine gonderilmesini saglayan li¢iincii borudur. Ancak ii¢ borulu bir sistemde bakir
boru baglanti sayis1 iki borulu sistemlere gore iki buguk katina ¢ikmakta, iscilik maliyetleri ve

bakir boru metraj1 artmaktadir.
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Is1 geri kazanimli iki borulu VRF sistemleri inceledigimizde bu sistemlerde, ii¢ borulu
sistemlerdeki {i¢iincli borunun gorevini akiskan secici bir seloneid valf kutusu (BC Controller)

gerceklestirmektedir.

Sekil 5.2 VRF iki borulu 1s1 geri kazanimli sistemler akiskan secici selenoid valf kutusu
(Melco, 2008)

Sekil 5.3 Atasehir ofiste kullanilan akiskan secici selonoid valf kutusu
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Sekil 5.4 Atasehir ofiste kullanilan akiskan secici selonoid valf kutusu yandan goriiniisii

2 borulu 1s1 geri kazanimli sistemleri inceledigimizde bes temel prosesden olustugunu

gormekteyiz. Bu prosesler;

e Tam sogutma prosesi

e Agirlikli sogutma prosesi

¢ Esit agirlikli 1sitma ve sogutma prosesi (Tam 1s1 geri kazanim)
e Agirlikli 1sitma prosesi

e Tam 1sitma prosesleridir.

5.1.2.1 Tam sogutma prosesi

Tam sogutma prosesinde 1s1 geri kazanimi yapilmaz, sistemde 1s1 pompast sistemlerde oldugu
gibi tiim i¢ iiniteler sogutma modunda calisir. Kompresorden ¢ikan asirt kizgin ve yiiksek

basin¢h sogutucu akiskan dis liniteye gelir. Bu prosesde dis iinite esanjorii kondenser gibi
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calisir. Dis iinite fan1 sayesinde dis iinite esanjorii iizerinden akmaya baslayan atmosfer
havasina sogutucu akigkan tarafindan 1s1 transferi yapilir, sogutucu akiskan yogusmaya baslar.
Di1s iinite kondenseri asir1 sogutma yapilacak sekilde dizayn edildiginden esanjorden likit
sogutucu akiskan ¢ikar. Yiiksek basincl likit, likit gaz ayiricisina gelir. Buradan da sogutma
operasyonunu gerceklestirecek olan ic iinitelere yiiksek basinchi likit gonderilir. I¢ iinitenin
icerisinde bulunan genlesme valfinde basinci buharlagsma basincina disiiriilen likit sogutucu
akigkan i¢ iinite esanjoriinden (evaporator) gecerken ortam havasindan 1s1 ¢eker ve buharlasir.
Diisiik basincli gaz haline gelen sogutucu akiskan BC kutusuna gelir ve burada ki selonoid
valflerden gecerek yeniden yiiksek basincli kizgin sogutucu akiskan buhari haline getirilecegi

kompresore girer.

Sogutma BC Kutusu
Gevrimi

4 Yollu Vana
Seloroid valf Blodh

sk Basach Gag - "
._..-*a_|% : Dk Basegl Gaz
'-'-"—-[.? ¥
__{"._[F A

- /) —
““"””m - Ia; Uniteler
Vidook Basnch Lk l ] LBV
Lilat Gaz Separatiru 3
q—l I | Vidcmsk Basrgh Likit
Dis Unite

Sekil 5.5 VRF iki borulu 1s1 geri kazanimli sistemlerde tam sogutma prosesi

5.1.2.2 Agirhikh sogutma prosesi

Agirlikli sogutma prosesi i¢ iinitelerde ki sogutma yiiklerinin toplami 1sitma yiikleri

toplamindan daha fazla oldugunda gerceklesir. Kompresorden cikan asiri kizgin ve yiiksek
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basingli sogutucu akiskan dis iiniteye gelir. Bu prosesde de yine dis linite esanjorii kondenser
gibi calisir ve sogutucu akiskan 1sisin1 atmosfere atar, ancak burada sogutucu akiskanin
tamamu likit faza doniistiiriilmez. Kondenser ¢ikisinda yiiksek basingli, iki fazli bir gaz-likit
karigimi vardir. Bu iki fazli karisim BC kutusu iginde ki likit-gaz ayiricisina girer. Buradan
yiiksek basinghi gaz ayrisarak 1sitma yapacak olan i¢ iiniteye gider ve 1sisim1 burada atip
yogusarak, yeniden yiiksek basin¢li likit fazda likit-gaz ayiricisina gelir. Sogutma
operasyonunu gerceklestirecek olan yliksek basingl likit sogutma yapacak olan i¢ {initelere
dagitilir. Her bir i¢ iinitenin girisinde bulunan genlesme valfinden gecerek diisiik basinglh likit
haline doniisiir. I¢ iinite evaporatoriinden gecerken bulundugu mahalin 1sisin1 cekerek
buharlasir. Diisiik basingli gaz haline gecer ve bu halde BC kutusuna doner. BC kutusu diisiik

basingli gazi1 dort yollu vanadan gecirerek yeniden kompresore yollar.
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Sekil 5.6 VRF iki borulu 1s1 geri kazanimli sistemlerde agirlikli sogutma prosesi

5.1.2.3 Tam 1s1 geri kazamm (esit agirhikl 1sitma ve sogutma)

Tam 1s1 geri kazanim prosesi sogutma modunda calisan i¢ iinitelerin, 1sitma modunda ¢alisan
i¢ Uniteler ile ayni 1s1 yiikiine sahip oldugu bir an i¢in gergeklesebilecek, 1s1 geri kazanimin en
ideal halidir. Bu proseste, kompresorden yine yiiksek basing ve sicakliga sahip kizgin

sogutucu akiskan cikar ancak bu sefer dig iinite kondenserini by-pass yaparak gecer, likit-gaz



38

seperatoriine sadece kizgin gaz gelir ve buradan 1sitma yapacak ig¢ iinitelere gonderilir, ic iinite
esanjoriinden (kondenser) gecerken yogusur ve yliksek basingh likit fazina gecer. Bu yiiksek
basingl likit BC kutusuna gelir ve sogutma modunda calisan i¢ iinitelerin yiiksek basingl likit
sogutucu akiskan ihtiyac1 bu sekilde karsilanir. i¢ iinite girisinde bulunan genlesme valfinden
gecen sogutucu akiskan diisiik basingl likit fazina doniisiir ve sogutma modunda calisan ic
initelerin esanjorlerinden (evaporator) gecerken ortamdan 1s1 c¢eker ve buharlasir, diisiik

basingli gaz fazinda gecer. Buradan tekrar kompresore doner.

Tamlsi Geri Kazanim BC Kutusu
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Sekil 5.7 VRF iki borulu 1s1 geri kazanimli sistemlerde tam 1s1 geri kazanim prosesi

Bu proseste dis iinite esanjorii by-pass edilmistir. Bu da sistemde hi¢ atik 1s1 olmadigini
gostermektedir, kompresoriin bir kez sogutucu akiskan gonderdigini ve sogutucu akiskanin
hem 1sitma i¢in hem de sogutma icin kullanildigini, boylece 1s1 geri kazaniminin tam olarak
saglandigin gosterir. Eger 1s1 pompal1 bir sistem kullanilsaydi, 1sitma ve sogutma i¢in sistem
iki kez sogutucu akiskan gonderecek, kompresorler iki kez sikistirma yapacakti. Tam 1s1 geri
kazanim prosesinde sistem COP si maksimum degerine ulasir ve teorik olarak nominal dis

tinite COP sinin tam iki katinda bir COP ile calisir.
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Sekil 5.8 VRF iki borulu 1s1 geri kazanimli sistemlerde tam 1s1 geri kazanim noktast

5.1.2.4 Agirhkh 1sitma prosesi

Agirlikli sogutma prosesi i¢ iinitelerde ki 1sitma yiiklerinin toplami1 sogutma yiikleri
toplamindan daha fazla oldugunda gerceklesir. Kompresorden c¢ikan asir1 kizgin ve yiiksek
basin¢h sogutucu akiskan BC kutusu icinde ki likit-gaz ayiricisina gelir. Isitma modunda
calisan i iinitelere likit-gaz ayiricisindan gaz fazda sogutucu akiskan yollanir. I¢ iinite
esanjorlerinden (kondenser) gecerken mahal ortam havasina 1s1 gegisi olur ve sogutucu
akiskan yogusur, likit fazda yiiksek basinglh faza gecer. Sogutma modunda ¢alisan i¢ iinitelere
1sitma prosesinden donen yiiksek basingli likit gonderilir, artan likit ise BC kutusu icinde ki
genlesme valfinden gecirilir ve algcak basingh likit-gaz karisimi haline getirilir. Sogutma
modunda calisan i¢ iiniteye gonderilen bir miktar sogutucu akiskan da ic¢ iinite genlesme
valfinden gecer, diisiilk basincl likit haline gelir ve i¢ iinite esanjoriinde (evaporator) ortam
havasindan 1s1 cekerek buharlasir diisiik basin¢hi sogutucu akigkan gazi haline gelir. BC
kutusu i¢inde ki genlesme valfinden c¢ikan diisiik basincli likit-gaz karisimi ile sogutma
modunda c¢alisan diisiik basincli gaz fazlari BC kutusu icinde karistirilir ve nihayetinde iki
fazli (likit-gaz) diisiik basincli sogutucu akiskan dis iiniteye gonderilir. Dis iinite esanjoriinde
(evaporator) iizerinden cebri olarak atmosfer havasi gecirilen sogutucu akiskan buharlasarak

tamamui gaz fazda kompresore girer.
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Sekil 5.9 VRF iki borulu 1s1 geri kazanimli sistemlerde agirlikli 1sitma prosesi

5.1.2.5 Tam isitma prosesi

Tam 1sitma prosesinde 1s1 geri kazanimi yoktur, sistemde 1s1 pompasi sistemlerde oldugu gibi
tiim i¢ iiniteler sogutma modunda c¢alisir. Kompresorden ¢ikan asir1 kizgin ve yiiksek basingl
sogutucu akiskan BC kutusu icindeki likit-gaz ayiricisina gelir. Buradan kizgin, yiiksek
basingli sogutucu akiskan ic iinitelere dagitilir. i¢ iinite esanjorleri burada yine kondenser
gorevi yapmaktadir. Ic iinite fan1 sayesinde esanjor iizerinden ortam havasi sirkiile ettirilen
sogutucu akigkan 1s1 vererek yogusur, gizli 1sisin1 ortam havasina verir ve ortami 1sitir.
Yiiksek basin¢h likit fazina gecen sogutucu akigkan BC kutusuna gelir, burada bulunan
genlesme valfinden gecerek diisiik basingh iki fazli bir halde dis {inite esanjoriine gelir. Dis
inite fan1 yardimiyla atmosfer havasi cebri olarak dis iinite esanjorii tizerinden akar, bu sirada

esanjor i¢inde ki diisiik basingh gaz-likit karisiminin tamami buharlagarak kompresore gider.
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Sekil 5.10 VREF iki borulu 1s1 geri kazanimli sistemlerde tam 1sitma prosesi

5.2 Su Sogutmal Dis Uniteli VRF Sistemler

Yine hava sogutmali sistemler gibi su sogutmali sistemlerinde 1s1 pompasi ve 1s1 geri
kazanimli olmak {iizere iki tipi bulunmaktadir. Burada ki fark dis {initenin 1s1 alis verisini su ile
gerceklestirmesi, sulu sistemler ile VRF sistemlerin avantajlarint kombine etmis olmaktir. Su
sogutmal1 sistemlerde yine tesisatta R410A sogutucu akiskani dolagsmakta dis iinitedeki
esanjorden sogutucu akiskan ile su tarafi arasinda 1s1 transferi olmaktadir. Burada su tarafi iki
sekilde tasarlanabilir, eger ¢cevremizde kullanabilecek bir su kaynagi var ise bir pompa ile bu
su dis iinite esanjoriinden gecirilerek sistem calistirilabilir. Ancak genellikle boyle bir su
kaynagi bulma sans1 bulunmaz, bu yiizden de kapali ¢evrimli bir su tarafi dizayn1 yapilmasi
gerekir. Burada su tarafi kapali ¢evrim esasina gore yapildifinda, dis iiniteler 1sitma
yapilacaksa, mahallerin 1sitilmas1 i¢in gereken 1s1y1 sudan cekeceginden suyun bir kazan
sistemi ile 1sitilmas1 gerekir. Ayn1 sekilde sogutma yapilacak ise de dis linitelerin mahallerden
cektikleri 1s1y1 suya atacaklari i¢in suyun bir sogutma kulesi ile sogutulmasi gerekir. Bu
sistemin dizayn sartlarina bakildiginda 1sitma yapilacagr zaman bir kazan sistemi ile suyun

sicakligim 20°C da, yada sogutma yapilacagi zaman suyu 30°C da tutmamiz yeterli olacaktir.
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Sistemin su sicakligi bu kazan-sogutma kulesi sistemi ile sabit tutulacagindan, sistem dis hava
sicakligindan, hava sogutmali VRF sistemlere gore daha bagimsiz olacak ve hava sogutmali

dis tinitelerde bahsettigimiz dis sicakliga baglh kapasite dalgalanmalar1 yasanmayacaktir.

Isitma icin 20°C ve sogutma icin 30°C gibi sicakliklarda su eldesi sistemler i¢in oldukga

kolaydir ve ¢ok verimli bir sekilde saglanabilir.

Sekil 5.11 VRF su sogutmali dis iinite [1]

5.3 VRF Sistemlerde Sicak Su Uretimi
Giiniimiizde artan dogalgaz fiyatlar1 ve azalan fosil yakit rezervleri insanoglunu daha verimli
ve daha cevreci yakitlar ve sistemler kullanmaya yonlendirmistir. Kullanma sicak suyu

tiretimi 1s1tma i¢in kullanilan toplam enerjinin %?20 ile %25 ini olusturmaktadir.
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Sekil 5.12 Konvansiyonel kazan sistemi ile 1s1 pompasi sistemlerin 1sitma verimleri [4]

Yukarida ki sekil incelendiginde kazan sisteminin 1s1l ve kimyasal kayiplar neticesinde
veriminin %96 oldugu goriiliir. 100 birimlik dogalgaz enerjisinden 96 birimlik enerjiyi

1sitmada kullanilacak sekle doniistiirebilmistir.

Is1 pompasi sisteme bakildiginda ise 100 birimlik dogalgaz enerjisinden elektrik santralinde
55 birimlik elektrik enerjisi elde edilmistir. Enerjinin iletimi sirasinda olusan kayiplar ile 52
birimlik elektrik enerjisi 1s1 pompasi sisteme ulasabilmistir. COP degeri 4 olan yeni nesil bir
1s1 pompasi sistem bu mahale 208 birimlik 1sitmada kullanilabilecek enerji saglayabilir. Bu
sekilde bakildiginda verimi yiiksek gibi goziiken kazan-boyler sisteminin, COP si 4 olan bir

151 pompasi cihaza gore verimi yaklasik 2 kat daha diistiktiir.
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Yalniz burada her zaman 1s1 pompas1 sistemler kazan sistemine gore daha verimli caligir
denilemez. Dikkat edilirse yukarida ki hesap COP degeri 4 olan bir 1s1 pompast ile yapilmistir.
Ancak 1s1 pompalarinin COP degerleri 1s1 kaynagi ve 1s1 kuyusu sicakliklar ile yakindan
ilgilidir ve hava kaynakli VRF sistemlerde bahsettigimiz Ozellikle hava kaynakli 1s1
pompalarinin COP degerleri dis sicaklik diistiikge azalir. Buna gore 1s1 pompasi sistemin
calistigl cografyaya gore anlik degil yillik COP ortalamasina bakilmali, COP degeri 1sitmada
yillik ortalama 3 degerinin iizerinde ise 1s1 pompasi sistem ile 1sinmak kazan sistemine gore

daha verimli denilmelidir.

Is1 pompas: sistemleri ile 1sitma yapildigr gibi ayni mertebede verimlilikler ile sicak su
tiretimi yapmak da miimkiindiir. Is1 pompasi sicak su iireteclerinin bircok c¢esidi

bulunmaktadir. En yaygin kullanilanlar1 agagida incelenmistir.

5.3.1 Is1 pompasi sicak su iiretecleri

5.3.1.1 Domestik tip sicak su iiretecleri

Domestik tip su iiretecleri daha ¢ok kiiciik kapasite de sicak su ihtiyact olan ev, villa vs. gibi
yerler i¢in dizayn edilmistir. Klasik mekanik sogutma c¢evrimi prensibine gore calismakta
olup, dis iinite esanjoriinii bir evaporator gibi kullanarak atmosfer havasindan 1s1y1 ¢eker ve
kondenserinden 1s1y1 suya aktarir; bu nedenle de havadan suya 1s1 pompasi adini alirlar. Paket
tip denilen domestik sicak su 1siticisinda kondenser dis iinitenin i¢inde olup, 1s1y1 suya dig
tinitede aktarirken; split tip domestik su 1siticisinda kondenser i¢ mahalde bir i¢ iinitenin

icindedir ve sogutucu akigkandan 1s1y1 suya ic iinite de aktarir.

5.3.1.2 Ticari tip sicak su iiretecleri

VREF sistemler ile birlikte ¢alisabilen, domestik tip sicak su iireteclerine gore daha yiiksek
kapasitelerde sicak su iiretimi yapabilen modiillerdir. VRF sisteminin avantajlart ile 1s1
pompasi sicak su iireticilerinin avantajlarim birlestirdigi i¢in verim ve konfor olarak domestik

tiplere gore avantajlari mevcuttur.
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Sekil 5.13 Domestik paket tip havadan suya 1s1 pompasi (Melco, 2008)

Sekil 5.14 Domestik split tip havadan suya 1s1 pompast (Melco, 2008)

Ticari tip sicak su iiretecleri 1s1 geri kazanimli VRF sistemler ile birlikte kullanilirlar. Yaz
sartlar1 icin diisiiniildiigiinde bir ortam sogutuluyor iken buranin atik 1sistm dig iinite
kondenserinden atmak yerine 1s1 geri kazanim ile sicak su iiretecine gonderilir ve kullanilan
modiile gore 70° C veya 45° C ‘da sicak su {iretilebilir. Bu yaz sartlar1 icin neredeyse sifir
maliyetle sicak su iiretimi demektir. Ayrica ¢ift serpantinli boylerler kullanilarak da bir
serpantin VRF sistemden, bir serpantin de giines enerjisinden beslenerek oldukca verimli

sistemler kurulabilmektedir. Aym sekilde kis sartlar1 da diisiiniildiigiinde VRF sistem tiim i¢
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tiniteleri 1sitmada calistigl bir durumda ise, 1s1 geri kazanim olmayacak ancak 1s1 pompasi
sicak su liretegleri gibi dis iinitenin kaynagindan cektigi 1s1 sicak su iiretecine gonderilmek

suretiyle sicak su iiretimi yapilabilecektir.

VRF sicak su iiretici modiillerini inceleyecek olursak, iki tip modiil karsimiza ¢ikacaktir.

Birinci modiil ATW adi verilen havadan suya 1s1 aktarimi1 yapan modiildiir.

HAVADAN SUYA
(AIR TO WATER)

Sekil 5.15 ATW havadan suya 1s1 aktarimli 45° ¢ sicak su iiretici modiil (Melco, 2008)

ATW sistemlerde; VRF sistemin 1s1 geri kazanmim sayesinde sogutmada calisan i¢ iinitelerin
atik 1s1s1 veya dis iinitenin kaynagindan cektigi 1s1, sogutucu akiskan sayesinde ATW
modiiliine tasinir. ATW modiilii sogutucu akiskanla, su arasinda bir esanjor gorevi iistlenir ve
sogutucu akigkanin 1s1s1n1 suya aktarir. Bu sekilde boyler tankinda 45° C sicakliga kadar sicak

su iiretilip, saklanabilir.

Ikinci Modiil HWS (Hot Water Suppy) adi verilen 70° C da sicak su iiretimi yapabilen
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esanjordiir. Yine ATW modiilleri gibi VRF sistemden sogutucu akiskanla beslenen HWS
modiilleri, buna ek olarak icinde ikinci bir R134A’lh mekanik sogutma cevrimi bulundurur.
Bu sekilde VRF sistemden gelen R410A sogutucu akigkani HWS modiiliiniin evaporator
kismina gelir, burada 1sisin1 R134A ya aktarir. Gaz fazina gecen R134A sogutucu akiskani
HWS iinitesinin kompresoriine girer. Buradan sicaklik ve basinci yiikselmis kizgin sogutucu
akiskan fazinda HWS modiilii kondenserine girer. Kondenserde 1sisin1 kullanma sicak suyuna
atar ve yogusur. Yiiksek basingli sivi R134A sogutucu akiskant HWS genlesme valfinden
gecer ve diisiik basincl likit fazinda HWS evaporatoriine girer ve ¢cevrimi devam ettirir. Bu

ikinci mekanik ¢evrim sayesinde 70° C’ da sicak su iiretimi miimkiin olur.

SICAK SU

Sekil 5.16 HWS iki mekanik sogutma ¢evrimli 70° C sicak su iiretici modiil (Melco, 2008)

HWS modiilleri 1s1 geri kazanimli VRF sistemlerinin uygulandig1 her yere entegre edilerek
sicak su iiretimi yapilabilir. Tiim 1s1tma ve sogutmanin VREF ile saglandig: villa tip yerlerin
1slak hacimlerinin yerden 1sitmasi i¢inde kullanilabilecegi gibi, spor salonu ve havuzun bir
arada bulundugu, bir yerin siirekli sogutma isterken (spor salonlar1 kisin dahi sogutma
isteyebilir), bir yerinde siirekli 1sitma istedigi (havuzlar) yerlerde yiiksek verimlere ulasarak

kullanilabilir.
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Sekil 5.17 VREF sistem, giines enerjisi, HWS ve ATW ‘nin birlikte kullanildig1 bir ¢alisma
(Melco, 2008)
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6. UYGULAMA VE OLCUMLERIN YAPILMASI

Bu tez calismasinda Istanbul Atasehir’de bulunan ve VRF sistem ile iklimlendirilen bir ofis
binasinin 2008 yili boyunca saatlik olarak klima sisteminin elektrik tiiketimleri Ol¢iilmiis,
bilgisayara aktarilmistir. Ofiste klimalar is gilinlerinde is saatleri boyunca calistigi igin
Olctimler haftada 6 giin (cumartesi yarim giin) sabah 7.00 ile aksam 19.00 saatleri arasinda
otomatik olarak yapilmistir. Ayrica i¢ iinitelerin saatlik 1s1l kapasitelerinin tayini igin,
genlesme vanalarinin agiklik oranlarina gore sogutucu akigskanin i¢ iinitelerde ki debisi baz
alinarak TG2000 bilgisayar programu ile i¢ iinite kapasiteleri hesaplanmustir. I¢ iinitelerin
saatlik kapasiteleri ile dis iinitenin cektigi elektrik degeri oranlanarak da saatlik COP
degerlerine ulasilmaya calisilmistir. Daha sonra yillik isletme maliyetlerini tahmin etmeye
yonelik ESEER bazli bir hesap metodu gelistirilmis, binada ki VRF sistemin bu metotla
hesaplanan yillik COP’si ile 6l¢iimlenen COP karsilastirilmistir. Iki COP degeri arasinda ki
sapmalar ve nedenleri irdelenmistir. Ayrica bu tez ¢calismasinda Istanbul’da bir ofis binasinin
1sitma ve sogutmasinin 1s1 pompast yada 1st geri kazanim cihazi kullanarak yapilmasinin

ekonomikliligi karsilastirilmstir.

Olgiimlemelerin nasil yapildi§i ve hesaplamalar ilerleyen béliimlerde ayrintili olarak

anlatilacaktir. Binanin mimari ¢izimleri ve VRF sistem projesi Ek-1’de verilmistir.

- \?;{E%%;, |
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™

Sekil 6.1 Olgiimlerin yapildig: binanin ve ¢atida ki VRF dis iinitelerinin iistten goriiniisii



Cizelge 6.1 Olgiim yapilan binanin 1sitma ve sogutma yiikleri
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KlimaPLUS OFiSLER YUK CiZELGESi

Dizayn Sartlar1 Yaz/Kis - 33/-3 KT

MAHAL YUKU I¢ Ortam Yaz/Kis 24/20 KT
MAHAL ic Unite | I¢ Unite | ic Unite
MAH | MAHAL TOPLAM | Mahal Lo
ALANI ISITMA | DUYULUR | TOPLAM - I¢ Unite Duyulur | Toplam Toplam
NO ADI DIO | %10 Art. | I¢ Unite
(m2) (Watt) (Watt) (Watt) Secimi Sogutma | Sogutma Isitma
(Watt) Adedi
Kapastesi | Kapastesi | Kapastesi
1. NORMAL KAT _ . _ -
. PEFY P100
101 | OFIS 70 7.040 7.455 8.741 0,85 9.615 1 7.500 11.000 10.000
VMM
MUDUR PEFY P32
102 27 3.110 2.731 3.345 0,82 3.680 1 2.800 3.500 3.200
ODASI VMM
EGITIM PLFY P63
103 65 7.344 8.974 10.841 0,33 11.925 2 4.800 7.000 6.400
SALONU VBM
GIRIS PMFY P20
104 N 12 1.841 1.470 1.701 0,86 1.871 1 1.800 2.200 2.000
HOLU VBM
. PEFY P80
105 | OFIS 108 11.854 11.980 14.450 0,33 15.895 2 6.000 8.800 8.000
VMM
106 | DEPO 20 0 0 0 - 0 - - - - -
2. NORMAL KAT i
. PEFY P80
201 | OFIS 55 5.215 5.030 5.740 0,88 6.314 1 6.000 8.800 8.000
VMM
MUDUR PMFY P25
202 40 4.221 3.974 4.595 0,86 5.055 2 2.100 2.700 2.600
ODASI VBM
. PEFY P20
203 | OFIS 17 1.445 1.480 1.770 0,84 1.947 1 1.800 2.200 2.000
VMM
TOPLANTI PEFY P40
204 21 3.115 2.779 3.240 0,86 3.564 1 3.400 4.400 4.000
ODASI VMM
GIRIS PLFY P50
205 . 40 4215 3.590 4351 0,33 4.786 1 3.900 5.500 5.000
HOLU VBM
SERVER PKFY P63
206 0 4.500 4.800 0,94 5.280 1 4.600 6.400 6.400
ODASI VFM
. PEFY P80
207 | OFIS 50 5.804 5.707 6.584 0,87 7.242 1 6.000 8.800 8.000
VMM
. PEFY P80
208 | OFIS 47 5.115 5.680 6.474 0,38 7.121 1 6.000 8.800 8.000
VMM
. PFFY P25
209 | OFIS 14 2314 1.948 2.245 0,87 2470 1 2.100 2.700 2.600
VKM
TOPLAMIAR : 586 62.633 67.298 78.877 86.765 17
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6.1 Projede Kullanilan Cihazlarin Tanitilmasi

Binada bir adet 14 HP 1s1 pompasi dis tinite ve bir adet 18 HP 1s1 geri kazaniml dis iinite

kullanilmaktadir.

Cizelge 6.2 VRF Sistem 14 HP 1s1 pompas1 dis tinitenin (PUHY P350) teknik 6zellikleri
(Melco, 2008)

PLUH PADDYHM

| Gl ks iz d kablohy 3B0-800-415V S0M60H:

Sojutma kpeeies #1) £0 4590 50.0

o) *1| BTUM 136,500 153,500 170,600
'IE."I;!H..'IH W 11.20 13.23 16.28
M A WO-179.173 23212204 274281251
COP W) 57 140 a7

SoQutra |katam | YT 15-G4'C (B~75 F)

e *3|Dgoram | kT +5-43°C @3-109'F)

aak

frakmpeies #2) W £0 50.0 56.0

Momiis) 2| prin 153500 170,500 191100
Gl etimi| kW 1209 1347 15.38
[T A A.4-19.3- 186 2721 a8 25094 B30T
TP R iz an a64

Is1 pompas1 dis iinitenin nominal sogutma kapasitesi 40 kW ve nominal 1sitma kapasitesi 45
kW dir. Sogutmada nominal COP degeri 3.57 iken, 1sitmada nominal COP degeri 3,72

degerine ulagsmaktadir.

VRF 1s1 pompast dis iinite -20°C sicakliga kadar 1sitma modunda calisabilirken, 43°C
sicakliga kadar sogutma modunda calisabilmektedir. Inverter (degisken frekansli) kompresore

sahip oldugu i¢in devreye girme esnasinda demeraj akimi ¢cekmez.

Cizelge 6.3 VRF sistem 18 HP 1s1 geri kazanimli dis iinitenin (PURY P450) teknik 6zellikleri
(Melco, 2008)

[Modelsrm PUHY-PASOYSHU-AL BS) | PURMPSOOYSHM-ALBS)
| G lary 3 b 4 koo JB0-400-41 57 SME0H:
Sogutma kpasites #1) kW 50.0 56.0
{Nerminal) #1| BTUh 170500 151,400
%rm [T 1414 16.75
m A 215-226-218 283268358
COP BRI 153 134
Sofutmadalg ortam ¥T. 15~24C{B~75 F)
galma orm | K.T -5~43C R3~ 1097
oy 3
bimabanutes  %2| KW 56.0 810
{Normina) #2| BTUh 151,100 215,000
e BT 1471 15.79
ki A 248-21.5-227 28326553
0P ERN) 180 75
himada [eotenec| KT 15~ T C{H=~BI'F
galmma r.n-n YT. W~ 155C (4~ E0F)
sk #3
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Is1 geri kazamimli dig iinitenin nominal sogutma kapasitesi 50 kW ve nominal 1sitma
kapasitesi 56 kW dir. Sogutmada nominal COP degeri 3.53 iken, 1sitmada nominal COP

degeri 3,80 degerine ulagsmaktadir.

VREF 1s1 geri kazanimli dis tinite -20°C sicakliga kadar 1sitma modunda calisabilirken, 43°C
sicakliga kadar sogutma modunda calisabilmektedir. Inverter kompresore sahip oldugu icin
devreye girme esnasinda demeraj akimi ¢ekmez. Nominal COP oranlarina bakildiginda daha
diisiik bir COP degerine sahip gibi goziiken 1s1 geri kazanimli dis iinitenin, Olciilmiis saha
performansi degerleri 1s1 pompast iiniteden daha yiiksek ¢ikmistir. Bunun nedeni de nominal
calisma esnasinda 1s1 geri kazanimin hesaba katilamiyor olmasindandir. Bu durum ileri ki

boliimde agiklanmaktadir.

Olgiimlerin yapildig1 binanin ofis kisimlarinda kanalli tip i¢ iiniteler kullaniliyor olup, giris
hollerinde tavan tipi kasetli cihazlar kullanilmistir. Binada bulanan egitim salonu icin yine
dort yone iiflemeli kasetli cihazlar kullanilip, server odasi i¢in duvar tipi ic¢ {niteler
secilmistir. Server odasinda yaz ve kis sezonun da sogutma gerektigi i¢in 1s1 geri kazanimli
dis lniteye baglanmistir. Dis hava sicakligt 15°C ile 25°C arasinda oldugunda,
iklimlendirmeye gerek olmadig diisiiniilerek, yapilan otomasyonla DSAD sistemi
calismamaktadir. Ancak server odasinin siirekli ¢alismasi ve sartlandirilmasi gerektigi igin,

burada bulunan yedek klima (server odasi split klimasi) devreye girmektedir.

6.2 Olciimleri Yapilan Binanin Is1 Yiikleri

Mahaller i¢in hesaplanan 1s1 yiikleri ve buna gore segilen cihazlar Cizelge 6.1°te verilmistir. Mahal 1s1
yiiklerine gore i¢ iinitelerin se¢imini yaparken, cihaz katalog nominal degerlerini almak hata
yapmamiza sebep olabilir. Bu sebeple, i¢ {initelerin o dizayn sartlar1 i¢in verdikleri gercek 1s1
yiiklerini teknik kitaplar yardimi verilmis olan egrilerden hesaplamak ve cihazlarin duyulur ile
gizli 1s1 kapasitelerini bulmak gerekmektedir. I¢ iinitelerin ve buna bagl olarak dis iinitelerin
kapasitelerinin dogru belirlenmesi ilk yatirim maliyetini ciddi oranlarda etkileyeceginden,

secimler dogru yapilmalidir.
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6.3 Olciimleri Yapilan Binanin VRF Montaji Ve iscilik Maliyetleri

Bu tezde enerji tiikketim degerleri Olciilen binanin VRF sistem montajinin maliyeti, ¢izelge 6.4
de verilmistir. VRF sistem montajinda oncelikle bakir boru hatlart ¢ekilir, izolasyonlar
kaplanir. Bakir borularin agizlan kaynak ile kapatilir ve sisteme 41 bar basingta azot gazi
verilir, sisteme baglanan manometreden, basing her giin tekrar kontrol edilir. Bir hafta
sonunda sistemde ki basing hala 41 bar ise sistemde ve kaynaklarda kacak olmadig anlasilir
ve montajlara ic iinitelerin baglanmasi ile devam edilir. I¢ iiniteler rakorlu baglantilar ile daha
once cekilmis bakir boru tesisatina baglanir. Sisteme yine 41 bar basing verilerek ii¢ giin
boyunca teste tabi tutulur ve daha sonra dig iinite birlestirmeleri yapilir. Dis {initelerin
baglantilar1 daha sonra yapilacaksa basing 41 bardan 21,5 bara diisiiriiliir ve bu sekilde
bekletilir. D1s iinite yerlesimleri yapilip, bakir boru hatlar ¢ekildikten sonra; i¢ iiniteler ile
kablolu bireysel kumandalar ve ic¢ iiniteler ile dis iiniteler arasina sinyalizasyon hatlar1 cekilir.

Sinyalizasyon hatlarinda blendajli 3x1,5 mm? kablolar kullanilir.

Bakiar boru hatlariin is¢iligi, kaynaklarin azot altinda yapilmasi, bakir boru et kalinliklarinin
ve izolasyon kalinliklarinin uygunlugu, daha sonra ki bakim ve servis islemleri icin i¢ ve dis
initelerin yerlesimleri ve sistemin performansini etkileyebilecek olumsuz bir montajin

olmamasi i¢in kontroller detayli bir bicimde yapilip ve devreye alma islemleri yapilir.

Cizelge 6.4 Ornek binanin montajinin tamamlanmasindan sonra diizenlenmis hak-edisin
ozetidir. Sistemler devreye alindiktan sonra 2 ayda bir yetkili servisler tarafindan kontrol
edilmeli, bakimlar1 yapilmalidir. Verimi arttirmak i¢in i¢ iinitelerin filtre temizlikleri her ay
kullanici tarafindan yapilmadir. Ig iinite filtre temizlikleri ile ilgili bilgi servisler tarafindan

kullanicilara verilir.

Atasehir Ofis i¢in kullanilan {initelerin ilk yatirnm maliyetleri Ek-2 de ayrintili olarak

verilmistir.
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Cizelge 6.4 Atasehir Ofis icin VRF sistem montaj kesfi ve montaj fiyatlari

VRF SISTEM MONTAJ KESIiF OZETi

NET BiRIM TOPLAM FIYAT (
NO ISIN CINSI MIKTAR | BIRIM FIYAT ($) $)
BAKIR BORULAR (MALZEME + ISCILIK)
1/4" - 0,8 mm+13 mm izoleli 13 metre 470 $ 61,10 %
3/8" - 0,8 mm+13 mm izoleli 31 metre 6,30 $ 195,30 $
1/2" - 0,9 mm+13 mm izoleli 39 metre 8,60 % 33540 %
! 5/8" - 1,0 mm+13 mm izoleli 18 metre 12,00 $ 216,00 $
3/4" - 1,0 mm+13 mm izoleli 5 metre 14,10 $ 70,50 $
7/8" - 1,0 mm+13 mm izoleli 8 metre 18,90 $ 151,20 $
11/8" - 1,2 mm+19 mm izoleli 26 metre 22,00 $ 572,00 $
2 BAKIR BORU SARF MALZEMESI 15% 240,225
IC UNITE MONTAJLARI
KASETLI TiP 4 adet 58,00 $ 232,00 $
3 DUVAR TiPi 3 adet 69,00 $ 207,00 $
LOSSNAY (50-100) 2 adet 69,00 $ 138,00 $
4 DIS UNITE MONTAJLARI 1 adet 144,00 $ 144,00 $
5 JOINTLER 6 adet 35,00 % 210,00 $
6 SINYALIZASYON KABLOSU 120 metre 1,70 $ 204,00 $
7 KABLOLU KUMANDA 7 adet 8,00 $ 56,00 $
8 MERKEZI KUMANDA 1 adet 69,00 $ 69,00 $
DRENAJ HATTI
) 32 mm PVC 100 metre 520% 520,00 $
10 AZOT ve VAKUM TESTI 1 takim 184,00 $ 184,00 $
11 GAZ SARJI (R410A) 9 kg 20,10 % 180,90 $
12 DEVREYE ALMA 1 takim 184,00 $ 184,00 $
TOPLAM 4.170,63 $




55

6.4 VREF Sistemin 2008 Yih Saatlik COP Ol¢iimleri

6.4.1 Olciimlerin yapilmasi

Olgiimlerin yapildigit DSAD sistem bir merkezi kumanda ile bilgisayar sistemine entegre
olarak calismaktadir. Bilgisayara yiiklenen TG2000 yazilim1 sayesinde sistemin i¢ iinitelerinin
calisma degerleri bilgisayar ekraninda goriilebilmekte ve kaydi tutulabilmektedir. Dig
tinitelerin cektikleri elektrik gii¢leri bir kW-transdiiser tarafindan 6l¢iilmekte ve bilgisayara
gonderilmekte, burada da saatlik olarak ¢ekilen elektrik giicii kaydedilmektedir. ¢ iinitelerin
caligma kapasiteleri genlesme vanalariin acikligi ile hesaplanmustir. I iinitelerin 1sitma veya
sogutma kapasitesi, gonderilen sogutucu akiskan debisi ile orantilidir. Genlesme vanalarinin
aciklik oranlar1 da 0~2000 pulse arasinda degismektedir. 2000 pulse aciklikta o i¢ iinitenin
nominal maksimum kapasiteye yakin bir kapasitede calistig1 ve O pulse da ¢alismadigi esasina
gore, genlesme vanasinin agikligr ile i¢ {inite kapasiteleri arasinda lineer bir baglanti
bulunmaktadir. Bu hesaptan yola ¢ikilarak sistemin verdigi anlik 1s1] kapasite o anda calisan
i¢ tinitelerin genlesme vanalarinin agiklik oranlarinin toplami1 MELCO TG2000 BUMP-COP
bilgisayar program ile saatlik olarak hesaplanmistir. Ayrica dis hava sicakliklart da saatlik
olarak dis hava sicaklik sensorii sayesinde kaydedilmistir. Bu ¢alismada 2008 yilinda VRF
klima sisteminin ¢alistig1 saatlere ait i¢ {inite kapasiteleri, ¢ekilen elektrik giicleri ve dis
sicaklik degerleri kaydedilmistir. Daha sonra i¢ iinitelerin vermis oldugu 1s1l gii¢, cekilen

elektik giiciine boliinerek anlik COP degerleri tespit edilmistir.

Genlesme
Valfi
Oda Slcakllgl
Aciklik Orani 3
\ Aciklik Orani 2
SENNE HEN

""" Acikhk Orani 1
Kapali
Set Sicakhg
ic Unite _ig Unite Nominal ,  Genlesme Valfi Anlik Acikhgr
Anhk KapasiteS| Kapasitesi Genlesme Valfi Max. Acikhgi

Sekil 6.2 VRF sistemin ig {inite kapasite tayini icin TG2000 programinin genlesme vanasi
acikliklarini kullanarak kapasite hesaplamasi (Melco, 2008)
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Sekil 6.4 VREF sistem TG2000 programu i¢ iinite kontrol arayiizii
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Olgiimde kullanilan ekipman;

1. EL Time Controls Marka E-Serisi KW Transdiiser (WHM sensor ve doniistiiriicii)
2. Mitsubishi Electric Q Serisi PLC

3. Mitsubishi Electric E1100 HMI (Human Machine Interface)

4. TG2000 MELCO Merkezi Kontrol Yazilimi

5. HUB

6. PC

Sekil 6.5 Q serisi PLC ve kontrol sistemi

‘lﬂ—!llﬂml

O SERIES PLC

Sekil 6.6 TG2000 yazilimi ile G50 merkezi kumanda ve Q serisi PLC baglanti semasi [1]
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12.6°C

mmtﬁ 11

Sekil 6.7 VRF sistemin TG2000 yazilimu ile i¢ inite kapasite ol¢iimii (ekran goriintiisii-
sogutma modu)

Sekil 6.8 VRF sistemin TG2000 yazilimi ile anlik i¢ iinite kapasite 6l¢iimii (ekran goriintiisii-
1sitma modu)
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.n!\'l%%ﬁ:"
Toplam I¢ Unite Kapasiteleri (kW), Isitma+Sogutma

Dig Unite Enerji Tiketimi
(kW)

Sekil 6.9 VRF sistemin TG2000 yazilimi ile anlik dis iinite kapasite ve elektrik tiiketiminin
Olctimii (ekran goriintiisii)

Sekil 6.7, 6.8 ve 6.9°da dlgiimde kullanilan programin kullanici arayiizii goriilmektedir. Bu
sekilde anlik olarak COP’ler tespit edilmektedir. Program kendisine sensorlerden aktarilan
verileri kayit etmekte ve istenildiginde bir excel ¢iktis1 olarak verebilmektedir. Kaydedilen
bilgiler arasinda ic iinitelere doniis havasi sicakligl, sogutucu akiskan cihaz giris ve cikis
sicakliklari, genlesme vanalarinin acgiklik oranlari, i¢ ortam sicakliklari, ic iinitelerin calisma
ve durma durumlari, kompresor cikisinda sogutucu akiskan sicaklik ve basinci vs. gibi

degerler yer almaktadir.

Olciim yapilan DSAD sisteminde iki adet dis iinite bulunmaktadir. Bunlardan biri 1s1 pompasi
dis iinite, digeri ise 151 geri kazammli dis iinitedir. Olciimler de OU1 olarak verilen dis iinite,
1s1 pompasi dis tiniteyi; OU2 olarak verilen dis {inite ise, 1s1 geri kazanimli dis iiniteyi temsil

etmektedir.
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Sekil 6.10 VREF sistem TG2000 yazilimi arayiizii
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Sekil 6.10 VRF TG2000 programindan excel’e ¢ekilen mahal anlik sicaklik bilgisi kaydi
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Olgiimler klima sisteminin ¢alistig1 is saatleri boyunca yapilmustir. Sistemin rejime girmesi
icin klima sistemi sabah 7.00 da otomatik olarak devreye giriyor ve aksam 19.00 da otomatik
olarak kapanmaktadir. Olgiimler de 7.00-19.00 saatleri arasinda 2008 yili boyunca tiim is
giinlerinde otomatik olarak yapildi ve kaydedildi. Ek-3’de bir yillik 6lciim sonuglar1 detayh

olarak yayinlanmistir.

Cizelge 6.5 20.02.2008’¢e ait VREF sistem kapasite ve COP degerleri 6l¢iim sonuclari (1sitma
ve 1sitma agirlikli modlar)

oul oul ou2 ou2 oul ou2

vil | Ay| Gin| saat Sicaklik | KAPASITE | INPUT | KAPASITE | INPUT | ANLIK | ANLIK
(°C) (kW) (kW) (kW) (kW) CcoP CoP

2008 2 | 20 | 7 7.2 19,560 6,698 24,370 5450 | 2,920 | 4471
2008] 2 | 20 | 8 8.1 21,995 5,738 26,700 5043 | 3833 | 5294
2008 2 | 20 | 9 8,7 17.831 4338 22,893 3966 | 4,110 | 5,772
2008| 2 | 20 | 10 8.8 15,045 4018 16,710 3727 | 3,745 | 4,483
2008] 2 | 20 | 11 8.6 19,807 5,196 24,236 4720 | 3812 | 5135
2008 2 [ 20 | 12| 9.1 16,888 3,979 21,902 3792 | 4245 | 5775
2008] 2 | 20 | 13 9.1 16,928 3,939 21,762 3,745 | 4297 | 5811
2008 2 [ 20 [ 14 | 95 14,246 3711 18.320 3570 | 3,839 | 5,132
2008] 2 | 20 | 15 8,5 16,532 4,698 19,238 4491 | 3519 | 4284
2008 2 |20 [ 16 | 7.6 20,373 5,104 25,604 4525 | 3992 | 5659
2008| 2 | 20 | 17 7.1 21,142 6,266 26,203 5775 | 3374 | 4537
2008| 2 | 20 | 18 6.1 21,139 6,228 24,132 5474 | 3394 | 4408
20081 2 [ 20 [ 19 | 57 24,661 6,738 30,755 5754 | 3,660 | 5345

Cizelge 6.5 goriildiigii gibi olgiimler saatlik olarak kaydedilmistir. Istanbul Atasehir’de
belirtilen tarih icin 6lciilmiis sicaklik degerlerine bakildiginda o giin icin Istanbul da is saatleri
icerisinde sicaklik ortalamasi 8°C (K.T) olarak okunmaktadir. OU1 dis {initesi 1s1 pompasi
oldugundan bu tarihte 1sitma modunda calismakta ve ortalama COP degeri 3,75 olarak
Olctilmiistir. Ancak OU2 dig iinitesi 1s1 geri kazanimli oldugundan tam olarak 1sitma
modunda calistif1 soylenemez. OU?2 dis iinitesine bagli olan Server Odasi i¢ iinitesi bu ayda
da sogutma modunda calistig1 igin sistem 1s1 geri kazamim yapmaktadir. Ayrica toplanti

odalart veya i¢ zonlarda kalan bazi odalar da subat ayinda sogutma gerekmektedir. Bu
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nedenlerden dolayr OU2 iinitesinin agirlikli 1sitma modunda c¢alistigr soylenebilir. Bu sekilde
sistemde hem 1sitma hem de sogutma ihtiyaci olan mahaller varsa 1s1 geri kazanimlh dis
tinitenin COP degeri, 1s1 geri kazanim dolayis1 ile 1s1 pompast bir dis iiniteye gore daha
yiikksek degerlere ulasir. Cizelge 6.5 de OU2 dis iinitenin ortalama COP degerinin 5,09
oldugu goriilmektedir. Aym sartlar da ¢alisan 1s1 pompast iiniteye gore bu COP degeri % 35,7
daha yiiksektir.

Cizelge 6.6 23.07.2008’¢e ait VRF sistem kapasite ve COP degerleri 6l¢iim sonuglar1 (sogutma

modu)
Ooul1 ou1 ou2 ou2 Ooul ou2
Sicaklik | KAPASITE | INPUT | KAPASITE | INPUT | ANLIK | ANLIK
Y1l | Ay | Giin | Saat

°C) (kW) (kW) (kW) (kW) COP COP

2008 7 | 23 | 7 26,6 13,009 3,138 15,435 3,230 4,146 4,779
2008| 7 | 23 | 8 27,7 14,869 4,070 18,799 4,962 3,653 3,789
2008 7 | 23| 9 29,5 23,659 4,736 30,960 5,884 4,995 5,262
2008 | 7 | 23 | 10 31,2 31,726 7,031 37,404 7,253 4,512 5,157
2008 7 | 23 | 11 31,3 32,131 7,153 37,475 7,299 4,492 5,134
2008 | 7 | 23 | 12 31,8 32,163 7,789 36,209 7,765 4,130 4,663
2008 | 7 | 23 | 13 31,5 35,628 7,952 39,954 7,972 4,480 5,012
2008 | 7 | 23 | 14 30,9 30,366 7,258 35,822 7,818 4,184 4,582
2008 | 7 | 23 | 15 29,9 29,313 6,014 36,393 7,036 4,874 5,172
2008 7 | 23 | 16 28,2 21,824 4,032 27,692 4,903 5,412 5,648
2008 | 7 | 23 | 17 27,0 15,251 3,417 18,762 4,116 4,463 4,558
2008 7 | 23 | 18 25,9 14,614 2,776 16,012 2,877 5,265 5,565
2008 7 | 23 | 19 25,2 11,362 2,482 14,320 2,598 4,578 5,511

Cizelge 6.6 da 2008 yil1 temmuz ayina ait 6l¢iim degerleri bulunmaktadir. Bu giin icin DSAD
sistemin tamamiyla sogutma modunda calistigin1 sdylenebilir. Dis sicaklik ortalamasi is
saatleri i¢in 29°C (K.T) degerindedir. Bu sicakliklarda herhangi bir zonun 1sitma isteme gibi
bir durumu olamayacagi i¢in 1s1 geri kazanimhi dis iinite de 1s1 pompasi bir dis iinite gibi tam
sogutma modunda ¢alisir. Is1 geri kazanim olmadigi icin sistem COP degerlerinin birbirlerine
yakin olmasi beklenir ki 6l¢ciim ortalamalarina bakarsak OU1 1s1 pompasi dis tinitesinin COP

ortalamas1 4,55; OU2 1s1 geri kazanimli dis linitesinin COP degeri ortalamasi 4,99’ dur.
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6.4.2 VREF sistem icin ESEER ve IPLV degerleri hesap metodu

VREF sistemlerin gercek sezonluk COP degerlerinin, nominal COP degerlerinden oldukca
farkli oldugu 6lctimlerde goriilmiistiir. Gercek COP degeri dis hava sicakliklarina, i¢ ortamin
ayarlanan sicaklik degerine kadar bircok parametreye bagl olarak anlik degisiklikler gosterir.
Sezonluk gercek COP degeri hakkinda yaklasimlar yapmak icin farkli hesap metodlar
gelistirilmistir. Ornegin chillerler icin gelistirilen ESEER ve IPLV hesaplar1 EUROVENT
tarafindan sezonluk COP tahmininde kullanilan hesap metodlaridir. ESEER (European
Seasonal Energy Efficiency Ratio) farkli kismi yiiklerde ve farkli dis hava sicakliklarinda ki
COP degerlerinin bir ortalamasidir. IPLV (Integrated Partial Load Value) ise sadece farkli
kismi yiik COP’lerinin, dis hava sicakligindan bagimsiz olarak hesaba katildigi bir hesap

metodudur.

Cizelge 6.7 ESEER hesaplamalar1 dizayn sartlar cizelgeleri

Kismi Yiik Dis Sicaklik (°C) | Agirlik Katsayisi
100% 33 3%
75% 28 33%
50% 23 41%
25% 18 23%

ESEER hesap metodunda Cizelge 6.7 de gosterildigi gibi ¢alisma zamaninin %3’{inde
cihazlarin %100 kapasitede ve dizayn sartinda ki sicaklik degerinde calistigi varsayilir,
calisma zamaninin %33’iinli %75 kismi yiik oraninda ve dizayn sartindan 5°C daha diisiik bir
sicaklikta; calisma zamaninin %41’ini %50 kismi yiik oraninda ve dizayn sartindan 10°C
daha diisiik bir sicaklikta; calisma zamaninin %23’iinli de %25 kismi yiik oraninda ve dizayn
sartindan 15°C daha diisiik bir sicaklikta gecirdigi varsayilir. Bu yaklasim gercek COP
degerlerine ulasip, gercek isletme maliyetlerini yaklasik olarak hesaplamak ig¢in
kullanilabilecek en iyi yollardan biridir. Kismi yiiklerde ki COP degerleri iireticilerin teknik
kitaplarindaki egrilerden okunur ve dis sicakliga gore kapasitede olusacak iyilesme veya
diisiis de yine teknik kitaplarindaki diizeltme faktorleri ile hesaplanir. Burada ki hesaplarda
daha iyi bir yaklasim yapabilmek adina; dis sicakliktan kaynaklan verim degisikliklerinin

(hava sogutmali 1s1 pompasi oldugu ic¢in) yaninda, bakir borulardan olan 1sil kayiplar ve
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1sitmada defrost nedeniyle olusacak kayiplar da hesaplamaya dahil edilmistir.

ESEER degeri, formiil 6.1 ile hesaplanmuistir;

ESEER = ((COP @ %100; 33°C) x 0,03) + ((COP @ %75; 28°C) x 0,33) + ((COP @ %50;
23°C)x 0,41) + ((COP @ %25; 18°C) x 0,23) x Diizeltme Faktorleri
(6.1)

IPLV hesab icin kullanilacak formiil;

IPLV = ((COP @ %100 yiik) x 0,01) + ((COP @ %75 yiik) x 0,42) + ((COP @ %50 yiik) x

0,45) + ((COP @ %25 yiik) x 0,12) x Diizeltme Faktorleri (6.2)
COP = Queriten /W harcanan (6.3)
Wharcanan = Qveriten/ COP (6.4)

6.4.3 VRF sistem icin ESEER ve IPLV degerlerinin hesaplanmasi

Her iki dis iinite i¢in de (OU1 ve OU2 icin) ESSER ve IPLV degerlerinin hesaplanmasinda
(6.1) ve (6.2) de verilen formiiller kullanilip, kismi yiiklerde COP degerleri ve diizeltme
faktorleri Ek-4’de verilen cihazlarin teknik kitaplarindan alinmistir. Diizeltme faktorleri dis
hava sicaklifi ve bakir boru kayiplarindan kaynaklanmaktadir. Ayrica 1sitma modunda
calisirken dis tinitede defrosttan kaynakli bir diisiim yasanacagi icin, 1sitmada defrost kayb1 da
hesaplara dahil edilmis, excel yardimi ile IPLV ve ESEER degerleri hesaplanmustir. 1lgili
hesaplar cizelge (6.8), (6.9), (6.10), (6.11) ve (6.12) de verilmistir.

IPLV hesaplarinda dis sicaklik hesaba katilmadigr icin gercek olciilen degerlerden biiyiik
sapmalar olugsmustur. Dis sicaklik diizeltmeleri ESEER formiiliinde hesaba katilacagi igin

gercege daha yakin sonuglar alinabilmektedir.
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Cizelge 6.8 Atasehir ofis IPLV hesaplamalari

Sogutma Isitma Sogutma Isitma
Ccop Ooul1 oul ou2 ou2
100% 3,57 3,71 3,54 3,8
75% 4,13 3,86 4,41 4,42
50% 4,7 391 4,54 4,48
25% 3,63 3,73 4,31 3,78
IPLV (Kayipsiz) 4,32 3,87 4,45 4,36
Sicaklik Kaybi1 0,92 0,84 0,98 0,84
Bakir Boru Kayb: 0,98 0,98 0,96 0,91
Defrost Kayb1 1 0,88 1 0,98
Toplam Kayip 0,9016 0,724416 0,9408 0,749112
Elektrik Tiiketimi Diizeltme 0,98 0,98 0,96 0,89
COP Katsayis1 0,92 0,74 0,98 0,84
Ccop
100% 3,28 2,74 3,47 3,20
75% 3,80 2,85 4,32 3,72
50% 4,32 2,89 4,45 3,77
25% 3,34 2,76 4,22 3,18
IPLV (Kayiph) 3,98 2,86 4,36 3,67
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Cizelge 6.9 Atasehir ofis ESEER hesaplamalar1 (OU1-sogutma)

ou1 Kapasite Elektrik Tiiketimi cop
100% 40 kW 11,2 kW 3,57
75% 30 kW 7,25 kW 4,14
50% 20 kW 4,25 4,71
25% 10 kW 2,75 3,64
Kapasite Diizelt. Elekt. Tiik. Diizelt. COP Diizeltme
33°C 0,92 0,98 0,94
28°C 1,02 0,88 1,16
23°C 1,06 0,8 1,33
18°C 1,08 0,74 1,46
Diizeltilmis Kap. Diizeltilmis Tiiketim Diizeltilmis COP
100% 33°C 36,8 kW 10,98 kW 3,35
75% 28°C 30,6 kW 6,38 kW 4,80
50% 23°C 21,2 kW 3,40 kW 6,24
25% 18°C 10,8 kW 2,04 kW 5,31

Cizelge 6.10 Atasehir ofis ESEER hesaplamalar1 (OU1-1s1tma)

ou1 Kapasite Elektrik Tiiketimi cop
100% 45 kW 12,1 kW 3,72
75% 33,75 kW 8,75 kW 3,86
50% 22,5 kW 5,75 kW 391
25% 11,25 kW 3kW 3,75
Kapasite Diizelt. Elekt. Tiik. Diizelt. COP Diizeltme
-3°C 0,84 0,97 0,87
2°C 0,94 1 0,94
7°C 1 0,9 1,11
12°C 1 0,76 1,32
Diizeltilmis Kap. Diizeltilmis Tiiketim Diizeltilmis COP
100% -3°C 37,8 kW 11,74 kW 3,22
75% 2°C 31,73 kW 8,75 kW 3,63
50% 7°C 22,5 kW 5,18 kW 4,35
25% 12°C 11,25 kW 2,28 kW 4,93
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Cizelge 6.11 Atasehir ofis ESEER hesaplamalar1 (OU2-sogutma)

ou2 Kapasite Elektrik Tiiketimi cop
100% 50 kW 14,14 kW 3,54
75% 37,5 kW 8,5 kW 4,41
50% 25 kW 5,5 kW 4,55
25% 12 kW 2,9 kW 4,14
Kapasite Diizelt. Elekt. Tiik. Diizelt. COP Diizeltme
33°C 0,98 0,95 1,03
28°C 1 0,9 1,11
23°C 1,02 0,82 1,24
18°C 1,05 0,75 1,40
Diizeltilmis Kap. Diizeltilmis Tiiketim | Diizeltilmis COP
100% 33°C 49 kW 13,43 kW 3,65
75% 28°C 37,5 kW 7,65 kW 4,90
50% 23°C 25,5 kW 4,51 kW 5,65
25% 18°C 12,6 kW 2,18 kW 5,79

Cizelge 6.12 Atasehir ofis ESEER hesaplamalar1 (OU2-1s1tma)

ou2 Kapasite Elektrik Tiiketimi cop
100% 56 kW 14,71 kW 3,81
75% 42 kW 9,5 kW 4,42
50% 28 kW 6,25 kW 4,48
25% 14 kW 3,7kW 3,78
Kapasite Diizelt. Elekt. Tiik. Diizelt. COP Diizeltme
-3°C 0,84 0,91 0,92
2°C 0,94 0,95 0,99
7°C 1 0,95 1,05
12°C 1 0,82 1,22
Diizeltilmis Kap. Diizeltilmis Tiiketim | Diizeltilmis COP
100% -3°C 47,04 kW 13,39 kW 3,51
75% 2°C 39,48 kW 9,03 kW 4,37
50% 7°C 28 kW 5,94 kW 4,72
25% 12°C 14 kW 3,03 kW 4,61
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Cizelge 6.13 Atasehir ofis de ol¢giilen COP degerleri ile hesaplanan ESEER degerlerinin

karsilastirmasi
. Nominal Nominal COP Hesaplanan Olgulen Yillik
Dis Unite Tipi Calisma Modu
Kapasite (kW) Degerleri ESEER Degeri Ortalama COP
oul Sogutma 40 3,57 5,46 4,80
(PUHY P350) Isitma 45 3,72 421 3,69
ou2 Sogutma 50 3,53 5,38 5,08
(PURY P450) Isitma 56 3,80 4,54 4,88

Cizelge 6.13 de goriildiigii gibi 1s1 geri kazaniml dis tinite (OU2)’ nin Ol¢iilen yillik ortalama
COP degeri sogutmada 5,08; 1sitmada 4,88°dir. Ayn1 sekilde 1s1 pompasi dis iinitenin (OU1)
Olciilen yillik ortalama COP degeri sogutmada 4,80; 1sitmada 3,69 degerindedir. Bu sekilde
COP degerlerine baktigimizda sogutmada %6; 1sitmada %32 oranlarinda; 1s1 geri kazanimli

tinite daha yiiksek verim sergilemektedir.

Cizelge 6.14 Atasehir ofis de 6l¢iilen VRF sistem yillik elektrik tiiketimleri (12 Ay icin)

T Y1l Boyunca Verilen Isi Y1l Boyunca Harcanan Elektrik
Dig Unite Tipi Galisma Modu Giicii (kW) Giicil (kW)
Sogutma 19.622 4.087
Ut PUHY P350 Isitma 27.851 7.533
ARA TOP 47.473 11.620
Sogutma 23.560 4.638
OU2  PURY P450 Isitma 34.445 7.071
ARA TOP 58.005 11.709
DIS UNITELER y
TOPLAMI Isitma+Sogutma 105.478 kW 23.329 kW

Yillik bazda degerlendirildiginde OU1 dis iinitesi 11.706 kW elektrik tiiketerek 47.473 kW lik
151 giicii saglamistir. Ayni sekilde OU2 dis iinitesi de 11.709 kW elektrik tiiketerek 58.005 kW

lik 151 giicii saglamistir.
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OU1 {initesi sogutmada 19.622 kW 1s1 giicii ¢ekmis ve 4.087 kW elektrik harcamistir;
1sitmada ise 27.851 kW 1s1 vererek 7.533 kW elektrik harcamustir.

Ofis binasinda, iklimlendirmek icin harcanan yillik toplam elektrik tiiketimi ¢izelge 6.14 de
gosterildigi gibi 23.329 kW’dir. Bunun yaklasik olarak 14.604 kW’1 1sitma i¢in; 8.725 kW’1
da sogutma icin harcanmistir. Sistemin agirlikli olarak 6 ay 1sitma, 6 ay sogutma modunda

calistig1 diisiiniiliir ve elektrik kWh’i 0,22 TL (Tedas, 01.01.2009 tarifesi) olarak alinirsa;

M = Whascanan [KW1 x 0,22 [TL/KWh] / 6 ay
Mguma = 14.604 x 0,22 / 6

Mguma = 535 TL/ay

Mogutma = 8.725 X 0,22/ 6

Msogutma = 319 TL/ay

[stanbul Atasehir’de 600 m” ofis binasinda; 1sitma icin aylik ortalama gider 535 TL/ay;
sogutma icin aylik ortalama gider 319 TL/ay olmaktadir.

OU1 iinitesinin de 1s1 geri kazanimli olmas1 durumunda COPgusuima 5,08 ve COP,gma 4,88

olacaktir. Harcanan elektrik giicti (Wharcanan) 15€;

Wharcanan = Qveriten / COP (6.4)
(6.4) formiiliine gore;

Q'harcanan soguma= 19.622 kW /5,08

Q'harcanan sogutma = 3.864 kW olacaktr.

Q'harcanan 1suma = 27.851 kW /4,88

Q'harcanan isitma = 3.707 kW olacaktr.

Toplamda y1l boyunca OUT iinitesinin 1s1 geri kazanimli olmasi durumunda;

tha_rcana_n top]am = 9.571 kw OlaCaktlr.
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OU1 tinitesinin Is1 geri kazanimli olmasi ile edilecek ek kar
Ql kar = Wharczman - Q’hzu'canan toplam
Q' kar = 11620 kKW — 9571 kW

Q' 1ar = 2.049 kW olacaktir.

OU1 {initesinin 1s1 geri kazanimli olmasi durumunda; PUHY 350 dis iinite yerine PURY 350
dis iinite ve BS kutusu kullanilmas1 gerekli olup ve i¢ iiniteler ile diger tiim aksam ayni

kalacaktir. Bunlarin maliyetleri Ek-2 de detayl olarak verilmistir.
PUHY 350 1s1 pompasi dis tinite fiyat1 11.102 $
PURY 350 1s1 geri kazanimli dis iinite ve BS kutu fiyat1 12.922 $

Toplamda 1s1 geri kazanimli dis iinite ile 1s1 pompasi dis iinite arasinda ilk yatirim maliyeti

olarak 1.820 $ fark ¢ikmaktadir.

Elektrigin konutlarda kullanimi i¢in kWh iicreti 0,22 TL/kWh ‘tir. (Tedas, 01.01.2009
tarifesi) [2]

Yillik elektrik tiiketiminden elde edilecek kar
M kar elektrik = Qxar X Elektrik Birim Fiyati

M kar elektrik = 2.049 kW x 0,22 TL/kWh

M kar elekurik = 450,8 TL / Y1l

M kar elektrik = 281,8 $ / Y1l olacaktir.
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7. SONUC

Atagehir Ofis binasinda kullanilan VRF sistemden 2008 yili boyunca 07.00~19.00 saatleri
arasinda 4734 saat otomatik Ol¢iim alinmistir. Dis sicaklik 1887 saat boyunca 15°C’nin
altinda, 1691 saat 15°C~25°C arasinda, 1156 saat de 25°C iizerinde seyretmistir. Merkezi
kumandadaki otomasyon ile VRF sistem belirtilen saatler i¢inde dis sicaklik 15°C’1n altina
distiigiinde ve 25°C sicakligin iistiine ciktiginda otomatik devreye girecek sekilde
ayarlanmustir. Is saatleri icerisinde sistem 1565 saat agirlikli 1s1tma, 971 saat agirlikli sogutma

icin calismistir. Y1l boyunca VRF sistem 2536 saat boyunca devrede kalmistir.

Olgiilen sicaklik degerlerinin ay bazinda ortalamalar1 Sekil 7.1°deki gibidir.

Sncfghk Sicaklik Ortalamalari
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Sekil 7.1 Istanbul Atagehir’de 2008 Yilina ait 6l¢iilmiis dis sicaklik degerlerinin aylik

ortalamalari
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Sekil 7.2 Istanbul Atasehir’de bir ofisin VRF klima sisteminin 2008 yilina ait 6l¢iilmiis i¢

iinite kapasite kullaniminin aylik toplamlari
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Sekil 7.3 Istanbul Atasehir’de bir ofisin VRF klima sisteminin 2008 yilina ait dlgiilen aylik

ortalama COP degerinin aylara gore degisimi
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Sekil 7.3’de OU-2 1s1 geri kazanimli cihazin COP degeri, ozellikle 1sitma yapilan aylarda
OU-1 1s1 pompasi cihazdan yiiksek ciktigi, sogutma yapilan aylarda ise iki cihazin COP
degerlerinin birbirlerine yakin oldugu goriilmektedir. Bu durum binanin karakteristigi ile
yakindan ilgilidir. Is1 geri kazanimli dis {initelere bagli olan i¢ iiniteler, ayn1 anda sogutma ve
1sitma yaparken, 1s1 geri kazamim nedeniyle, sistem yiikksek COP degerlerine ulasir. Kig
aylarinda ofisler 1sitma modunda calisirken server odasi ve bazi zamanlarda da toplanti ve
egitim salonlar1 sogutma modunda ¢alismaktadir. Bu nedenle 1s1 geri kazanim gerceklesmekte
ve 181 geri kazanimhi cihazin COP degeri 1s1 pompasi dis iinitenin yaklasik %30 iizerinde
olmaktadir. Sogutma yapilan aylarda ise genellikle biitiin mahaller sogutma istemekte ve 1s1
geri kazamim gerceklesmemektedir. Dolayisi ile de sogutma yapilan aylarda iki cihazin COP

degerleri birbirlerine yakin bulunmustur.
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Sekil 7.4 Istanbul Atasehir’de bir ofisin VRF klima sisteminin 2008 yilia ait 6l¢iilen aylik

elektrik enerjisi titkketiminin aylara gore degisimi

Sekil 7.4’de aylara gore 1s1 pompali ve 1s1 geri kazanimli cihazlarin gii¢ tiiketimleri

goriilmektedir.
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Yapilan Olciimler ve hesaplamalar sonucunda 1s1 geri kazanimli VRF sistem kullanmanin
Istanbul sartlar1 icin 151 pompas sistemlere gore isletme giderleri agisindan daha fizibil oldugu
goriilmiistiir. Is1 geri kazanimli sistem igin ilk yatirim esnasinda harcanmasi gereken 1.820 $
lik ek maliyet, 1s1 geri kazanimli sistemin isletme giderlerinde ki tasarrufu ile yaklasik 7
senede amorti olmustur. VRF sistemin omriiniin yaklasik 20 y1l oldugu ve 1s1 geri kazanimlh
bir sistemde gecis mevsimlerinde farklt mahallerin farkli 1sitma-sogutma modu isteklerine
cevap verebilecegi diisiiniiliirse; hem konfor hem de ekonomiklik acgilarindan 1s1 geri

kazanimli sistem daha cazip olmaktadir.

Ayrica VREF sistemlerin saha sartlarinda ki COP oranlarinin, nominal COP oranlarindan daha
yiiksek oldugu goriilmiistir. Nominal COP oranlar1 ve nominal cihaz kapasiteleri; bir
standardizasyon saglanmasi agisindan tiim firmalar tarafindan, sogutmada i¢ ortam 27°C KTS
ve dis ortam 35°C KTS i¢in; 1sitmada ise i¢ ortam 20°C KTS ve dis ortam 7°C KTS
sartlarinda cihazlar tam yiikte ¢alisirken verilen sabit katalog degerleridir. Isletme maliyetleri
hesaplanirken nominal COP degerlerinin baz alinmasi ile hata paylarinin biiyiik olacagi

sOylenebilir.

Cizelge 7.1 de goriildigi gibi olciilen yillik ortalama COP degerleri ile nominal COP’ler
arasinda %43’lere varan sapmalar olmaktadir. Ancak hesaplanan ESEER degeri ile 6l¢iilen
COP degerleri arasinda 1s1 pompasi dis iinitede yaklasik %13; 1s1 geri kazanimli dis {inite de
ise yaklasik %7 gibi farklar olusmaktadir ki bu kabul edilebilecek bir sapmadir. Buradan yola
cikarak, projelerde iklimlendirme sistemleri secilirken, isletme maliyetleri hesaplamalarinda,
VREF sistemler i¢in, ESEER metodunu kullanarak COP degerlerinin hesaplanmas ile gercege

cok daha yakin isletme maliyetleri bulunabilir.
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Cizelge 7.1 Atasehir ofis de ol¢iilen COP degerleri ile hesaplanan degerler arasinda ki

sapmalar
. Olgiimiin .
Olgiilen Ol¢iimiin
Nominal | Nominal | Hesaplanan Nominal
. Yillik ESEER 'ye
Dis Unite Tipi | Caligma Modu | Kapasite COP ESEER Kapasiteye
Ortalama Gore
kW) Degerleri Degeri Gore
COP Sapmasi
Sapmast1
(0]8)1 Sogutma 40 3,57 5,46 4,80 1,345 0,879
(PUHY P350) Isitma 45 3,72 4,21 3,69 0,992 0,876
0ou2 Sogutma 50 3,53 5,38 5,08 1,439 0,944
(PURY P450) Isitma 56 3,80 4,54 4,88 1,284 1,075

Piyasada yaygin olarak yapildig1r gibi, sadece nominal COP degerlerinin baz alindigi bir

isletme maliyeti analizi ile cizelge 7.1°deki gibi %43 ler mertebelerinde hata yapilabilecegini

goriilmektedir. Cilinkii nominal COP degerleri; VRF sistemlerin kismi yiiklerde ki COP

artislarini, dis hava sicaklifina bagh kapasite diisiim veya yliikselislerini, cihazlarin mahalleri

rejime soktuktan sonra ki elektrik sarfiyatlarinda ki azalis1 icermez.

VREF sistemlerin ilk bakista 6n plana cikan ozelliginin; diisiik isletme maliyetleri oldugu

sOylenebilir. Bunun disinda sistemin avantaj ve dezavantajlarini inceleyecek olursak;

e Tesisat hatlar1 sadece bakir borular ile ¢ekildiginden iscilik kolaydir ve tesisatlar hizli

bir bi¢cimde cekilir.

e Bakir borularda sulu tesisatlarda oldugu gibi korozyon veya bakteri olusumu

gozlenmedigi i¢in, tesisat daha uzun 6miirlii olur.

e Merkezi sistemlerde kazan dairesi ve catida bir chiller zonu olusturarak, mimaride

biiyiik yer kayiplar1 yasanirken, VRF sistemler i¢in daha kiiciik hacimler, daha kiiciik

mekanik saft kesitleri ve daha az asma tavan i¢i bosluklar kullanilir.

Ozellikle m* fiyatlarmim yiiksek oldugu residance ve konut gibi projelerde, yerden

kazanilan bu avantajinda da ilk yatirim maliyetleri hesaplanirken dikkate alinmasi

gerekir.

e Dis iinite gruplamalar1 ve hatlar1 ayr1 yapilarak da ayr1 ayri kiracilarin bulundugu
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yapilarda faturalarin ayri, ayr1 gelmesi saglanabilir. Ozellikle kiralik ofislerin veya
isyerlerinin oldugu yapilar icin 6nemli bir 6zelliktir.

e VRF sistemler de belki de en 6nemli farki, iklimlendirme sistemleri i¢inde en
gelismis otomasyon sistemine sahip olmasidir, bu sayede kontrol ve dolayisi ile konfor

artarken, merkezi bina otomasyonlarina adaptasyon ile isletme kolayligi saglanir.

VREF sistemlerin dezavantaji olarak 1s1 pompasi sistemler ile 1sitmada problem yasanabilecegi
one siiriilmektedir. Boyle bir problemin yasaniyor olmasi projelendirmede yapilan bir hatanin
sonucu olabilir. Ciinkii hava kaynakli 1s1 pompasi sistemlerde 1sitma performanslar1 dis hava
sicakliginin diismesi 1ile birlikte diiser ve aksine mahallerin 1s1 ihtiyaclart da boyle bir
durumda artar. Bu sebeple biz hesaplarimiza en diisiik hava sicakliklarinda 1s1 pompasi
cihazda ki kapasite diisiimiinii, markalarin teknik kitaplarindan hesaplayarak baslamaliy1z.
Eger mahalin en diisilk hava sicakliginda ihtiyaci oldugu pik 1s1 yiikiinii, cihazin kapasite
diisiimiinden sonra hala saglayabiliyorsak, o mahali 1sitabiliriz. Bu sekilde cihazlar 1sitmay1
da saglayacak ise hesaplarin iyi bir bicimde yapilmasi; nominal kapasiteleri kullanmak yerine,

kapasite diisiimiinden sonra ki gercek kapasitelere gore secimlerin yapilmasi gerekir.

Isitma ve sogutmanin sadece VREF sistem ile yapildig1 Atasehirde ki 600 m? lik ofis binasinin,
iklimlendirmek icin harcanan yillik toplam elektrik tiikketimi ¢izelge 6.14 de gosterildigi gibi
23.329 kW’dir. Bunu; m? bazinda ele alirsak aylik isletme maliyetleri; 1s1tma i¢in ortalama
0,89 TL/m” ay; sogutma i¢in ortalama 0,53 TL/m’ay olarak karsimiza ¢cikmaktadir ki; sistemin

fizibil oldugu bu sekilde goriilebilir.
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EK 1

BINANIN MIMARI CiZIMLER] ve VRF PROJESI
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EK 2

VRF ILK YATIRIM MALIYETLERI



TARIH 19/10/2008
MITSUBISHI ELECTRIC KLIMA SISTEMLERI
CITY MULTI KLIMA VE HAVALANDIRMA SISTEMLER|
9 Sogutma s Birim Fiyat Toplam Fiyat
Madsl N TR Kapasitesi (kw) | Mikear (USD) (USD)
DIS UNITELER I
PUHY- P350YHM-A VRF HEAT PUMP Dig Unite - 14 HP 40.0 1 11,202.0 11,202.00
PURY-P450YSHM-A VRF HEAT RECOVERY Dig Unite - 18 HP 50.0 1 15,462.0 15,462.00
[ic OniTELER |
PEFY-P20VMM-E GIZLI TAVAN TIPI g Unite - (30/50/100 Pa) 2.3 1 871.0 871.00
PEFY-P32VMM-E GIZLI TAVAN TiPi ig Unite - (30/50/100 Pa) 36 1 903.0 903.00
PEFY-P40VMM-E GIZLI TAVAN TIPI Ig Unite - (30/50/100 Pa) 4.5 1 936.0 936.00
PEFY-PBOVMM-E GIZLI TAVAN TiPI ig Unite - (30/50/100 Pa) 9.0 5 1,124.0 5,620.00
PKFY-PE3VFM-E DUVAR TIPI g Unite 7.1 1 1,007.0 1,007.00
PLFY-PS0VBM-E KASETLI TAVAN TIPI Ig Unite - (950%950) - 4 YON 5.6 1 1,248.0 1,248.00
PLFY-P63VBM-E KASETLI TAVAN TPl Ig Unite - (950X950) - 4 YON it 1 1,313.0 1,313.00
PMFY-P20VEM-E KASETLI TAVAN TiPi ig Unite - 1 YON 2.2 1 1,345.0 1,345.00
PMFY-P25VBM-E KASETLI TAVAN TIPI Ig Unite - 1 YON 28 =) 1,384.0 2,768.00
PAR -21MAA KABLOLU KUMANDA 11 104.0 1,144.00
PAC -SC51KUAF KUMANDA GUG KAYNAGI (AG-150A-J igin) 1 3250 325.00
G-50A-F MERKEZI KUMANDA WEB TARAMA (50 Ig Unite) 1 3.250.0 3.250,00
CMY -R100/200 VBK2 H. RECOVERY DIS UNITE BAGLANTI ELAMANI 1 97.0 97.00

[ciHAZ TOPLAM TUTARI

47,491.00 USD|




EK 3

OLCUM SONUCLARI



Pompast Pompast Kazananim Kazanim Pmp. Kaz.
Dis  OLCULEN OLCULEN
Yil Ay Giin Saat Sicaklik KAIgASiTE INPUT (W) KAF?ASiTE "(“V'\’,;JT Ag(')'l',K Agc';l',K
(°C) (W) (W)

2008 1 1 7 66 23,400 6,452 29,120 5874 3,627 4957
2008 1 1 8 76 21,150 5,580 26,320 5141 3790 5,120
2008 1 1 9 94 17,100 4,068 21,280 4055 4204 5248
2008 1 1 10 95 16,875 4,021 21,000 4005 4197 5243
2008 1 1 11 105 14,625 3,405 18,200 3520 4295 5171
2008 1 1 12 101 15,525 3,711 19,320 3,712 4184 5205
2008 1 1 13 98 16,200 3,936 20,160 3,874 4115 5205
2008 1 1 14 84 19,350 4,853 24,080 4620 3987 5212
2008 1 1 15 68 22,950 6,399 28,560 5679 3,586 5,029
2008 1 1 16 62 24,300 6,842 30,240 6,199 3552 4878
2008 1 1 17 58 25,200 7,274 31,360 6411 3465 4892
2008 1 1 18 56 25,650 7,331 31,920 6,529 3,499 4,889
2008 1 1 19 57 25,425 7.303 31,640 6,470 3,482 4,890
2008 1 2 7 67 23,175 6,426 28,840 5776 3,607 4,993
2008 1 2 8 72 22,050 5,906 27,440 5416 3733 5,067
20086 1 2 9 65 23,625 6,549 29,400 5955 3,608 4,937
2008 1 2 10 7.1 22,275 5,989 27,720 5486 3719 5053
2008 1 2 11 77 20,925 5,557 26,040 5064 3,766 5,142
2008 1 2 12 81 20,025 5,159 24,920 4,808 3,882 5,183
2008 1 2 13 77 20,925 5,557 26,040 5064 3,766 5,142
2008 1 2 14 75 21,375 5,661 26,600 5209 3776 5,106
2008 1 2 15 77 20,925 5,557 26,040 5064 3766 5,142
2008 1 2 16 74 21,600 5,742 26,880 5278 3762 5,093
2008 1 2 17 72 22,050 5,906 27,440 5416 3733 5,067
2008 1 2 18 7. 22,275 5,989 27,720 5486 3719 5053
2008 1 2 19 7,0 22,500 6,072 28,000 5555 3,706 5,040
2008 1 3 7 28 30,974 8,667 38,546 8595 3,574 4485
2008 1 3 8 30 30,240 7,798 37,632 8022 3878 4,691
2008 1 3 9 24 32,422 7.767 40,347 8380 4174 4814
2008 1 3 10 2.1 33,789 7,970 41,966 8,782 4240 4,778
2008 1 3 11 09 35,599 8,735 44,262 9,680 4076 4572
2008 1 3 12 06 35,456 8,811 42,457 9.670 4,024 4,390
2008 1 3 13 06 35,487 10567 45,454 10466 3358 4,343
2008 1 3 14 08 35,690 10,589 44,734 9517 3371 4,701
2008 1 3 15 07 35,780 10,578 44,896 9619 3382 4,668
2008 1 3 16 05 35,955 10618 45216 9,832 3386 4,599
2008 1 3 17 06 35,647 10797 46,549 10,623 3302 4,382
2008 1 3 18 04 36,041 10,669 45546 10326 3378 4,411
2008 1 3 19 0/ 36,289 10708 45,155 9671 3,389 4,669
2008 1 4 7 07 34,456 12,694 43,546 10580 2,714 4116
2008 1 4 8 16 34,700 10953 43,399 9,358 3,168 4,638
2008 1 4 9 22 33,433 9,431 41,813 8,393 3,545 4982
2008 1 4 10 1.1 35,375 10205 44,242 9021 3436 4,798
2008 1 4 11 19 34,285 9,831 42,879 8,733 3488 4910
2008 1 4 12 19 34,217 9,585 41,468 9,026 3570 4594
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4,747
5,355
4,597
6,077
6,282
6,759
7,436
7,093
7,266
7,222
6,143
5,515
4,774
4,549
5,358
5,388
5,765
6,312
7,236
7,128
7,431
7,439
7,346
6,635
6,113
5,627
4,756
4,843
4,222
4,622

3,560
3,672
3,803
3,789
3,751
3,422
2,739
2,999
3,476
3,660
3,455
3,224
3,909
3,662
3,446
3,755
3,408
3,654
3,216
3,148
2,954
3,813
3,411
3,865
3,996
3,829
3,622
3,658
3,777
3,432
3,764
3,223
2,918
3,223
3,618
4,111
3,866
3,369
3,635
3,543
3,808
3,433
3,721
3,721
3,582
2,912
3,322
3,851
3,291
3,567
3,774
4,407
3,761

5,037
5,399
5,434
5,323
5,293
4,908
3,940
4,197
4,947
5,397
4,974
4,305
5,418
5,363
4,975
5,471
5,041
5,336
4,459
4,862
4,167
5,430
4,942
5,609
5,568
5,637
4,975
5,323
5,365
4,892
5,259
4,336
4,526
5,079
5,056
5,696
5,648
4,324
5,071
5,033
5,427
4,927
5,226
5,230
5,105
4,565
5,067
5,234
4,319
5,095
5,116
5,771
5,146



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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12
12
12
12
12
13
13
13
13
13
13
13
13
13
13
13
13
13
14
14
14
14
14
14
14
14
14
14
14
14
14
15
15
15
15
15
15
15
15
15
15
15
15
15
16
16
16
16
16
16
16
16
16

15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15

6,0
4,7
3,9
3,2
1,9
5,0
5,9
6,7
7,8
7,6
8,9
9,5
7,2
6,4
3,8
3,6
2,6
2,3
4,9
6,9
7,6
7,8
9,4
9,7
10,3
9,7
7,3
5,4
53
3,6
3,6
6,9
7,6
7,3
6,8
5,4
5,1
4,7
4,6
4,7
4,9
5,0
5,0
5,2
6,1
6,4
6,9
7,8
7,7
9,4
9,2
8,5
7,5

15,855
OFF
17,624
OFF
OFF
17,379
15,979
15,045
17,665
OFF
OFF
OFF
14,156
17,642
15,905
OFF
OFF
17,198
16,198
20,257
20,379
18,216
18,087
17,756
16,396
17,406
19,350
27,159
23,886
30,740
30,390
21,967
20,419
21,060
22,194
23,659
28,189
28,579
28,748
24,996
26,406
24,485
26,195
27,883
23,708
23,029
21,939
19,864
18,350
14,536
18,838
20,421
18,832

4,540
OFF
4,342
OFF
OFF
4,887
4,263
4,018
4,184
OFF
OFF
OFF
4,753
4,413
5,223
OFF
OFF
5,093
3,939
6,712
5,286
5,446
4,649
3,870
3,492
4,542
5,722
7,885
7,363
8,218
8,890
7,106
5,784
5,509
6,055
7,285
7,419
8,378
8,364
7,786
7,440
7,569
7,364
7,347
7,899
6,926
5,859
5,233
5,168
4,048
4,060
4,618
5,560

18,506
OFF
22,679
OFF
OFF
21,659
19,859
16,710
22,049
OFF
OFF
OFF
18,369
22,766
19,790
OFF
OFF
19,706
16,906
23,735
26,117
21,192
21,952
21,824
20,129
21,104
22,605
33,253
28,255
38,219
37,499
28,266
26,136
27,129
28,550
28,169
35,022
35,229
35,441
29,949
33,741
29,306
33,666
34,737
30,540
29,687
28,126
25,708
23,542
16,800
23,369
25,358
22,200

4,308
OFF
3,946
OFF
OFF
4,678
3,908
3,727
3,832
OFF
OFF
OFF
4,775
4,108
4,408
OFF
OFF
5,049
3,527
5,744
4,668
4,898
4,320
3,781
3,505
4,191
5,229
6,684
6,436
7,259
7,668
5,637
4,862
4,849
5,155
6,389
6,376
7,009
7,092
6,723
6,169
6,537
6,165
6,339
6,302
5,769
5,051
4,517
4,549
4,025
3,994
4,367
5,093

3,493
OFF
4,059
OFF
OFF
3,556
3,748
3,745
4,222
OFF
OFF
OFF
2,978
3,998
3,045
OFF
OFF
3,377
4,112
3,018
3,855
3,345
3,890
4,588
4,695
3,832
3,381
3,444
3,244
3,740
3,418
3,091
3,531
3,823
3,665
3,248
3,800
3,411
3,437
3,211
3,549
3,235
3,657
3,795
3,001
3,325
3,744
3,796
3,650
3,590
4,640
4,421
3,387

4,296
OFF
5,747
OFF
OFF
4,630
5,082
4,483
5,754
OFF
OFF
OFF
3,847
5,542
4,489
OFF
OFF
3,903
4,793
4,132
5,595
4,327
5,081
5,771
5,744
5,036
4,323
4,975
4,391
5,265
4,890
5,015
5,375
5,595
5,638
4,409
5,492
5,026
4,997
4,455
5,469
4,483
5,460
5,480
4,846
5,146
5,569
5,692
5,175
4,174
5,852
5,807
4,359



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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16
16
16
16
17
17
17
17
17
17
17
17
17
17
17
17
17
18
18
18
18
18
18
18
18
18
18
18
18
18
19
19
19
19
19
19
19
19
19
19
19
19
19
20
20
20
20
20
20
20
20
20
20

16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16

6,2
5,6
5,6
4,8
8,5
9,1
9,9
11,0
11,9
12,5
12,7
12,1
10,1
8,9
9,0
9,8
9,3
9,0
9,7
10,9
11,3
12,7
13,3
13,0
12,4
11,4
10,2
9,6
8,7
9,5
5,8
6,4
8,8
10,6
11,6
11,1
10,4
8,9
7,2
6,2
5,8
5,7
55
4,2
6,2
6,6
7,0
7,3
7,1
7,2
7,0
6,1
5,6

23,222
23,128
24,838
28,327
20,071
19,064
17,255
14,768
14,768
13,637
13,185
14,541
16,453
19,166
19,290
17,131
18,612
18,940
13,857
14,994
14,768
12,835
12,506
12,506
13,863
14,768
16,577
17,933
19,968
14,309
24,426
23,069
19,392
15,672
14,741
14,741
16,095
15,630
21,176
21,773
22,596
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

7,075
7,144
6,939
8,393
6,206
4,512
3,774
2,991
2,926
2,629
2,559
2,860
4,303
4,989
4,151
4,517
4,014
5,645
4,324
3,114
2,969
3,231
2,332
2,350
2,686
2,962
3,557
3,880
4,504
4,004
8,239
6,887
5,156
3,270
2,947
2,983
3,412
4,396
5,555
6,419
6,766

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

29,095
27,601
31,961
35,016
24,638
23,653
21,379
18,253
18,253
16,832
16,263
17,969
20,091
23,501
23,937
20,944
23,085
23,217
15,948
18,637
18,253
15,543
15,411
15,411
17,116
18,253
20,527
22,232
24,790
16,516
31,252
29,547
23,786
19,390
18,253
18,253
19,958
18,221
27,413
27,295
28,942
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

6,435
6,313
5,942
6,925
5,207
4,238
3,681
3,189
3,125
2,943
2,880
3,083
3,994
4,559
4,086
4,144
3,947
4,898
4,081
3,225
3,167
3,290
2,752
2,772
2,978
3,160
3,540
3,810
4,261
3,979
6,386
5,721
4,622
3,363
3,146
3,182
3,451
4,273
4,874
5,627
5,756

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

3,282
3,237
3,580
3,375
3,234
4,225
4,572
4,938
5,047
5,188
5,152
5,085
3,824
3,842
4,647
3,793
4,636
3,355
3,205
4,815
4,974
3,973
5,363
5,322
5,162
4,986
4,660
4,622
4,434
3,574
2,965
3,350
3,761
4,793
5,001
4,941
4,716
3,655
3,812
3,392
3,340
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

4,522
4,372
5,379
5,056
4,732
5,581
5,807
5,724
5,841
5,719
5,646
5,829
5,031
5,155
5,858
5,055
5,848
4,740
3,908
5,749
5,763
4,725
5,599
5,560
5,748
5,776
5,799
5,835
5,817
4,150
4,894
5,164
5,146
5,766
5,802
5,737
5,784
4,264
5,624
4,851
5,028

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF
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2008
2008
2008
2008
2008
2008
2008
2008
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2008
2008
2008
2008
2008
2008
2008
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2008
2008
2008
2008
2008
2008
2008
2008
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2008
2008
2008
2008
2008
2008
2008
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20
20
20
21
21
21
21
21
21
21
21
21
21
21
21
21
22
22
22
22
22
22
22
22
22
22
22
22
22
23
23
23
23
23
23
23
23
23
23
23
23
23
24
24
24
24
24
24
24
24
24
24
24

17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17

4,5
3,8
4,1
6,1
7,1
8,0
9,0
9,7
10,4
11,4
10,4
9,5
8,2
8,2
7,3
7,7
7,9
8,4
9,0
10,7
11,5
12,1
11,9
12,2
10,6
10,1
9,9
9,8
9,3
9,2
11,1
12,4
13,4
10,7
10,7
9,7
8,8
8,2
7,6
7,5
7,2
7,0
4,3
4,2
4,6
4,6
5,0
5,3
55
5,4
5,1
4,9
4,8

OFF

OFF

OFF
21,919
21,442
20,311
15,404
15,534
15,745
14,391
12,245
15,986
19,859
19,859
19,210
22,858
21,386
16,758
17,114
15,418
14,741
14,165
14,391
14,289
15,293
12,922
16,873
13,599
18,227
18,453
14,391
13,488
12,484
15,068
11,568
15,574
15,855
19,859
18,533
20,499
19,436
21,628
29,014
29,624
25,110
26,820
26,181
25,464
25,053
25,238
27,705
24,572
24,772

OFF
OFF
OFF
7,774
6,166
5,032
4,198
3,704
4,053
3,602
3,460
3,766
4,836
4,836
5,390
5,587
6,903
5,226
3,993
3,223
2,923
3,500
3,566
2,770
3,910
3,678
4,415
3,892
4,655
5,498
3,915
3,326
2,294
3,894
3,302
3,665
4,540
4,844
5,167
5,331
5,476
5,720
9,218
8,648
7,747
7,542
7,300
7,126
6,946
7,055
8,067
7,369
7,777

OFF

OFF

OFF
28,090
27,557
25,579
17,937
20,308
19,238
17,533
13,958
20,876
25,011
25,011
24,679
27,912
26,344
19,643
22,297
19,106
18,253
17,249
17,533
17,685
18,670
14,811
20,659
15,664
22,365
22,649
17,533
16,396
15,411
18,386
13,106
20,168
18,506
25,011
23,826
26,560
24,963
27,982
36,230
36,998
30,161
34,521
33,526
32,813
32,105
32,529
34,302
31,431
29,736

OFF
OFF
OFF
6,222
5,147
4,551
4,172
3,486
3,822
3,532
3,537
3,570
4,435
4,435
4,772
5,016
5,542
4,726
3,801
3,274
3,115
3,454
3,496
3,010
3,734
3,670
4,053
3,820
4,319
4,754
3,707
3,349
2,708
3,683
3,397
3,439
4,308
4,444
4,591
4,693
4,846
5,013
7,372
7,264
6,778
6,407
6,089
6,026
5,903
5,989
6,757
6,150
6,611

OFF
OFF
OFF
2,819
3,477
4,037
3,669
4,194
3,885
3,995
3,539
4,244
4,107
4,107
3,564
4,091
3,098
3,207
4,286
4,784
5,043
4,047
4,035
5,159
3,911
3,513
3,822
3,494
3,916
3,356
3,676
4,055
5,442
3,869
3,504
4,250
3,493
4,100
3,587
3,845
3,549
3,781
3,148
3,425
3,241
3,556
3,586
3,573
3,607
3,577
3,435
3,335
3,186

OFF
OFF
OFF
4,515
5,354
5,620
4,299
5,825
5,033
4,964
3,947
5,848
5,640
5,640
5,171
5,565
4,753
4,156
5,867
5,836
5,859
4,994
5,014
5,876
5,000
4,036
5,097
4,101
5,178
4,764
4,730
4,895
5,691
4,992
3,858
5,865
4,296
5,628
5,189
5,660
5,151
5,682
4,915
5,093
4,450
5,388
5,506
5,445
5,438
5,432
5,076
5111
4,498
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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2008
2008
2008
2008
2008
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2008
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2008
2008
2008
2008
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24
24
25
25
25
25
25
25
25
25
25
25
25
25
25
26
26
26
26
26
26
26
26
26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
28
28
28
28
28

18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18

4,7
4.3
5.3
6.5
7.3
6.8
7.7
6.6
7,4
6.8
5,4
4,4
3,7
3,6
3,2
4,4
57
5,1
5,1
5,4
6,1
7,0
6.3
5,7
4,4
35
2,9
2,0
7,4
7,4
8,0
8,2
8,7
9.3
9,0
9,0
9,0
8,9
9,4
8.8
7.3
4,7
4,4
4,7
4,4
4,6
4.8
4.8
5.3
5,0
4,4
4,7
4,1

26,651
28,664
25,504
21,046
23,760
22,119
19,788
22,530
23,535
20,339
25,278
25,444
29,645
26,744
31,312
27,238
24,678
24,286
25,996
23,577
26,542
21,735
25,069
22,898
27,278
30,841
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
26,774
25,498
24,994
30,048
26,943
26,564
26,604
23,803
24,482
26,978
29,544
27,734

7,556
8,360
8,529
7,004
5,849
5,992
5,832
6,081
5,771
5,944
7,016
7,847
8,739
8,266
8,408
9,187
7,546
7,474
7,332
7,032
6,971
5,744
7,219
6,864
7,665
8,306
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
9,121
8,396
7,533
8,068
7,565
7,634
7,595
7,102
7,316
8,305
7,983
7,851

34,309
35,510
32,673
25,043
29,049
28,410
24,832
29,118
28,765
26,100
32,389
30,581
36,744
32,219
39,010
34,941
31,536
29,022
33,382
30,079
32,460
27,842
30,891
29,226
34,801
38,418
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
34,169
32,491
31,859
36,861
34,381
34,096
33,956
30,363
31,216
33,781
36,229
35,564

6,323
7,117
6,599
6,032
5,287
5,079
5,357
5,308
5,223
5,089
5,941
6,912
7,499
7,345
7,385
7,213
6,113
6,472
6,176
6,027
6,227
5,042
6,266
5,897
6,569
7,338
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
7,010
6,919
6,361
7,083
6,435
6,315
6,268
6,064
6,175
7,415
6,866
6,817

3,527
3,429
2,990
3,005
4,062
3,692
3,393
3,705
4,078
3,422
3,603
3,243
3,392
3,235
3,724
2,965
3,270
3,249
3,546
3,353
3,807
3,784
3,473
3,336
3,659
3,713
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,935
3,037
3,318
3,724
3,561
3,480
3,503
3,351
3,346
3,248
3,701
3,632

5,426
4,989
4,951
4,152
5,495
5,593
4,636
5,486
5,507
5,129
5,452
4,424
4,900
4,387
5,282
4,844
5,159
4,485
5,405
4,991
5,213
5,522
4,930
4,956
5,298
5,235
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,875
4,696
5,008
5,204
5,343
5,399
5,418
5,007
5,055
4,556
5,277
5,217
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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28
29
29
29
29
29
29
29
29
29
29
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29
30
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30
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30
30
30
30
30
30
30
31
31
31
31
31
31
31
31
31
31
31
31
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19

10
11
12
13
14
15
16
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10
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2,9
1,8
1,1
1,9
3,9
4,5
4,1
4,5
3,9
2,9
2,0
1,5
2,2
1,9
1,9
4,4
3,2
3,4
3,0
3,9
4,1
4,1
3,6
3,4
3,3
3,4
2,9
3,2
3,7
4,3
4,5
53
5,4
5,4
5,4
5,1
4,0
3,3
2,8
4,2
6,0
6,9
7,6
8,3
9,4
9,9
9,1
8,8
7.4
6,0
5,0
4,8
4,8

30,792
34,254
35,199
34,115
28,042
25,305
27,7117
27,015
26,262
30,731
33,975
34,664
33,267
33,456
33,579
25,622
30,902
30,939
30,361
30,812
25,937
30,487
28,483
30,589
30,964
27,089
30,460
27,402
26,173
25,192
27,055
28,300
28,074
25,004
23,604
25,982
29,630
27,464
31,098
29,303
23,909
20,136
23,105
20,853
16,268
13,389
18,696
17,624
18,226
23,949
28,978
24,660
29,210

8,786
12,067
11,411

9,910

7,980

7,860

7,796

7,639

7,917

8,771

9,747
10,088

9,494

9,894
11,872

8,442

9,128

8,345

7,500

8,368

7,749

8,199

8,108

9,017

9,136

8,424

9,051
10,218

9,001

7,815

7,599

7,537

7,467

7,704

7,079

7,276

8,682

8,543

9,063

8,585

8,041

6,437

5,665

4,834

3,827

3,877

4,801

4,342

5,107

6,639

7,743

7,524

7,974

38,664
43,096
44,286
42,922
35,833
30,372
35,424
34,732
33,523
38,465
42,746
43,613
41,855
40,164
40,165
31,981
38,290
38,616
38,199
37,893
33,114
37,484
36,579
37,822
38,293
32,542
38,587
32,935
31,392
30,160
34,522
34,667
34,384
31,304
29,504
33,175
36,617
33,013
39,049
36,207
30,762
25,759
28,143
25,878
20,978
15,339
22,888
22,679
20,751
30,622
35,518
31,577
35,947

7,598
9,789
9,783
8,828
6,885
6,921
6,750
6,531
6,876
7,566
8,739
9,051
8,469
8,809
9,690
6,965
7,852
7,360
7,473
7,380
6,760
7,264
7,030
7,770
7,860
7,484
7,111
8,304
7,625
6,889
6,483
6,550
6,512
6,844
6,074
6,110
7,521
7,574
7,700
7,388
6,417
5,354
5,153
4,510
3,635
3,834
4,478
3,946
4,566
5,760
6,651
6,249
6,753

3,505
2,839
3,085
3,443
3,514
3,219
3,655
3,537
3,317
3,504
3,486
3,436
3,504
3,382
2,828
3,023
3,386
3,707
4,048
3,682
3,347
3,718
3,513
3,392
3,389
3,216
3,366
2,682
2,908
3,224
3,560
3,755
3,760
3,246
3,334
3,571
3,413
3,215
3,431
3,413
2,973
3,128
4,078
4,314
4,251
3,453
3,894
4,059
3,569
3,607
3,742
3,278
3,663

5,089
4,403
4,527
4,862
5,204
4,388
5,248
5,318
4,876
5,084
4,892
4,819
4,942
4,559
4,145
4,592
4,876
5,247
5,112
5,134
4,899
5,160
5,203
4,868
4,872
4,348
5,426
3,966
4,117
4,378
5,325
5,293
5,280
4,574
4,857
5,430
4,869
4,359
5,071
4,901
4,794
4,811
5,461
5,737
5,771
4,001
5,111
5,747
4,545
5,316
5,340
5,053
5,323
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8.1
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10,7
11,9
12,0
12,9
13,6
12,8
11,4
10,3
8,7
8,7
8,4
8.8
10,9
11,9
11,6
13,9
12,5
13,6
13,8
12,3
10,1
9,0
8.8
8,0
8,6
10,5
11,4
13,5
13,8
14,5
14,1
13,8
11,5
9,1
9,0
8,4
7.6
7,2
8,1
8,4
9,8
8,8
9,5
8.8
8,1
6.3
4,9
4,7
4,6
4,7
4,4

20,875
16,800
13,235
10,850
14,700
12,675
12,450
12,900
10,850
15,925
16,025
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
20,100
15,607
12,682
12,551
12,201
12,551
12,551
8,701
14,472
15,285
14,702
18,624
20,140
24,118
17,555
16,844
15,373
17,379
16,093
15,979
19,225
21,594
29,231
26,502
25,191
25,102
24,746

6,688
5,054
3,143
3,021
2,934
2,463
2,329
2,562
3,057
4,172
4,599

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF
5,439
4,360
2,851
2,336
2,989
2,260
2,296
2,396
3,555
4,113
3,613
4,477
5,808
7,000
5,502
4,429
3,647
4,887
3,687
4,263
4,807
6,516
7,772
8,110
7,407
7,485
8,790

25,725
21,092
17,430
12,219
18,219
15,666
15,383
15,950
12,219
19,485
18,743
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
25,027
18,917
16,579
15,383
14,663
15,383
15,383
9,383
17,499
17,608
16,212
23,814
25,063
29,278
20,445
21,504
19,983
21,659
20,694
19,859
24,805
25,551
35,733
33,080
32,001
31,280
28,831

5,481
4,858
3,083
3,268
3,137
2,831
2,752
2,871
3,303
3,924
4,404
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,756
4,003
2,932
2,759
3,149
2,711
2,724
2,863
3,477
4,078
3,515
4,043
5,371
5,794
4,858
4,053
3,401
4,678
3,475
3,908
4,264
5,847
6,598
7,064
6,311
6,294
6,912

3,121
3,324
4,210
3,692
5,009
5,146
5,345
5,036
3,550
3,817
3,485
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,695
3,579
4,448
5,374
4,082
5,554
5,466
3,631
4,070
3,716
4,069
4,160
3,468
3,446
3,191
3,803
4,215
3,556
4,364
3,748
4,000
3,314
3,761
3,268
3,401
3,353
2,815

4,693
4,342
5,653
3,739
5,808
5,534
5,589
5,655
3,699
4,966
4,256

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF
5,263
4,726
5,655
5,576
4,656
5,674
5,648
3,277
5,033
4,318
4,612
5,890
4,667
5,053
4,208
5,306
5,876
4,630
5,956
5,082
5,817
4,370
5,416
4,683
5,070
4,969
4,171
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10
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55
6,3
7,6
8,1
8,1
8,0
7,0
6,4
5,7
5,4
55
55
5,8
6,0
6,4
6,8
6,9
7,0
6,8
6,7
6,6
6,4
6,4
6,1
6,2
6,5
6,7
7,1
7,3
7,4
7,2
7,6
7,1
6,5
6,5
6,4
6,4
5,6
5,0
5,1
54
5,0
5,8
5,6
5,4
5,6
54
5,3
5,0
53
5,6
5,1
53

23,376
23,304
18,698
19,265
17,485
20,392
19,978
21,337
27,473
22,823
27,926
24,856
27,246
22,243
25,887
24,981
24,754
24,528
21,911
22,437
22,664
22,817
21,417
26,542
22,657
22,850
20,657
19,751
19,378
20,911
21,004
17,838
24,301
22,890
21,110
20,557
23,201
23,175
26,016
24,309
25,469
24,616
24,202
27,725
26,789
24,655
26,259
25,336
23,756
OFF
OFF
OFF
OFF

7,553
6,310
5,183
4,767
4,720
4,992
5,586
6,131
7,267
6,700
7,333
7,570
8,595
7,207
6,613
6,379
6,223
6,068
6,616
6,001
6,026
6,850
6,225
6,971
6,869
7,406
6,566
5,639
5,446
5,218
6,148
4,898
5,989
6,117
6,070
5,909
6,075
6,812
9,407
7,900
6,866
7,300
7,445
7,263
7,324
7,500
7,087
7,711
6,984
OFF
OFF
OFF
OFF

29,730
29,911
23,184
24,590
22,280
25,453
25,391
27,087
33,437
26,325
34,003
30,923
33,154
28,219
31,457
30,326
30,043
29,761
27,246
28,549
28,832
28,377
26,577
32,460
28,246
29,255
26,239
25,108
24,032
26,169
26,115
20,104
29,478
29,115
26,805
23,497
28,997
29,350
32,337
30,764
31,825
30,537
30,074
33,720
33,785
30,640
32,765
31,488
27,457
OFF
OFF
OFF
OFF

6,160
5,475
4,601
4,217
4,226
4,504
4,918
5,362
6,344
5,732
6,399
6,730
6,848
5,999
5,905
5,574
5,517
5,461
5,906
5,150
5,241
6,236
5,467
6,227
6,149
5,918
5,429
4,891
4,829
4,604
5,663
4,372
5,396
5,316
5,325
5,200
5,305
5,856
7,546
6,356
5,836
6,146
6,583
6,361
6,389
6,692
5,621
6,805
5,880
OFF
OFF
OFF
OFF

3,095
3,693
3,608
4,041
3,705
4,085
3,576
3,480
3,780
3,407
3,808
3,283
3,170
3,086
3,915
3,916
3,978
4,042
3,312
3,739
3,761
3,331
3,440
3,807
3,299
3,085
3,146
3,566
3,558
4,007
3,416
3,642
4,057
3,742
3,478
3,479
3,819
3,402
2,766
3,077
3,710
3,372
3,251
3,817
3,658
3,287
3,705
3,286
3,401
OFF
OFF
OFF
OFF

4,827
5,463
5,039
5,831
5,272
5,651
5,163
5,052
5,270
4,593
5,314
4,595
4,842
4,704
5,327
5,440
5,445
5,450
4,613
5,543
5,501
4,550
4,862
5,213
4,594
4,944
4,833
5,133
4,976
5,684
4,611
4,598
5,463
5,477
5,034
4,519
5,466
5,012
4,285
4,840
5,453
4,968
4,569
5,301
5,288
4,578
5,829
4,627
4,670
OFF
OFF
OFF
OFF
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55
6,1
6,0
6,3
6,5
6,6
6,6
6,6
6,8
6,3
6,4
4,0
4,6
4,9
5,0
4,7
5,6
6,0
4,7
5,0
5,0
4,8
4,8
4,8
52
5,8
5,7
6,0
7,0
6,4
6,0
5,7
54
4,6
4,6
4,7
4,6
3,9
4,5
3,3
2,7
3,7
4,2
4,4
3,9
3,5
3,1
3,0
1,9
1,8
3,1
4,3
2,8

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
26,244
29,768
26,188
26,376
24,269
22,395
23,748
26,889
27,696
27,166
26,359
24,959
24,099
27,612
22,802
24,428
22,348
21,480
23,991
21,488
23,028
27,773
26,698
25,298
28,209
24,438
27,857
25,387
29,294
31,590
27,998
25,916
27,394
26,457
30,549
31,527
30,646
34,251
30,456
31,337
27,013
31,222

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
9,608
8,651
8,041
7,150
7,201
6,559
7,224
7,367
7,609
7,372
8,156
7,531
7,215
9,433
7,514
7,473
6,599
6,305
6,297
6,283
6,848
7,625
8,127
7,502
7,825
7,186
10,204
8,307
8,322
8,864
7,972
7,976
7,499
7,964
8,946
8,495
8,268
9,878
10,024
10,858
8,361
8,692

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
31,229
36,267
32,551
32,957
28,096
25,760
29,509
33,596
34,917
33,897
32,764
30,964
27,884
33,851
28,274
30,357
27,895
26,850
30,117
24,815
28,748
34,682
33,395
31,595
35,763
28,515
34,849
32,317
37,486
39,626
35,860
31,033
34,437
33,049
37,735
39,242
38,236
39,164
43,139
38,522
34,624
39,165

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
7,856
7,183
6,967
5,984
6,066
5,656
6,539
6,171
6,537
5,769
7,018
6,249
5,982
7,324
6,112
6,638
5,770
5,792
5,090
5,503
5,868
6,846
7,186
6,416
6,723
6,150
8,400
6,808
7,183
7,802
6,880
7,084
6,445
6,923
7,710
7,464
7,236
8,790
8,861
8,614
6,832
8,062

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,732
3,441
3,257
3,689
3,370
3,414
3,288
3,650
3,640
3,685
3,232
3,314
3,340
2,927
3,035
3,269
3,386
3,407
3,810
3,420
3,363
3,643
3,285
3,372
3,605
3,401
2,730
3,056
3,520
3,564
3,512
3,249
3,653
3,322
3,415
3,711
3,707
3,467
3,038
2,886
3,231
3,592

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,975
5,049
4,672
5,507
4,632
4,554
4,512
5,445
5,342
5,875
4,668
4,955
4,661
4,622
4,626
4,573
4,835
4,636
5,917
4,509
4,899
5,066
4,647
4,924
5,320
4,637
4,149
4,747
5,218
5,079
5,212
4,381
5,343
4,774
4,895
5,257
5,284
4,455
4,868
4,472
5,068
4,858
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10
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3,5
3,4
5,4
5,6
5,2
4,8
4.4
4,6
4.4
4,3
5,0
5,7
6,7
6,7
7,7
7,7
7.3
6,8
6,7
6,7
6,8
6,7
5,9
2,3
2,5
2,1
1,4
0,9
1,0
0,3
-0,3
-0,8
1,2
1,3
1,4
15
-0,8
-0,9
-0,8
-0,4
0,2
0,5
1,1
0,6
0,0
-1,0
1,5
1,4
-0,6
-1,0
-0,8
-0,3
-1,1

27,049
28,918
21,849
25,015
24,112
26,719
28,714
27,058
28,184
27,053
28,680
22,168
25,230
22,160
18,492
17,632
18,540
19,674
20,760
19,900
22,294
22,520
24,275
33,041
32,319
32,464
34,938
35,564
35,472
35,982
35,865
33,993
33,682
34,100
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
33,444
32,549
35,381
33,563

8,353
8,203
7,459
6,773
7,434
7,429
7,957
7,399
7,720
7,554
9,448
7,280
6,451
6,689
5,239
4,923
5,177
5,723
6,064
5,748
5,889
5,914
6,741
11,222
10,008
9,605
10,140
10,632
10,409
10,767
10,829
10,465
10,422
10,478
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
12,241
11,5612
10,702
10,312

32,455
37,014
28,042
31,453
28,771
33,590
36,397
34,015
35,377
34,484
35,820
25,668
30,783
27,703
23,058
19,978
21,116
22,539
25,903
22,823
28,039
28,323
30,999
41,447
40,541
42,343
43,826
44,660
44,495
45,623
45,018
43,257
42,866
43,017
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
42,392
43,086
44,840
42,545

7,424
7,094
6,808
5,818
6,473
6,144
6,998
6,311
6,230
6,451
7,687
5,963
5,722
6,053
4,625
4,359
4,620
4,927
5,284
5,017
5,032
5,122
5,773
9,146
8,445
8,585
9,094
9,377
9,340
10,112
10,018
9,333
9,193
9,501
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
9,949
9,800
10,046
9,119

3,238
3,625
2,929
3,693
3,243
3,597
3,609
3,657
3,651
3,581
3,035
3,045
3,911
3,313
3,529
3,581
3,581
3,438
3,423
3,462
3,786
3,808
3,601
2,944
3,229
3,380
3,446
3,345
3,408
3,342
3,312
3,248
3,232
3,254
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,732
2,827
3,306
3,255

4,372
5,218
4,119
5,406
4,445
5,467
5,201
5,390
5,678
5,346
4,660
4,305
5,380
4,577
4,985
4,583
4,571
4,575
4,903
4,549
5,573
5,630
5,370
4,532
4,801
4,932
4,819
4,763
4,764
4,512
4,494
4,635
4,663
4,528
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,261
4,396
4,463
4,665
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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2008
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

[NCIN \CTN \C T \C T \O I\ I \C I \C T \O IR \O 8 \O N \O T \O I \O I O N \O I \C TR \O T O I O N AT \C T \O I \O N \O T \C T \C T \O R \O N \O T \C T \C I O 2 O N A T \C TR \O N \O I \O I A O R \O N O N \O I \C I O I \O I O I A T \O T \O N AL Y \ O

18
18
18
18
18
18
18
18
18
19
19
19
19
19
19
19
19
19
19
19
19
19
20
20
20
20
20
20
20
20
20
20
20
20
20
21
21
21
21
21
21
21
21
21
21
21
21
21
22
22
22
22
22

11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11

0,3
0,9
0,1
0,0
0,1
-0,5
-0,9
-1,3
-2,2
1,4
2,0
2,5
2,7
3,2
3,4
3,9
4.1
4,5
5,0
5,4
5,8
5,8
7,2
8,1
8,7
8,8
8,6
9,1
9,1
9,5
8,5
7,6
7,1
6,1
5,7
10,5
10,9
11,3
13,6
14,0
13,9
14,2
13,4
12,3
11,5
11,6
10,4
9,8
9,6
11,6
13,2
13,2
13,5

35,477
35,458
34,546
36,225
33,155
34,823
33,718
33,799
34,817
34,834
34,009
29,165
30,646
29,142
28,869
25,511
27,445
29,853
22,675
25,331
21,866
24,486
19,560
21,995
17,831
15,045
19,807
16,888
16,928
14,246
16,532
20,373
21,142
21,139
24,661
12,019
11,116
14,391
8,634
12,484
12,134
12,484
12,134
13,713
10,891
10,891
13,955
15,349
17,550
12,601
12,484
12,134
12,134

10,969
10,523
10,651
10,919
11,189
10,558
10,325
10,404
11,170
12,159
10,696
7,897
8,856
8,305
8,155
7,640
8,413
7,979
7,735
7,127
6,544
6,710
6,698
5,738
4,338
4,018
5,196
3,979
3,939
3,711
4,698
5,104
6,266
6,228
6,738
4,080
3,501
3,641
2,393
2,289
2,967
2,271
2,998
3,415
3,034
3,027
3,286
3,679
5,320
3,112
2,338
3,010
2,992

44,876
44,483
44,789
45,906
44,990
44,135
42,738
42,846
44,147
43,653
42,619
40,380
39,469
37,257
36,725
29,825
34,297
36,547
29,044
32,401
25,257
30,757
24,370
26,700
22,893
16,710
24,236
21,902
21,762
18,320
19,238
25,604
26,203
24,132
30,755
13,455
12,331
17,330
9,242
15,242
14,522
15,242
14,522
16,488
12,050
12,050
18,095
19,640
21,262
16,410
15,242
14,522
14,522

8,719
9,457
10,042
10,450
10,357
9,735
9,179
9,242
9,853
9,993
9,146
8,033
8,073
7,166
7,037
6,647
7,567
6,969
6,946
6,151
5,594
5,699
5,450
5,043
3,966
3,727
4,720
3,792
3,745
3,570
4,491
4,525
5,775
5,474
5,754
3,865
3,506
3,577
2,857
2,708
3,124
2,701
3,156
3,422
3,277
3,270
3,203
3,439
4,594
3,053
2,759
3,168
3,149

3,234
3,370
3,243
3,318
2,963
3,298
3,266
3,249
3,117
2,865
3,180
3,693
3,461
3,509
3,540
3,339
3,262
3,742
2,931
3,554
3,341
3,649
2,920
3,833
4,110
3,745
3,812
4,245
4,297
3,839
3,519
3,992
3,374
3,394
3,660
2,946
3,175
3,952
3,608
5,453
4,089
5,496
4,048
4,015
3,590
3,598
4,247
4,172
3,299
4,049
5,340
4,031
4,056

5,147
4,704
4,460
4,393
4,344
4,534
4,656
4,636
4,480
4,369
4,660
5,027
4,889
5,199
5,219
4,487
4,532
5,244
4,181
5,268
4,515
5,397
4,471
5,294
5,772
4,483
5,135
5,775
5,811
5,132
4,284
5,659
4,537
4,408
5,345
3,482
3,517
4,845
3,235
5,629
4,649
5,642
4,602
4,818
3,677
3,685
5,649
5,711
4,628
5,376
5,625
4,583
4,611
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2008
2008
2008
2008
2008
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22
22
22
22
22
22
22
22
23
23
23
23
23
23
23
23
23
23
23
23
23
24
24
24
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25
25
25
25
26
26
26
26
26
26

12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12

12,8
13,2
13,1
12,4
12,1
9,4
8,8
8,5
11,0
11,3
12,3
13,1
12,6
12,5
12,8
13,2
12,2
10,1
8,9
8,8
8,8
9,1
10,0
11,6
13,5
11,2
13,8
13,0
12,3
10,7
8,9
7,6
7,8
7,0
9,5
10,1
10,3
10,0
10,9
11,7
11,7
12,4
11,4
9,5
8,3
7,5
6,9
10,0
10,6
11,4
11,7
11,6
12,4

12,585
8,634
12,484
9,988
12,415
14,471
17,665
18,242
14,391
10,891
10,213
12,134
13,386
9,762
9,085
10,344
13,939
14,672
17,380
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
18,796
12,892
12,470
16,647
12,826
11,094
11,782
11,698
12,641
15,726
20,484
20,539
21,593
13,147
11,793
10,861
14,741
10,861
11,738

3,218
2,417
2,344
2,765
3,269
3,756
4,184
4,492
4,253
3,341
2,822
2,984
2,540
2,676
2,593
2,180
3,442
3,433
4,119
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,901
3,741
3,632
4,345
2,956
2,355
3,122
2,528
2,764
4,367
5,450
5,283
6,468
4,478
3,637
2,717
2,909
2,702
2,488

15,084
9,242
15,242
10,927
16,295
18,454
22,049
23,431
17,330
12,050
11,208
14,522
16,472
10,754
9,906
13,700
16,883
18,934
22,327
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
22,690
16,624
14,148
20,276
16,811
11,505
16,090
15,397
16,388
19,610
25,084
26,287
26,963
14,996
13,300
14,078
18,168
14,078
15,257

3,262
2,883
2,765
3,102
3,105
3,616
3,832
4,119
3,910
3,446
3,136
3,137
2,870
3,029
2,938
2,473
3,419
3,251
3,816
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,412
3,434
3,581
4,000
2,939
2,701
2,282
2,692
2,827
4,368
4,853
4,636
5,858
4,067
3,611
2,837
3,101
2,822
2,644

3,911
3,672
5,326
3,613
3,798
3,853
4,222
4,061
3,384
3,260
3,619
4,066
5,270
3,648
3,503
4,745
4,050
4,274
4,219
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,835
3,446
3,531
3,832
4,339
4,710
3,774
4,628
4,573
3,601
3,758
3,888
3,338
2,936
3,243
3,998
5,068
4,019
4,718

4,624
3,206
5,612
3,523
5,248
5,104
5,754
5,688
4,432
3,497
3,573
4,630
5,738
3,551
3,372
5,540
4,938
5,824
5,851
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,143
4,840
3,951
5,069
5,720
4,260
7,051
5,719
5,797
4,490
5,169
5,671
4,603
3,687
3,683
4,963
5,859
4,988
5,769
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2008
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26
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28
28
29
29
29
29
29
29
29
29
29
29
29
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13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13

12,9
13,6
12,0
10,9
9,5
8,6
8,0
13,2
14,3
15,7
16,0
16,5
17,4
19,3
20,1
18,2
14,8
14,2
12,5
12,6
13,3
13,7
14,5
14,5
14,4
15,2
16,5
16,5
16,6
16,1
15,4
14,2
13,3
12,1
12,9
12,7
13,2
14,2
13,7
14,4
13,5
12,3
12,0
10,8
10,2
9,4
11,3
13,0
12,9
14,3
15,1
16,4
16,3

12,359
10,344
14,391
12,866
14,376
16,363
20,372
10,418
12,518
OFF
OFF
OFF
OFF
OFF
OFF
OFF
12,518
12,168
11,509
13,073
12,168
12,518
12,168
8,668
12,518
OFF
OFF
OFF
OFF
OFF
OFF
8,668
8,668
10,665
8,894
9,347
8,638
10,378
12,168
12,168
10,378
12,002
10,931
15,234
16,211
19,038
12,614
8,645
10,581
12,145
OFF
OFF
OFF

3,088
2,156
3,559
2,917
3,743
4,571
5,032
2,594
2,450
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,193
2,920
2,478
3,220
3,434
2,508
2,892
2,299
2,229
OFF
OFF
OFF
OFF
OFF
OFF
2,327
2,387
2,939
2,741
2,614
2,101
2,121
2,956
2,901
2,170
2,554
2,974
3,215
4,269
4,246
3,476
2,704
2,361
2,974
OFF
OFF
OFF

14,903
13,700
17,448
16,671
17,874
19,027
25,5629
13,603
15,383
OFF
OFF
OFF
OFF
OFF
OFF
OFF
15,383
14,663
15,161
15,797
14,663
15,383
14,663
9,383
15,383
OFF
OFF
OFF
OFF
OFF
OFF
9,383
9,383
11,770
9,666
10,234
11,293
13,743
14,663
14,663
13,743
15,588
12,219
18,786
19,730
22,995
16,545
9,354
13,997
14,634
OFF
OFF
OFF

3,183
2,448
3,489
2,891
3,598
4,396
4,551
2,691
2,790
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,654
3,082
2,667
3,290
3,399
2,830
3,073
2,787
2,666
OFF
OFF
OFF
OFF
OFF
OFF
2,797
2,848
3,207
3,043
2,976
2,445
2,425
3,108
3,076
2,464
2,689
3,213
3,232
3,997
4,168
3,282
3,081
2,612
3,155
OFF
OFF
OFF

4,003
4,799
4,043
4,412
3,841
3,580
4,049
4,017
5,110
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,708
4,168
4,644
4,060
3,543
4,990
4,207
3,769
5,615
OFF
OFF
OFF
OFF
OFF
OFF
3,725
3,631
3,629
3,244
3,575
4,112
4,893
4,116
4,194
4,783
4,700
3,676
4,738
3,798
4,484
3,629
3,198
4,482
4,084
OFF
OFF
OFF

4,682
5,597
5,000
5,766
4,967
4,328
5,609
5,055
5,514
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,797
4,757
5,685
4,802
4,314
5,436
4,772
3,367
5,769
OFF
OFF
OFF
OFF
OFF
OFF
3,355
3,295
3,670
3,177
3,439
4,619
5,667
4,718
4,767
5,578
5,797
3,803
5,812
4,937
5,517
5,041
3,036
5,359
4,638
OFF
OFF
OFF
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14

17,2
16,5
14,3
14,2
13,9
12,6
9,4
8,8
9,8
10,2
12,2
12,9
12,1
13,2
12,1
12,2
12,2
12,0
12,1
12,0
12,6
13,9
13,6
15,1
15,5
15,6
16,0
16,1
13,6
12,3
12,6
11,6
17,7
17,7
20,1
20,1
19,7
19,7
21,3
19,7
18,5
17,6
16,3
17,1
16,3
15,2
14,3
15,2
15,5
16,2
18,0
16,8
17,3

OFF
OFF
8,645
10,395
8,645
OFF
OFF
OFF
OFF
OFF
OFF
OFF
12,428
13,165
OFF
OFF
OFF
OFF
OFF
12,654
11,259
10,355
10,395
OFF
OFF
OFF
OFF
OFF
8,615
10,196
11,299
15,424
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,310
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
2,381
2,145
2,414
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,733
2,615
OFF
OFF
OFF
OFF
OFF
3,376
2,742
2,209
2,187
OFF
OFF
OFF
OFF
OFF
2,140
2,569
2,445
3,224
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,384
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
9,354
13,574
9,354
OFF
OFF
OFF
OFF
OFF
OFF
OFF
16,122
15,634
OFF
OFF
OFF
OFF
OFF
16,405
14,847
13,714
13,574
OFF
OFF
OFF
OFF
OFF
11,264
13,246
14,707
18,465
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
13,658
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
2,870
2,454
2,886
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,835
3,026
OFF
OFF
OFF
OFF
OFF
3,180
2,853
2,514
2,486
OFF
OFF
OFF
OFF
OFF
2,495
2,775
2,661
3,413
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,612
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
3,631
4,847
3,581
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,547
5,035
OFF
OFF
OFF
OFF
OFF
3,748
4,106
4,689
4,753
OFF
OFF
OFF
OFF
OFF
4,026
3,968
4,620
4,784
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,324
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
3,260
5,532
3,242
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,687
5,167
OFF
OFF
OFF
OFF
OFF
5,159
5,204
5,455
5,461
OFF
OFF
OFF
OFF
OFF
4,514
4,774
5,527
5,410
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,229
OFF
OFF
OFF
OFF
OFF
OFF
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15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15

17,0
15,8
17,1
15,8
14,8
12,0
11,4
12,9
13,3
12,0
11,5
10,8
9,5

8,9

8,5

9,0

9,0

8,8

9,0

9,9

10,2
12,1
12,6
14,9
13,8
12,1
11,1
10,2
10,9
11,5
12,2
12,6
13,0
14,7
14,8
14,7
15,3
15,8
14,9
15,0
12,2
12,5
12,4
11,9
12,3
12,2
13,4
13,6
14,2
14,7
15,1
16,0
16,0

OFF
OFF
OFF
OFF
12,100
10,820
15,370
8,795
10,310
15,370
12,560
14,800
13,415
20,095
18,225
17,160
18,480
14,156
18,112
15,179
14,498
12,194
9,579
12,551
10,451
10,794
10,972
14,538
11,169
12,722
10,487
14,129
10,389
12,529
8,679
12,179
OFF
OFF
12,179
12,529
15,011
11,562
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
2,912
3,310
3,517
2,258
2,229
3,180
2,852
3,934
3,482
4,578
4,476
3,874
4,333
4,753
4,923
4,047
3,455
3,350
2,374
2,224
2,151
2,725
3,078
3,407
2,917
2,804
2,604
3,335
2,472
2,242
2,312
2,914
OFF
OFF
2,895
1,866
3,054
2,478
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
14,578
14,028
18,398
11,490
13,658
18,398
16,478
17,962
14,667
24,319
23,387
21,577
23,5637
18,369
22,720
19,759
18,906
15,185
12,473
15,425
13,645
13,385
12,270
18,766
14,464
16,490
13,611
16,843
13,757
15,397
9,397
14,677
OFF
OFF
14,677
15,397
17,948
15,036
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
3,120
3,169
3,564
2,555
2,533
3,366
2,934
3,699
3,398
4,397
4,100
3,734
4,286
4,775
3,924
3,645
3,321
3,652
2,642
2,698
2,444
2,883
3,324
3,263
2,958
2,877
2,781
3,433
2,679
2,704
2,825
3,114
OFF
OFF
3,108
2,771
3,286
2,667
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
4,155
3,269
4,370
3,895
4,625
4,834
4,404
3,762
3,853
4,390
4,072
4,429
4,265
2,978
3,679
3,750
4,197
3,640
4,035
5,645
4,858
3,961
3,564
4,267
3,829
4,536
4,028
4,237
4,203
5,589
3,754
4,180
OFF
OFF
4,206
6,712
4,915
4,665
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
4,672
4,427
5,162
4,498
5,391
5,466
5,616
4,856
4,316
5,531
5,703
5,779
5,491
3,847
5,791
5,422
5,694
4,158
4,721
5,717
5,682
4,643
3,691
5,750
4,890
5,731
4,894
4,907
5,134
5,693
3,326
4,713
OFF
OFF
4,723
5,557
5,462
5,638
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16

15,1
12,2
11,0
10,7
13,1
13,2
14,4
14,4
14,8
15,0
13,6
12,4
12,8
12,0
11,5
11,2
10,2
11,3
13,0
13,5
14,4
14,7
14,4
15,0
15,5
15,5
14,0
13,1
12,7
11,8
12,6
15,1
16,7
16,4
18,2
18,1
17,9
18,7
17,5
16,5
16,5
16,1
15,2
13,7
14,4
15,8
15,7
15,5
14,4
17,2
16,4
14,9
12,9

OFF
OFF
OFF
OFF
8,679
10,129
8,679
10,389
10,389
12,179
10,129
14,558
10,842
12,395
10,915
14,445
12,727
12,695
10,429
10,429
10,429
10,389
8,649
8,679
OFF
OFF
12,190
10,400
11,080
14,808
11,047
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
8,690
13,210
OFF
OFF
OFF
10,140
OFF
OFF
8,690
13,437

OFF
OFF
OFF
OFF
2,903
3,059
2,348
2,056
2,019
2,451
2,717
2,852
2,348
3,322
2,670
3,577
3,273
3,304
2,337
2,083
2,016
2,028
1,969
1,859
OFF
OFF
2,890
2,146
2,361
2,862
3,467
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,793
2,668
OFF
OFF
OFF
2,688
OFF
OFF
2,247
2,645

OFF
OFF
OFF
OFF
9,397
12,597
9,397
13,757
13,757
14,677
12,597
17,380
14,325
15,436
14,146
17,516
16,417
16,456
13,617
13,617
13,617
13,757
11,307
9,397
OFF
OFF
14,691
13,771
14,623
18,253
13,748
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
9,411
15,691
OFF
OFF
OFF
12,611
OFF
OFF
9,411
15,975

OFF
OFF
OFF
OFF
3,180
3,464
2,838
2,362
2,349
3,075
3,198
3,111
2,519
3,583
2,782
3,498
3,168
3,088
2,522
2,359
2,314
2,352
2,324
2,790
OFF
OFF
3,032
2,432
2,547
3,046
3,649
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,064
2,995
OFF
OFF
OFF
3,198
OFF
OFF
2,755
2,983

OFF
OFF
OFF
OFF
2,990
3,311
3,696
5,054
5,145
4,968
3,728
5,105
4,617
3,731
4,088
4,038
3,889
3,843
4,463
5,008
5,173
5,122
4,393
4,670
OFF
OFF
4,218
4,846
4,693
5,174
3,186
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,112
4,951
OFF
OFF
OFF
3,772
OFF
OFF
3,867
5,080

OFF
OFF
OFF
OFF
2,955
3,637
3,311
5,825
5,857
4,772
3,939
5,586
5,687
4,308
5,085
5,007
5,182
5,329
5,400
5,773
5,884
5,849
4,866
3,368
OFF
OFF
4,846
5,663
5,741
5,992
3,768
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,071
5,238
OFF
OFF
OFF
3,944
OFF
OFF
3,416
5,355



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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13
13
13
14
14
14
14
14
14
14
14
14
14
14
14
14
15
15
15
15
15
15
15
15
15
15
15
15
15
16
16
16
16
16
16
16
16
16
16
16
16
16
17
17
17
17
17
17
17
17
17
17
17

17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17

12,5
11,0
10,6
10,3
11,4
11,7
12,0
10,2
9,7

11,4
10,5
11,1
10,3
9,5

8,9

7,5

11,7
12,9
13,7
14,6
15,1
15,7
16,0
15,5
14,0
13,6
13,0
13,4
13,7
14,1
14,7
15,1
15,9
16,1
17,6
18,1
18,2
18,6
13,6
13,3
13,4
12,5
14,6
16,6
17,4
17,4
18,1
18,9
18,3
16,9
17,5
17,5
15,3

9,794
12,668
13,575
14,256
12,408
14,391
11,008
17,292
13,876
11,008
13,802
12,668
14,296
16,170
17,171
18,866
10,891
10,367
10,400
12,540

OFF
OFF
OFF
OFF

8,690

8,740

8,660

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
12,190
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

2,376
2,825
3,104
4,000
3,685
3,581
2,729
3,755
3,609
2,772
3,175
2,817
3,279
3,585
4,752
5,228
2,988
3,119
2,142
2,195
OFF
OFF
OFF
OFF
2,329
2,124
2,097
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,299
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

12,742
16,613
17,750
18,602
15,453
17,448
13,653
20,807
17,858
13,653
18,034
16,613
18,462
20,336
21,421
24,110
12,168
12,895
13,771
15,411
OFF
OFF
OFF
OFF
9,411
10,811
11,321
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
14,691
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

2,610
2,893
3,067
3,538
3,815
3,511
2,851
3,711
3,439
2,894
3,111
2,886
3,152
3,427
4,652
4,636
3,225
3,450
2,432
2,641
OFF
OFF
OFF
OFF
2,784
2,467
2,438
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,308
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

4,123
4,485
4,374
3,564
3,367
4,019
4,034
4,605
3,844
3,971
4,347
4,496
4,360
4,511
3,614
3,609
3,645
3,324
4,856
5,712
OFF
OFF
OFF
OFF
3,731
4,115
4,130
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,696
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

4,882
5,742
5,786
5,258
4,050
4,970
4,788
5,607
5,193
4,718
5,796
5,756
5,857
5,934
4,605
5,201
3,773
3,738
5,663
5,835
OFF
OFF
OFF
OFF
3,380
4,383
4,643
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,441
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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2008
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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2008
2008
2008
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17
17
18
18
18
18
18
18
18
18
18
18
18
18
18
19
19
19
19
19
19
19
19
19
19
19
19
19
20
20
20
20
20
20
20
20
20
20
20
20
20
21
21
21
21
21
21
21
21
21
21
21
21

18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18

15,1
15,9
11,7
11,6
12,7
13,7
13,9
16,1
15,5
14,9
13,5
13,3
14,2
13,0
13,1
15,6
16,5
17,4
17,1
16,3
15,7
13,2
11,6
10,4
9,4
8,7
8,4
8,7
8,0
8,5
9,4
9,6
9,5
9,2
8,7
8,4
8,2
8,3
8,2
8,5
8,5
10,8
10,1
9,8
9,3
9,3
8,8
8,4
7,8
7,8
7,8
7,9
8,3

OFF
OFF
12,668
12,408
11,120
8,660
10,440
OFF
OFF
10,400
8,660
8,660
13,210
13,210
10,440
OFF
OFF
OFF
OFF
OFF
OFF
8,706
10,968
14,024
14,586
16,088
21,317
20,638
20,351
16,541
13,726
14,083
17,439
14,988
17,568
18,247
19,899
17,023
19,899
21,091
18,021
11,370
17,473
18,151
16,472
16,512
17,642
16,847
18,124
22,674
19,604
17,927
18,733

OFF
OFF
2,774
3,669
2,353
2,055
2,090
OFF
OFF
2,042
2,114
2,126
2,516
2,595
2,186
OFF
OFF
OFF
OFF
OFF
OFF
2,196
2,805
3,254
3,827
4,298
4,959
4,749
6,085
4,872
3,511
3,967
4,091
4,147
4,986
5,196
4,875
4,897
4,875
4,864
5,101
3,967
4,236
4,090
3,896
3,856
4,413
4,572
5,154
5,604
5,841
5,317
4,692

OFF
OFF
16,613
15,453
14,483
11,321
13,631
OFF
OFF
13,771
11,321
11,321
15,691
15,691
13,631
OFF
OFF
OFF
OFF
OFF
OFF
10,768
13,602
18,122
18,136
20,630
25,850
25,000
25,503
21,196
15,056
16,169
22,233
17,303
21,920
22,770
24,937
19,853
24,937
25,566
22,486
12,769
21,033
21,883
21,379
21,239
22,766
20,970
23,180
27,550
24,470
20,987
24,213

OFF
OFF
2,844
3,801
2,538
2,394
2,371
OFF
OFF
2,384
2,464
2,476
2,930
3,000
2,480
OFF
OFF
OFF
OFF
OFF
OFF
2,549
2,937
3,165
3,692
3,985
4,653
4,490
5,059
4,306
3,425
3,943
4,037
4,127
4,821
4,984
4,482
4,615
4,482
4,596
4,927
3,714
3,989
3,963
3,709
3,662
4,108
4,215
4,488
4,993
5,324
4,844
4,244

OFF
OFF
4,566
3,382
4,725
4,215
4,995
OFF
OFF
5,094
4,096
4,073
5,250
5,090
4,776
OFF
OFF
OFF
OFF
OFF
OFF
3,965
3,910
4,309
3,811
3,743
4,299
4,346
3,344
3,395
3,909
3,650
4,263
3,614
3,623
3,512
4,082
3,476
4,082
4,336
3,633
2,866
4,125
4,438
4,228
4,282
3,998
3,685
3,517
4,046
3,356
3,371
3,993

OFF
OFF
5,842
4,066
5,708
4,730
5,748
OFF
OFF
5,777
4,595
4,572
5,355
5,230
5,497
OFF
OFF
OFF
OFF
OFF
OFF
4,224
4,632
5,726
4,912
5177
5,556
5,568
5,041
4,922
4,396
4,101
5,508
4,193
4,546
4,568
5,563
4,302
5,563
5,563
4,564
3,438
5,272
5,622
5,764
5,801
5,542
4,975
5,165
5,518
4,596
4,333
5,706



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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2008
2008
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2008
2008
2008
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21
22
22
22
22
22
22
22
22
22
22
22
22
22
23
23
23
23
23
23
23
23
23
23
23
23
23
24
24
24
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25
25
25
25

19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

7,8
11,6
13,5
15,3
17,1
18,1
17,8
19,0
17,7
15,6
14,1
13,8
13,7
13,1
13,9
15,7
14,1
14,4
13,2
13,9
15,1
15,5
15,0
15,7
16,1
17,9
15,7
18,5
20,5
20,7
20,9
21,1
21,7
21,6
22,7
21,6
20,3
18,1
18,7
16,0
13,3
13,2
12,9
10,5
10,7

9,6
10,0
10,0
10,2
10,6
10,2
10,0
10,4

18,204
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

13,154

10,444

8,909

13,769

16,088

15,760

14,857

14,897

14,146

13,543

12,746

13,117

12,215

5217
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

3,027

2,267

2,297

3,175

3,491

3,754

3,578

3,538

4,032

3,104

3,407

3,491

3,199

22,670
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

15,620

13,160

11,023

17,802

19,297

20,488

19,356

19,216

17,631

17,520

15,831

16,906

15,775

4,555
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

3,240

2,513

2,593

3,111

3,531

3,562

3,381

3,334

4,090

3,067

3,321

3,343

3,165

3,489
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

4,345

4,606

3,878

4,337

4,608

4,199

4,152

4,210

3,509

4,364

3,741

3,757

3,818

4,977
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

4,821

5,238

4,251

5,722

5,465

5,751

5,724

5,764

4,311

5,711

4,768

5,057

4,984
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2008
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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26
26
26
26
26
26
26
26
26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
28
28
28
28
28
28
29
29
29
29
29
29
29
29
29
29
29
29
29
30

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

8,8

9,5

9,8

10,9
11,3
11,0
11,5
10,5
11,2
10,5
10,3
8,9

8,6

12,1
14,3
13,9
14,4
16,0
17,0
16,9
15,8
14,3
12,2
10,5
9,6

9,4

12,9
14,3
15,9
17,2
17,7
16,3
14,6
13,1
11,6
10,0
9,2

9,1

8,9

10,2
11,5
11,7
12,7
12,7
13,1
12,1
11,6
10,7
10,1
9,8

9,5

9,2

9,0

15,905
16,876
15,049
15,636
10,861
12,641
15,411
11,989
10,891
16,539
12,440
15,680
18,017
9,855
10,384
10,084
7,824
OFF
OFF
OFF
OFF
8,604
9,629
13,469
15,800
16,311
8,049
13,154
OFF
OFF
OFF
OFF
8,634
13,154
12,701
17,667
16,663
19,698
14,820
11,886
12,341
12,708
9,281
13,831
10,084
12,475
14,021
13,060
14,418
OFF
OFF
OFF
OFF

5,223
4,234
4,319
3,351
2,756
2,825
3,192
3,127
3,055
3,578
3,271
4,167
4,397
2,957
2,318
2,770
1,787
OFF
OFF
OFF
OFF
2,049
2,335
3,815
3,714
3,669
2,463
2,722
OFF
OFF
OFF
OFF
2,314
2,581
2,647
3,942
3,933
4,311
3,819
3,757
3,686
3,307
2,314
2,764
2,787
2,528
3,074
3,697
4,073
OFF
OFF
OFF
OFF

19,790
21,170
18,762
18,731
14,078
16,388
18,448
15,492
12,168
19,862
16,058
19,5607
23,316
10,206
13,560
12,540
7,660
OFF
OFF
OFF
OFF
11,250
9,923
16,782
20,348
20,513
7,943
15,620
OFF
OFF
OFF
OFF
9,340
15,620
15,988
21,276
21,619
23,822
16,427
12,751
15,368
16,473
12,099
16,469
12,540
15,706
17,948
16,270
17,972
OFF
OFF
OFF
OFF

4,408
3,449
4,284
3,444
2,882
2,893
3,372
3,121
3,298
3,626
3,209
3,930
4,063
2,899
2,535
3,265
2,209
OFF
OFF
OFF
OFF
2,412
2,562
3,957
3,515
3,520
2,601
3,049
OFF
OFF
OFF
OFF
2,812
2,984
2,765
3,848
3,746
4,221
3,626
3,359
3,818
3,099
2,557
3,061
3,278
2,664
3,280
3,824
4,097
OFF
OFF
OFF
OFF

3,045
3,986
3,484
4,666
3,941
4,475
4,828
3,834
3,564
4,622
3,803
3,763
4,097
3,332
4,479
3,641
4,379
OFF
OFF
OFF
OFF
4,199
4,124
3,630
4,254
4,446
3,269
4,833
OFF
OFF
OFF
OFF
3,731
5,096
4,798
4,482
4,236
4,570
3,881
3,164
3,348
3,843
4,011
5,003
3,619
4,935
4,561
3,633
3,540
OFF
OFF
OFF
OFF

4,489
6,138
4,379
5,439
4,885
5,664
5,471
4,964
3,689
5,478
5,003
4,963
5,739
3,521
5,350
3,841
3,467
OFF
OFF
OFF
OFF
4,663
3,873
4,241
5,789
5,827
3,054
5,123
OFF
OFF
OFF
OFF
3,321
5,234
5,782
5,629
5,771
5,644
4,531
3,796
4,025
5,316
4,732
5,380
3,826
5,896
5,473
4,255
4,387
OFF
OFF
OFF
OFF
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8

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

9,8
10,8
11,9
10,9
10,0
10,6

9,9

9,4

9,0

8,9

8,7

8,4

8,1

9,8

9,1

9,0
10,6
10,7

9,4

9,1

9,2

9,4

9,0

8,5

8,5

8,9

9,4
9,8
9,9
10,4
10,2
10,6
10,3
10,2
10,2
8,9
8,5
7,7
10,6
12,0
13,9
14,0
15,7
16,2
15,6
16,5
15,6
14,6
12,7
12,5
11,6
14,3
14,2

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
18,945
15,457
16,682
17,208
16,356
11,660
17,153
15,282
14,975
18,667
15,508
16,640
15,780
18,814
12,743
16,777
13,391
16,809
14,552
13,286
17,035
15,872
15,311
18,248
18,362
20,169
11,858
10,094
8,695
10,355
OFF
OFF
OFF
OFF
OFF
10,355
10,773
11,225
13,504
10,095
10,095

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
6,434
3,890
4,548
4,040
3,475
3,072
3,859
3,923
3,815
4,396
3,969
4,437
4,120
5,293
4,573
3,971
3,529
3,618
3,225
3,712
3,690
3,684
3,447
4,214
4,294
5,058
3,737
2,714
2,122
2,139
OFF
OFF
OFF
OFF
OFF
2,085
3,010
3,079
2,845
3,153
2,943

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
23,645
19,443
20,808
22,222
19,634
14,470
21,518
19,008
19,235
23,238
19,292
20,710
17,630
23,956
16,598
21,403
17,249
20,201
18,308
16,554
20,485
20,268
19,210
22,890
23,082
25,347
14,718
10,505
10,754
13,714
OFF
OFF
OFF
OFF
OFF
13,714
13,404
13,970
16,945
12,554
12,554

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,659
3,496
4,552
3,934
3,544
3,055
3,267
3,783
3,670
4,492
3,829
4,110
3,843
4,687
4,586
3,867
3,358
3,632
3,121
3,875
3,676
3,673
2,905
3,525
3,958
4,425
3,442
2,755
2,467
2,432
OFF
OFF
OFF
OFF
OFF
2,412
3,402
3,465
2,521
3,480
3,354

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,945
3,973
3,668
4,259
4,707
3,795
4,445
3,895
3,926
4,246
3,907
3,750
3,830
3,555
2,787
4,225
3,794
4,646
4,512
3,579
4,616
4,309
4,442
4,330
4,276
3,988
3,173
3,719
4,098
4,840
OFF
OFF
OFF
OFF
OFF
4,967
3,580
3,645
4,747
3,202
3,431

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,253
5,561
4,571
5,649
5,540
4,737
6,586
5,025
5,242
5,173
5,038
5,039
4,587
5111
3,619
5,634
5,137
5,562
5,867
4,272
5,672
5,518
6,612
6,494
5,833
5,728
4,276
3,813
4,360
5,640
OFF
OFF
OFF
OFF
OFF
5,685
3,940
4,032
6,720
3,607
3,744
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2008
2008
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2008
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10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

16,1
16,9
18,0
17,9
17,5
16,1
15,4
14,5
13,4
12,9
12,5
13,2
14,1
15,1
15,7
15,9
15,9
14,8
14,5
14,0
14,0
12,7
12,7
12,3
13,4
14,5
15,9
16,5
17,1
17,2
17,9
18,0
17,4
17,0
16,4
15,6
14,8
17,3
17,9
16,0
14,7
16,1
17,0
11,8
13,2
12,5
12,9
12,5
12,5
12,0
10,9
11,4
11,3

OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,355
8,615
10,681
9,825
11,775
10,395
OFF
OFF
OFF
OFF
10,395
10,395
10,395
8,615
9,373
8,513
11,676
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
11,125
10,040
15,370

OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,094
2,089
2,123
2,455
2,927
2,312
OFF
OFF
OFF
OFF
2,090
2,118
2,163
2,116
2,448
2,132
3,257
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,626
2,831
3,246

OFF
OFF
OFF
OFF
OFF
OFF
OFF
13,714
11,264
13,457
12,170
15,134
13,574
OFF
OFF
OFF
OFF
13,574
13,574
13,574
11,264
11,604
8,524
14,536
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
13,800
10,438
18,398

OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,416
2,432
2,402
2,695
3,168
2,511
OFF
OFF
OFF
OFF
2,435
2,444
2,460
2,470
2,709
2,442
3,611
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,374
2,879
3,434

OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,945
4,125
5,030
4,002
4,023
4,495
OFF
OFF
OFF
OFF
4,973
4,909
4,806
4,072
3,828
3,993
3,585
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,068
3,546
4,735

OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,677
4,632
5,602
4,515
4,777
5,406
OFF
OFF
OFF
OFF
5,576
5,554
5,518
4,561
4,283
3,490
4,026
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,090
3,625
5,357
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10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10

11,6
11,0
10,6
10,5
11,0
10,6
10,8
10,6
11,1
11,1
14,8
15,9
16,2
17,3
18,0
19,4
19,0
19,8
19,9
18,9
14,3
13,8
14,1
16,1
17,1
17,7
17,4
17,4
17,7
17,8
15,0
14,3
14,2
13,7
12,9
12,9
13,7
17,1
17,1
17,3
18,6
19,2
19,6
19,7
20,6
16,0
16,0
15,8
15,9
18,1
18,8
19,3
18,4

14,964
10,820
10,940
12,025
15,370
13,560
13,050
15,010
12,722
10,942
13,221
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
8,751
13,221
8,649
OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,429
7,869
8,729
8,729
11,505
13,019
10,129
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

3,445
2,817
2,843
3,230
3,267
2,993
3,096
3,451
2,841
2,794
2,918
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,136
2,562
2,091
OFF
OFF
OFF
OFF
OFF
OFF
OFF
1,708
1,820
2,145
2,639
2,392
2,930
2,806
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

18,598
14,028
11,565
14,927
18,398
17,065
16,902
19,188
16,490
14,180
15,705
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,825
15,705
11,307
OFF
OFF
OFF
OFF
OFF
OFF
OFF
13,617
7,717
10,797
10,797
14,441
16,161
12,597
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

3,822
2,950
2,925
3,235
3,455
3,010
2,994
3,563
2,915
2,924
3,194
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,508
2,968
2,447
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,485
2,241
2,511
2,805
2,244
3,469
3,306
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

4,343
3,841
3,848
3,723
4,704
4,531
4,215
4,349
4,478
3,916
4,531
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,098
5,160
4,137
OFF
OFF
OFF
OFF
OFF
OFF
OFF
6,104
4,325
4,070
3,307
4,810
4,444
3,610
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

4,865
4,754
3,954
4,614
5,325
5,669
5,645
5,386
5,657
4,849
4,917
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,317
5,291
4,620
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,480
3,443
4,300
3,849
6,434
4,659
3,810
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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11
11
11
11
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11
11
11
11
12
12
12
12
12
12
12
12
12
12
12
12
12
13
13
13
13
13
13
13
13
13
13
13
13
13
14
14
14
14
14
14
14
14
15
15
15
15
15
15
15
15
15
15

11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19
11
12
14
15
16
17
18
19

10
11
12
13
14
15
16

19,4
19,5
19,0
18,0
18,2
17,7
17,9
18,1
17,6
20,7
21,3
22,8
22,7
23,1
23,6
25,1
24,6
21,6
22,7
22,4
22,3
22,0
23,2
24,0
241
25,7
26,7
26,8
26,9
23,8
20,9
21,5
20,2
21,0
19,4
20,7
21,1
20,2
18,3
16,3
15,9
15,7
15,3
15,4
18,2
17,5
17,9
17,7
18,9
18,9
18,1
18,9
17,3

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

11,872

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

2,249

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

14,283

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

2,386

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,278
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,986
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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2008
2008
2008
2008
2008
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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2008
2008
2008
2008
2008
2008
2008
2008
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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15
15
15
16
16
16
16
16
16
16
16
16
16
16
16
17
17
17
17
17
17
17
17
17
17
17
17
17
18
18
18
18
18
18
18
18
18
18
18
18
18
19
19
19
19
19
19
19
19
19
19
19
19

17
18
19

10
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
19

16,5
15,9
15,0
16,0
16,3
16,6
16,7
16,3
16,4
16,5
16,5
15,4
14,5
14,1
14,5
16,5
17,0
17,9
18,1
18,0
18,1
18,1
18,2
19,4
18,9
17,8
14,8
14,5
17,9
19,4
19,0
19,7
19,6
19,7
19,9
19,6
19,2
18,4
18,1
17,4
17,1
18,6
19,1
19,0
20,2
19,9
20,3
21,6
21,5
21,2
17,7
16,8
17,1

OFF
OFF
8,660
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
13,210
13,210
10,140
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,140
8,740
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
1,566
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,442
2,478
2,679
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,652
2,054
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
11,321
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
15,691
15,691
12,611
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
12,611
10,811
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
2,380
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,863
2,876
3,195
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,185
2,425
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
5,530
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,410
5,331
3,785
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,824
4,254
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
4,756
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,480
5,456
3,947
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,959
4,458
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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20
20
20
20
20
20
20
20
20
20
20
20
20
21
21
21
21
21
21
21
21
21
21
21
21
21
22
22
22
22
22
22
22
22
22
22
22
22
22
23
23
23
23
23
23
23
23
23
23
23
23
24
24

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
13
14
15
16
17
18
19

21,7
22,2
22,3
23,6
24,0
23,9
27,3
27,4
25,2
22,2
21,7
20,8
19,8
21,7
23,6
24,9
25,2
25,5
25,2
25,4
26,0
26,0
24,6
23,1
22,3
21,0
25,3
27,3
28,1
28,4
29,2
29,2
31,2
30,5
30,1
26,7
25,1
23,8
23,4
19,4
18,7
18,7
19,3
20,1
21,5
21,4
21,6
20,6
19,2
18,9
17,5
14,6
14,7

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
11,699
13,682
8,199
13,278
14,492
14,492
OFF
OFF
OFF
OFF
12,872
18,482
22,092
23,255
26,323
25,973
33,768
31,199
29,713
16,683
11,501
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,406
13,176

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,000
2,352
2,318
2,310
2,518
2,518
OFF
OFF
OFF
OFF
2,713
4,124
3,594
3,761
4,560
5,333
7,104
6,113
5,763
3,538
3,013
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,518
2,690

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
13,873
15,324
8,593
15,081
15,332
15,332
OFF
OFF
OFF
OFF
14,837
22,391
27,260
29,537
34,530
33,810
39,196
37,519
36,517
19,390
13,629
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
13,588
15,648

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,753
2,481
2,480
2,441
2,617
2,617
OFF
OFF
OFF
OFF
2,635
4,388
4,543
4,898
5,877
6,268
7,417
6,831
6,513
3,607
2,768
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,666
3,045

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,900
5,817
3,537
5,747
5,755
5,755
OFF
OFF
OFF
OFF
4,744
4,482
6,147
6,183
5,773
4,871
4,753
5,104
5,156
4,715
3,817
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,133
4,898

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,039
6,177
3,465
6,178
5,858
5,858
OFF
OFF
OFF
OFF
5,630
5,103
6,000
6,031
5,876
5,394
5,285
5,492
5,607
5,375
4,924
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,097
5,138
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2008
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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24
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25
25
25
25
26
26
26
26
26
26
26
26
26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
27
27
27
28
28
28

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

13,4
13,1
13,4
14,0
13,6
13,1
12,2
12,3
11,7
11,5
11,6
12,4
12,9
12,8
12,6
12,6
12,9
12,7
12,9
12,4
11,8
11,4
11,2
11,2
10,7
11,3
11,7
11,7
11,5
11,3
11,2
11,4
11,0
11,1
11,0
11,2
11,1
12,1
12,2
13,4
13,6
14,8
14,6
15,0
14,5
15,3
13,2
13,1
12,6
12,3
12,4
12,6
12,1

10,106
8,706
8,706

13,176

10,444
7,824

12,249

10,263

10,928

10,941
9,081

11,438
7,049

10,835
9,586
8,726

10,609

11,121
8,909

10,038

10,891

12,701

12,601

12,641

10,758

12,341

15,411

12,341

10,081

10,941

10,861

14,021

12,341

15,411

10,941

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
9,178
12,666
13,265

2,808
2,202
2,183
2,535
2,021
1,885
2,509
2,601
3,260
2,812
3,200
3,699
2,942
2,388
2,430
2,113
2,376
2,266
2,305
2,543
3,020
2,669
2,858
2,818
3,440
3,745
3,146
3,422
2,496
2,827
2,771
3,128
3,473
3,229
2,848
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,758
2,992
2,789

12,568
10,768
10,768
15,648
13,160
7,660
15,423
12,720
14,163
13,568
12,008
14,237
9,463
14,126
11,872
8,792
13,953
14,009
11,023
12,437
12,168
15,988
16,528
16,388
11,337
15,368
18,448
15,368
10,488
13,568
14,078
17,948
15,368
18,448
13,568
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
9,357
16,252
16,646

3,306
2,556
2,637
2,936
2,362
2,289
2,676
2,803
3,108
2,944
3,689
3,830
3,492
2,567
2,699
2,432
2,707
2,509
2,602
2,768
3,265
2,789
2,936
2,889
3,161
3,883
3,320
3,699
2,677
2,958
2,898
3,341
3,749
3,410
2,979
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,794
3,232
2,496

3,599
3,954
3,987
5,199
5,167
4,150
4,883
3,946
3,353
3,890
2,837
3,092
2,396
4,538
3,946
4,129
4,465
4,907
3,865
3,947
3,606
4,758
4,409
4,485
3,127
3,295
4,899
3,606
4,038
3,870
3,920
4,482
3,653
4,773
3,841
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,328
4,233
4,757

3,802
4,213
4,245
5,329
5,672
3,346
5,763
4,538
4,556
4,609
3,255
3,717
2,710
5,504
4,398
3,614
5,154
5,584
4,236
4,493
3,726
5,733
5,629
5,673
3,587
3,958
5,657
4,155
3,918
4,587
4,858
5,372
4,100
5,410
4,555
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,349
5,028
6,669
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10

12,9
13,8
12,0
12,0
12,3
11,1
11,1
11,1
11,1
10,6
14,6
16,0
16,5
16,9
17,3
18,0
17,3
17,3
16,6
16,1
14,4
14,2
13,5
17,0
17,7
18,8
19,5
19,1
20,0
20,1
20,3
20,9
20,4
19,1
16,8
15,1
18,0
18,9
19,6
19,2
20,0
21,5
21,1
21,7
21,3
20,2
17,5
16,5
16,4
18,0
18,7
19,2
19,7

8,049
10,084
14,021
13,491
12,023
10,941
10,081
12,701
14,021
14,393
13,154
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,444
7,824
10,084
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

1,989
2,784
3,085
2,848
2,451
2,833
2,517
2,683
3,142
3,191
2,911
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
1,953
1,805
2,794
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

7,943
12,540
17,948
16,928
15,140
13,568
10,488
15,988
17,948
18,060
15,620
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
13,160
7,660
12,540
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

2,336
3,281
3,299
2,531
2,641
2,962
2,696
2,801
3,353
2,767
3,170
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,314
2,216
3,290
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

4,047
3,622
4,545
4,738
4,906
3,861
4,005
4,734
4,463
4,511
4,518
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,348
4,335
3,609
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

3,401
3,823
5,441
6,688
5,732
4,580
3,891
5,709
5,353
6,528
4,928
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,687
3,457
3,811
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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2008
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2008
2008
2008
2008
2008
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2008
2008
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11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11

20,2
22,4
21,9
21,9
19,2
18,1
18,1
18,1
16,6
17,0
16,4
17,8
17,8
18,7
17,7
18,7
17,6
18,2
17,4
17,3
16,4
16,0
15,3
15,4
15,3
15,9
15,1
15,0
17,0
16,0
14,8
14,2
13,6
13,7
13,4
15,2
15,8
16,0
15,5
15,4
14,3
14,8
14,8
15,9
15,5
14,2
13,5
13,1
16,2
15,2
14,9
15,6
16,3

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,455
10,455
11,775
OFF
OFF
11,775
8,695
11,775
OFF
OFF
10,395
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
1,930
1,885
2,343
OFF
OFF
2,398
2,138
2,470
OFF
OFF
2,010
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
13,174
13,174
15,134
OFF
OFF
15,134
10,754
15,134
OFF
OFF
13,574
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,279
2,263
2,816
OFF
OFF
2,835
2,483
2,899
OFF
OFF
2,346
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,417
5,547
5,025
OFF
OFF
4,911
4,067
4,766
OFF
OFF
5,171
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,780
5,821
5,375
OFF
OFF
5,339
4,332
5,221
OFF
OFF
5,787
OFF
OFF
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12

18,3
18,4
17,9
17,2
16,2
14,4
13,2
12,1
16,5
17,5
18,0
18,0
18,1
17,7
17,4
16,7
16,5
15,5
14,2
13,9
13,8
15,7
16,4
16,9
17,3
17,9
18,3
17,5
16,8
16,1
14,8
13,0
11,9
11,2
12,9
13,9
13,4
13,4
15,2
16,2
16,1
16,2
16,7
14,9
14,0
12,9
12,1
13,5
14,7
14,6
14,7
15,5
15,9

OFF
OFF
OFF
OFF
OFF
11,775
6,835
14,792
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
11,245
7,835
8,695
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
11,200
10,050
15,370
12,300
10,635
10,410
11,730
11,200
OFF
OFF
OFF
OFF
OFF
8,570
10,050
10,075
8,815
7,790
10,050
10,050
8,751
OFF
OFF

OFF
OFF
OFF
OFF
OFF
2,380
2,551
3,287
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,169
1,805
2,128
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,114
2,801
3,139
3,427
2,600
2,195
2,460
2,223
OFF
OFF
OFF
OFF
OFF
2,034
2,803
3,096
3,144
2,357
2,962
2,749
2,115
OFF
OFF

OFF
OFF
OFF
OFF
OFF
15,134
9,194
18,382
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
14,114
7,674
10,754
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
14,058
12,498
18,398
15,318
13,400
13,118
15,078
14,058
OFF
OFF
OFF
OFF
OFF
11,208
12,498
10,780
11,676
7,618
12,498
12,498
10,825
OFF
OFF

OFF
OFF
OFF
OFF
OFF
2,828
3,254
3,673
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,077
2,200
2,473
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,057
3,294
3,315
3,696
2,674
2,436
2,889
2,121
OFF
OFF
OFF
OFF
OFF
2,441
3,306
3,696
3,664
2,574
3,417
3,287
2,514
OFF
OFF

OFF
OFF
OFF
OFF
OFF
4,948
2,679
4,501
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,186
4,340
4,087
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,298
3,589
4,896
3,589
4,090
4,743
4,768
5,038
OFF
OFF
OFF
OFF
OFF
4,214
3,585
3,255
2,803
3,305
3,393
3,656
4,137
OFF
OFF

OFF
OFF
OFF
OFF
OFF
5,351
2,825
5,004
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
6,797
3,489
4,349
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
6,833
3,795
5,549
4,144
5,011
5,386
5,219
6,627
OFF
OFF
OFF
OFF
OFF
4,592
3,781
2,917
3,187
2,960
3,658
3,803
4,306
OFF
OFF



2008 5 10 13 15,5 OFF OFF OFF OFF OFF OFF
2008 5 10 14 18,2 OFF OFF OFF OFF OFF OFF
2008 5 10 15 17,2 OFF OFF OFF OFF OFF OFF
2008 5 10 16 16,8 OFF OFF OFF OFF OFF OFF
2008 5 10 17 14,8 OFF OFF OFF OFF OFF OFF
2008 5 10 18 13,5 OFF OFF OFF OFF OFF OFF
2008 5 10 19 12,6 OFF OFF OFF OFF OFF OFF
2008 5 11 7 16,4 OFF OFF OFF OFF OFF OFF
2008 5 11 8 15,3 OFF OFF OFF OFF OFF OFF
2008 5 11 9 15,4 OFF OFF OFF OFF OFF OFF
2008 5 11 10 15,2 OFF OFF OFF OFF OFF OFF
2008 5 11 11 17,1 OFF OFF OFF OFF OFF OFF
2008 5 11 12 16,5 OFF OFF OFF OFF OFF OFF
2008 5 11 13 17,2 OFF OFF OFF OFF OFF OFF
2008 5 11 14 17,1 OFF OFF OFF OFF OFF OFF
2008 5 11 15 17,2 OFF OFF OFF OFF OFF OFF
2008 5 11 16 15,8 OFF OFF OFF OFF OFF OFF
2008 5 11 17 13,8 OFF OFF OFF OFF OFF OFF
2008 5 11 18 12,8 OFF OFF OFF OFF OFF OFF
2008 5 11 19 12,4 OFF OFF OFF OFF OFF OFF
2008 5 12 7 16,2 OFF OFF OFF OFF OFF OFF
2008 5 12 8 17,0 OFF OFF OFF OFF OFF OFF
2008 5 12 9 18,5 OFF OFF OFF OFF OFF OFF
2008 5 12 10 19,1 OFF OFF OFF OFF OFF OFF
2008 5 12 11 19,5 OFF OFF OFF OFF OFF OFF
2008 5 12 12 19,2 OFF OFF OFF OFF OFF OFF
2008 5 12 13 19,5 OFF OFF OFF OFF OFF OFF
2008 5 12 14 18,6 OFF OFF OFF OFF OFF OFF
2008 5 12 15 17,8 OFF OFF OFF OFF OFF OFF
2008 5 12 16 16,8 OFF OFF OFF OFF OFF OFF
2008 5 12 17 15,0 8,729 1,740 10,797 2,580 5,017 4,185
2008 5 12 18 13,6 12,793 2,796 15,877 3,390 4,576 4,683
2008 5 12 19 12,7 11,744 2,443 14,739 2,228 4,807 6,617
2008 5 13 7 15,7 OFF OFF OFF OFF OFF OFF
2008 5 13 8 16,8 OFF OFF OFF OFF OFF OFF
2008 5 13 9 17,8 OFF OFF OFF OFF OFF OFF
2008 5 13 10 18,5 OFF OFF OFF OFF OFF OFF
2008 5 13 11 18,5 OFF OFF OFF OFF OFF OFF
2008 5 13 12 18,8 OFF OFF OFF OFF OFF OFF
2008 5 13 13 19,5 OFF OFF OFF OFF OFF OFF
2008 5 13 14 19,9 OFF OFF OFF OFF OFF OFF
2008 5 13 15 20,2 OFF OFF OFF OFF OFF OFF
2008 5 13 16 20,7 OFF OFF OFF OFF OFF OFF
2008 5 13 17 18,5 OFF OFF OFF OFF OFF OFF
2008 5 13 18 16,6 OFF OFF OFF OFF OFF OFF
2008 5 13 19 15,2 OFF OFF OFF OFF OFF OFF
2008 5 14 7 19,2 OFF OFF OFF OFF OFF OFF
2008 5 14 8 20,5 OFF OFF OFF OFF OFF OFF
2008 5 14 9 22,2 OFF OFF OFF OFF OFF OFF
2008 5 14 10 20,8 OFF OFF OFF OFF OFF OFF
2008 5 14 11 19,4 OFF OFF OFF OFF OFF OFF
2008 5 14 12 20,6 OFF OFF OFF OFF OFF OFF
2008 5 14 13 19,8 OFF OFF OFF OFF OFF OFF
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14
14
14
14
14
14
15
15
15
15
15
15
15
15
15
15
15
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15
16
16
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16
16
16
16
16
16
16
16
16
16
17
17
17
17
17
17
17
17
17
17
17
17
17
18
18
18
18
18
18
18
18

14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14

19,8
18,4
17,7
16,5
16,0
15,7
18,0
18,3
18,5
20,4
21,8
21,7
21,2
21,1
20,2
19,0
17,4
15,7
14,8
18,7
18,7
19,7
20,2
21,3
20,8
21,1
241
23,3
21,9
19,5
17,7
17,0
17,8
20,0
19,9
21,0
20,9
23,5
21,9
22,9
23,7
24,6
21,9
19,8
19,2
19,6
21,1
21,9
22,9
24,2
22,8
23,8
25,1

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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OFF
OFF
OFF
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OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
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OFF
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OFF
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OFF
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OFF
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18
18
18
18
18
19
19
19
19
19
19
19
19
19
19
19
19
19
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20
20
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20
20
20
20
21
21
21
21
21
21
21
21
21
21
21
21
21
22
22
22
22
22
22
22
22
22

15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15

27,4
25,4
22,4
20,8
19,9
21,5
23,9
25,2
25,9
26,8
28,4
29,1
28,1
25,8
26,8
24,5
23,6
22,6
23,5
26,0
27,7
28,5
29,7
29,9
29,8
30,4
30,5
27,2
26,3
24,8
23,8
26,5
29,4
31,1
31,3
27,3
28,7
29,2
29,6
24,5
25,8
24,8
23,0
24,9
241
26,0
25,9
26,9
27,5
27,9
27,9
27,6
26,8

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
14,535
20,529
23,709
28,295
29,049
28,672
30,917
30,939
18,473
16,314
OFF
OFF
16,698
27,160
33,500
34,231
15,034
24,481
22,548
27,918
OFF
14,581
OFF
OFF
OFF
OFF
14,535
14,984
17,111
19,707
21,352
21,002
20,118
15,083

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,730
3,339
3,805
5,124
5,378
5,251
5,962
6,849
2,930
2,563
OFF
OFF
3,239
5,227
7,125
7,271
3,142
4,036
4,651
5,149
OFF
3,251
OFF
OFF
OFF
OFF
2,770
3,294
3,561
3,219
3,533
4,305
3,215
2,631

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
15,378
25,125
30,383
35,722
36,156
35,939
37,377
36,908
22,687
18,116
OFF
OFF
19,141
35,068
40,101
39,521
17,176
31,905
28,630
35,505
OFF
15,375
OFF
OFF
OFF
OFF
15,378
15,617
20,472
24,153
26,094
25,374
24,640
18,981

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,710
4,135
4,961
6,187
6,327
6,257
6,715
7,186
3,676
2,846
OFF
OFF
3,273
6,274
7,695
7,508
3,928
5,223
5,995
6,153
OFF
2,992
OFF
OFF
OFF
OFF
2,748
3,032
3,808
4,006
4,337
4,728
4,088
3,080

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,324
6,148
6,230
5,622
5,401
5,461
5,186
4,517
6,304
6,364
OFF
OFF
5,155
5,196
4,701
4,708
4,786
6,066
4,848
5,422
OFF
4,485
OFF
OFF
OFF
OFF
5,247
4,549
4,806
6,121
6,044
4,878
6,257
5,732

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,675
6,077
6,124
5,774
5,715
5,744
5,566
5,136
6,172
6,366
OFF
OFF
5,847
5,589
5,212
5,264
4,373
6,109
4,776
5,770
OFF
5,139
OFF
OFF
OFF
OFF
5,596
5,151
5,376
6,030
6,016
5,367
6,027
6,162
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22
22
22
22
23
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23
23
23
23
23
24
24
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24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25
25
25
25
26
26
26
26
26
26
26
26
26
26

16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16

25,8
25,4
24,5
23,1
20,7
21,9
21,8
22,7
22,4
24,3
24,9
25,6
23,5
23,0
21,5
20,3
20,5
21,3
21,0
23,1
23,1
24,2
25,1
26,4
26,8
25,6
24,4
22,9
21,8
21,5
20,8
21,7
21,6
22,0
22,6
23,3
23,1
23,5
24,6
241
22,6
20,9
19,9
22,0
22,6
22,2
23,1
23,6
24,8
26,4
26,0
24,3
22,1

11,041
9,428
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
14,086
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
9,711
16,461
15,123
13,736
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
16,080
14,463
OFF
OFF

2,570
2,401
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,432
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,040
2,732
2,586
3,205
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,505
2,518
OFF
OFF

10,051
9,081
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
15,567
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
12,709
18,577
18,841
14,847
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
17,822
15,302
OFF
OFF

2,719
2,559
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,521
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,086
2,950
3,035
2,912
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,341
2,617
OFF
OFF

4,297
3,926
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,791
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,760
6,025
5,849
4,286
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,588
5,744
OFF
OFF

3,697
3,548
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
6,175
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
6,092
6,297
6,209
5,099
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,334
5,847
OFF
OFF
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29
29
29
29
29
29
29
29
29
29
29
29
29
30
30
30
30
30
30
30
30
30
30
30

17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17

21,3
20,4
19,6
23,0
22,9
22,2
22,5
23,1
24,5
24,7
25,1
25,1
25,1
24,2
23,1
22,0
23,0
25,6
25,4
25,3
26,3
26,8
27,7
28,4
28,8
27,6
25,7
241
23,0
19,7
20,7
21,2
21,3
21,7
21,0
20,7
20,3
19,7
18,5
16,9
16,2
15,9
20,3
21,8
22,6
23,5
24,0
24,0
241
24,0
22,6
20,9
18,8

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
9,730
7,950
12,500
OFF
OFF
OFF
OFF
10,210
11,114
12,499
15,889
13,311
20,084
19,361
24,749
19,674
14,112
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,049
1,995
2,513
OFF
OFF
OFF
OFF
2,822
2,220
3,096
3,427
2,586
4,203
3,907
4,188
4,042
3,264
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
12,542
10,232
14,602
OFF
OFF
OFF
OFF
9,538
13,413
14,090
17,312
16,492
24,287
23,481
32,511
23,803
15,060
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,095
2,104
2,586
OFF
OFF
OFF
OFF
2,819
2,259
2,847
3,328
3,098
4,617
5,070
5,449
4,534
3,006
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,748
3,985
4,974
OFF
OFF
OFF
OFF
3,618
5,007
4,037
4,636
5,148
4,778
4,956
5,910
4,867
4,324
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,986
4,862
5,646
OFF
OFF
OFF
OFF
3,383
5,937
4,949
5,202
5,323
5,261
4,631
5,966
5,250
5,010
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18

17,6
16,9
18,7
20,1
20,9
21,6
23,7
23,9
24,2
23,9
24,8
23,2
20,8
20,0
19,9
22,1
22,9
24,8
24,0
26,7
26,4
26,3
25,5
241
21,8
19,5
18,2
17,9
21,6
22,9
22,7
23,1
23,1
23,5
23,4
23,0
22,1
21,1
19,3
18,4
17,7
20,6
21,0
21,4
22,1
22,3
22,1
22,3
21,3
20,9
19,7
18,5
17,2

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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OFF
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OFF
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OFF
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OFF
OFF
OFF
OFF
OFF
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OFF
OFF
OFF
OFF
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OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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OFF
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OFF
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19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

16,5
18,9
19,9
20,1
22,0
21,1
21,9
24,8
24,6
23,7
22,3
20,5
19,3
18,8
21,0
23,2
24,0
24,9
25,0
24,7
241
25,0
25,2
24,9
241
22,5
22,5
22,5
22,9
23,2
23,4
23,6
241
24,6
24,9
23,6
21,8
20,9
20,2
20,2
19,3
20,6
21,9
22,1
22,3
22,2
21,9
23,7
23,8
22,1
21,1
20,1
19,7

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

11,678

OFF
OFF

11,292

9,938
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

2,190

OFF
OFF

2,963
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38,600
35,687
30,206
35,589
29,059
23,923
18,072
12,791
11,131
20,946
26,826
27,517
33,054
28,822
32,688
31,992
30,532
25,490
22,656
13,752
8,249
OFF
15,032
22,868
27,865
26,866
30,458
25,030
27,435
19,411
18,703
15,429
9,777
OFF
OFF
19,876
19,747
18,551
30,510
32,243
31,893
31,158
27,557

8,070
7,990
6,167
4,307
2,450
2,505
5,876
8,072
7,972
8,302
9,422
9,794
8,336
8,734
5,967
5,105
3,739
2,288
2,367
5,042
5,806
5,618
7,862
6,731
7,545
7,125
6,495
5,633
3,988
2,890
2,054
OFF
3,479
4,045
5,933
5,223
5,884
5,169
5,922
3,589
3,309
2,654
2,107
OFF
OFF
4,026
4,312
3,225
6,449
6,508
7,281
7,142
5,627

40,472
40,332
31,519
26,681
14,487
15,117
28,968
38,052
38,022
39,509
45,615
42,783
32,712
39,736
35,879
31,730
21,903
14,271
14,129
26,573
34,412
34,807
39,265
32,772
38,052
37,767
37,132
30,267
30,933
15,643
9,993
OFF
18,511
28,778
34,900
34,272
37,018
31,892
34,615
24,881
23,849
19,962
11,206
OFF
OFF
23,834
24,238
21,801
36,917
38,197
37,477
36,977
34,667

8,323
8,260
6,913
5,423
2,641
2,574
6,768
7,969
8,305
8,921
10,199
10,630
8,631
8,356
6,595
6,402
4,103
2,319
2,486
6,046
6,442
6,276
8,049
7,338
7,626
7,271
6,984
6,552
5,158
3,636
2,153
OFF
3,975
5,026
6,614
6,082
6,671
6,091
6,544
4,689
4,018
3,281
2,208
OFF
OFF
4,501
5,363
4,434
6,938
7,073
7,464
7,302
6,285

4,277
4,325
4,435
4,832
5,135
5,406
3,954
4,004
4,112
3,967
4,097
3,644
3,623
4,075
4,870
4,686
4,833
5,591
4,702
4,154
4,621
4,898
4,204
4,282
4,332
4,490
4,701
4,525
5,681
4,758
4,015
OFF
4,321
5,653
4,696
5,143
5177
4,843
4,633
5,409
5,653
5,814
4,641
OFF
OFF
4,937
4,579
5,752
4,731
4,955
4,381
4,363
4,897

4,863
4,883
4,560
4,920
5,485
5,872
4,280
4,775
4,578
4,429
4,473
4,025
3,790
4,755
5,441
4,956
5,338
6,154
5,683
4,395
5,342
5,546
4,878
4,466
4,990
5,194
5,317
4,619
5,997
4,303
4,642
OFF
4,656
5,726
5,277
5,635
5,549
5,236
5,289
5,307
5,936
6,084
5,075
OFF
OFF
5,295
4,520
4,917
5,321
5,401
5,021
5,064
5,515



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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2008
2008

NNNNSNSNASNANANSNANANANANASNANANANANNANANOODOODOODOOODOODOD OO oo OO O®

WWWWWWWWWWWWWMNDMNDNDNDNDMNDDNDDNDDNDNDDNDDNDODDDNDONDDNDDNDN
QO OO OO0 O0ODODOODODOWWWWWWWUWOWWWWWOWWO©WOWOoOo o o

| T S T L T o T 1 T 1 T A R N T 1 N T S O S e S N N T = G Y

15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15

29,3
28,4
26,6
25,0
241
28,5
25,9
26,6
27,9
30,4
30,2
30,2
29,6
29,4
27,8
25,9
24,8
24,0
26,9
27,0
28,0
29,0
28,8
28,9
28,8
28,1
27,3
26,8
25,4
23,9
23,2
26,9
28,6
29,5
29,7
30,4
30,4
29,9
29,0
28,2
27,7
26,3
24,9
23,8
27,2
28,8
29,5
30,1
30,7
31,0
30,6
30,0
29,1

22,803
21,106
12,961
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
14,980
15,469
21,311
23,373
22,649
21,281
20,869
19,910
14,137
13,391
11,214
OFF
OFF
13,580
20,102
23,558
24,311
26,920
28,630
29,580
23,413
18,558
16,634
16,909
OFF
OFF
14,537
25,419
25,268
25,863
31,526
29,125
27,658
27,144
22,043

4,767
3,461
2,845
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,882
2,883
4,384
4,184
3,942
4,322
3,888
3,448
2,514
2,604
1,965
OFF
OFF
3,164
4,179
5,000
5,252
6,143
5,907
5,742
4,193
3,587
3,257
2,927
OFF
OFF
3,707
4,875
4,818
5,854
7,203
6,918
6,514
5,451
4,695

28,179
27,216
13,562
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
18,292
19,822
25,731
32,386
30,731
27,268
28,421
25,568
15,387
15,982
12,873
OFF
OFF
16,492
26,906
29,118
29,551
31,197
35,557
36,262
32,246
23,876
20,407
18,312
OFF
OFF
16,580
32,791
33,478
30,517
37,227
32,697
31,697
34,557
28,245

5,952
4,579
3,235
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,278
3,408
4,811
5,504
5,113
5,685
5,122
4,307
3,346
3,107
2,078
OFF
OFF
3,543
5,077
6,202
6,341
6,924
6,569
6,627
5,513
4,448
4,017
3,146
OFF
OFF
4,255
5,928
5,902
6,631
7,437
7,408
7,084
6,252
5,981

4,784
6,097
4,556
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,859
5,365
4,861
5,586
5,745
4,924
5,368
5,774
5,622
5,143
5,707
OFF
OFF
4,293
4,810
4,712
4,629
4,382
4,847
5,152
5,584
5,174
5,106
5,777
OFF
OFF
3,921
5,214
5,244
4,418
4,377
4,210
4,246
4,980
4,695

4,734
5,943
4,192
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,276
5,816
5,348
5,884
6,010
4,796
5,549
5,936
4,599
5,143
6,196
OFF
OFF
4,655
5,299
4,695
4,660
4,506
5,413
5,472
5,849
5,367
5,081
5,821
OFF
OFF
3,896
5,532
5,672
4,602
5,005
4,414
4,474
5,527
4,722
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16

27,9
26,3
25,0
24,4
27,2
27,7
28,2
28,7
27,7
28,2
29,0
28,0
27,9
26,8
24,9
28,7
23,0
25,0
23,7
25,4
26,2
27,5
28,3
30,6
30,0
29,9
28,9
26,7
24,8
23,6
25,2
25,5
26,0
25,9
27,0
27,4
28,5
28,6
28,8
28,9
28,5
27,4
25,4
22,7
23,5
25,0
26,3
26,9
27,7
29,6
29,1
29,0
27,9

17,452
13,839
9,531
OFF
16,247
15,774
23,108
22,289
18,394
20,038
21,633
17,811
16,592
12,531
OFF
OFF
OFF
12,312
OFF
12,570
12,242
19,320
22,540
29,459
27,268
26,593
23,063
14,909
OFF
OFF
7,400
14,365
15,707
12,906
13,738
16,860
21,564
24,720
22,419
23,103
19,784
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

3,414
3,200
2,008
OFF
3,471
3,232
4,105
3,890
3,085
4,378
4,139
3,757
3,051
2,295
OFF
OFF
OFF
2,891
OFF
2,547
2,739
4,047
4,509
6,278
5,405
6,014
4,140
2,674
OFF
OFF
2,193
2,916
2,618
3,121
2,608
3,735
3,705
4,354
4,733
4,095
3,651
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

21,370
15,232
12,298
OFF
20,940
17,327
28,246
30,004
22,827
25,166
29,936
20,451
18,290
12,902
OFF
OFF
OFF
14,371
OFF
14,875
11,571
23,387
28,085
36,166
34,522
33,286
31,724
18,489
OFF
OFF
6,927
15,618
16,548
13,507
17,573
20,821
28,545
31,365
29,804
31,584
26,235
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

4,183
3,462
2,056
OFF
3,901
3,970
4,930
4,986
3,862
5,246
5,622
4,593
3,928
2,907
OFF
OFF
OFF
2,764
OFF
2,659
2,988
4,451
5,235
6,730
6,207
6,943
5,385
3,035
OFF
OFF
2,188
2,868
2,735
3,221
3,299
4,488
4,771
5,362
5,975
5,340
4,780
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

5111
4,325
4,747
OFF
4,681
4,880
5,629
5,729
5,963
4,577
5,227
4,741
5,439
5,461
OFF
OFF
OFF
4,258
OFF
4,936
4,469
4,774
4,999
4,692
5,045
4,422
5,570
5,574
OFF
OFF
3,375
4,927
5,999
4,135
5,267
4,514
5,820
5,677
4,737
5,642
5,419
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

5,109
4,399
5,982
OFF
5,368
4,364
5,729
6,017
5,911
4,797
5,421
4,452
4,656
4,438
OFF
OFF
OFF
5,199
OFF
5,593
3,873
5,254
5,365
5,374
5,562
4,794
5,891
6,092
OFF
OFF
3,165
5,445
6,049
4,194
5,326
4,640
5,984
5,850
4,988
5,915
5,489
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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2008
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17

26,6
25,1
23,7
26,0
28,3
27,1
28,1
28,6
30,3
30,7
29,9
28,8
28,2
26,5
24,7
23,8
25,0
25,3
26,2
27,4
26,3
27,3
28,5
28,1
29,2
28,7
27,5
25,5
25,0
28,7
30,9
30,6
29,8
30,6
29,9
30,0
28,9
27,9
27,4
26,4
25,5
24,8
24,5
25,8
26,0
27,5
27,2
30,0
29,4
29,2
27,9
27,2
25,6

OFF
OFF
OFF
15,357
18,997
15,855
19,971
21,604
30,079
28,057
25,138
20,972
17,884
14,497
OFF
OFF
7,782
10,461
13,922
14,564
11,594
16,774
24,289
18,191
22,498
22,226
15,783
11,270
9,242
20,509
28,761
29,438
28,213
27,658
24,278
29,982
21,275
20,552
17,184
17,116
9,870
OFF
OFF
10,997
11,828
17,493
16,305
27,024
24,957
21,638
20,022
14,525
11,922

OFF
OFF
OFF
3,905
4,186
2,863
3,448
4,618
6,702
6,512
5,287
4,006
3,332
2,643
OFF
OFF
2,384
3,086
2,494
2,644
2,109
2,751
4,160
3,394
4,433
3,945
3,356
2,943
2,735
4,643
7,104
6,223
6,105
6,169
4,923
5,860
4,031
3,760
2,835
3,050
2,225
OFF
OFF
2,527
2,700
3,119
2,821
6,178
4,647
4,069
3,487
2,767
2,250

OFF
OFF
OFF
15,828
22,751
20,473
25,454
28,225
36,263
31,984
31,417
27,942
20,419
17,430
OFF
OFF
10,026
12,024
15,898
15,896
10,369
20,909
30,547
23,144
29,897
30,113
18,062
12,510
11,291
27,694
34,644
35,953
35,081
33,643
28,337
36,512
29,210
25,775
21,396
18,839
10,710
OFF
OFF
11,946
10,517
22,422
20,821
33,572
33,154
26,817
24,755
18,511
13,715

OFF
OFF
OFF
3,393
5,192
3,424
4,307
5,669
7,108
7,156
6,200
5,231
4,294
2,827
OFF
OFF
2,292
3,092
2,624
3,489
2,464
3,492
5,252
4,316
5,713
5,041
4,169
3,052
2,854
5,516
7,353
6,675
6,729
6,684
5,945
6,688
5,340
4,546
3,589
3,205
2,317
OFF
OFF
2,502
2,844
3,815
3,476
7,050
5,778
5,459
3,814
3,485
2,248

OFF
OFF
OFF
3,932
4,538
5,637
5,792
4,679
4,488
4,308
4,755
5,235
5,367
5,485
OFF
OFF
3,264
3,389
5,583
5,508
5,498
6,098
5,839
5,360
5,076
5,634
4,703
3,829
3,379
4,417
4,048
4,730
4,621
4,484
4,931
5,116
5,278
5,466
6,061
5,611
4,436
OFF
OFF
4,353
4,381
5,608
5,779
4,374
5,371
5,318
5,742
5,250
5,298

OFF
OFF
OFF
4,664
4,382
5,979
5,910
4,979
5,102
4,470
5,067
5,342
4,756
6,165
OFF
OFF
4,374
3,889
6,059
4,555
4,208
5,988
5,816
5,362
5,233
5,974
4,332
4,099
3,956
5,021
4,712
5,386
5,213
5,033
4,766
5,459
5,470
5,669
5,961
5,879
4,622
OFF
OFF
4,774
3,697
5,878
5,990
4,762
5,738
4,913
6,491
5,312
6,101
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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10
10
11
11
11
11
11
11
11
11
11
11
11
11
11
12
12
12
12
12
12
12
12
12
12
12
12
12
13
13
13
13
13
13
13
13
13
13
13
13
13
14
14
14
14
14
14
14
14
14
14
14
14

18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18

24,3
23,7
27,8
28,8
29,1
29,0
29,0
28,9
28,4
29,0
28,4
26,7
25,1
23,9
23,3
25,1
26,0
26,9
27,3
27,6
27,4
27,6
26,8
26,1
25,6
241
23,2
22,6
26,7
27,6
28,3
28,8
29,7
29,3
29,1
28,7
27,8
26,9
25,3
24,4
23,7
27,2
26,0
26,5
27,2
29,1
30,9
31,2
30,3
29,7
28,5
26,7
24,8

OFF
OFF
16,904
20,018
23,720
23,040
21,640
25,730
22,426
20,780
22,071
14,854
12,062
OFF
OFF
6,138
13,480
15,292
18,024
17,868
18,432
16,088
15,103
11,962
10,206
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
19,160
13,650
14,613
16,090
26,662
33,405
29,983
26,666
26,169
21,286
17,734
OFF

OFF
OFF
3,945
4,056
4,404
4,920
4,202
4,549
3,952
3,802
4,142
2,584
2,722
OFF
OFF
2,906
2,680
2,451
3,242
3,033
3,326
2,979
2,440
2,679
2,495
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,834
2,635
2,561
3,521
4,832
6,922
7,204
5,984
4,979
4,396
3,047
OFF

OFF
OFF
21,326
24,737
32,366
31,128
29,328
33,452
29,176
26,248
28,382
18,236
14,763
OFF
OFF
8,123
14,816
18,853
22,782
22,674
23,267
20,364
18,344
10,965
11,477
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
22,988
14,813
17,379
19,908
34,657
39,127
33,271
31,090
33,908
27,554
20,428
OFF

OFF
OFF
4,450
5,245
5,672
6,311
5,576
5,822
5,070
5,286
4,666
2,944
2,932
OFF
OFF
3,068
2,585
3,062
3,983
3,816
4,080
3,825
2,962
2,875
2,438
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,296
2,539
2,745
4,247
6,027
7,438
7,544
6,799
5,950
5,632
3,435
OFF

OFF
OFF
4,285
4,936
5,385
4,682
5,150
5,656
5,674
5,465
5,328
5,749
4,431
OFF
OFF
2,112
5,030
6,238
5,560
5,891
5,542
5,401
6,189
4,465
4,090
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,997
5,181
5,706
4,570
5,518
4,826
4,162
4,457
5,256
4,842
5,820
OFF

OFF
OFF
4,792
4,716
5,809
4,932
5,259
5,746
5,754
4,966
6,083
6,195
5,036
OFF
OFF
2,648
5,732
6,156
5,720
5,942
5,702
5,324
6,193
3,814
4,708
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,351
5,833
6,330
4,688
5,751
5,260
4,410
4,573
5,698
4,981
5,947
OFF
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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14
15
15
15
15
15
15
15
15
15
15
15
15
15
16
16
16
16
16
16
16
16
16
16
16
16
16
17
17
17
17
17
17
17
17
17
17
17
17
17
18
18
18
18
18
18
18
18
18
18
18
18
18

19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

24,2
24,3
25,5
28,1
28,9
31,6
27,9
29,0
30,8
33,1
31,6
29,9
27,7
26,9
22,5
22,4
20,7
18,8
19,4
19,3
19,7
20,7
21,3
21,8
22,0
21,2
20,7
21,6
24,4
25,5
23,7
23,5
24,3
25,0
24,9
25,1
24,8
24,8
23,4
22,2
23,9
25,0
25,9
27,0
27,4
28,2
27,7
29,5
30,0
28,8
26,8
25,0
24,0

OFF
OFF
9,047
22,803
22,827
31,437
21,596
23,570
28,517
32,228
33,147
26,981
19,260
16,195
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
11,667
OFF
OFF
OFF
7,873
OFF
9,772
OFF
OFF
OFF
OFF
OFF
7,023
11,534
18,321
18,046
21,344
20,793
25,439
25,484
24,146
16,551
9,643
OFF

OFF
OFF
2,057
3,875
4,786
7,926
4,069
4,002
6,617
8,029
7,699
5,087
3,303
2,715
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,025
OFF
OFF
OFF
1,990
OFF
2,113
OFF
OFF
OFF
OFF
OFF
1,838
2,439
3,163
3,135
3,823
3,994
4,809
5,369
4,406
3,049
1,890
OFF

OFF
OFF
7,672
27,592
30,596
34,115
26,549
31,977
32,345
36,004
38,475
33,941
23,862
19,932
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
13,172
OFF
OFF
OFF
9,529
OFF
12,705
OFF
OFF
OFF
OFF
OFF
6,462
11,737
21,984
22,425
26,899
25,605
33,507
31,597
32,447
20,459
11,962
OFF

OFF
OFF
2,148
4,762
6,102
7,909
4,946
5,395
7,209
8,748
7,564
6,018
3,620
2,866
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,136
OFF
OFF
OFF
2,092
OFF
2,232
OFF
OFF
OFF
OFF
OFF
1,950
2,523
3,818
3,429
4,694
4,862
5,893
6,225
5,649
3,571
2,010
OFF

OFF
OFF
4,399
5,884
4,770
3,966
5,308
5,889
4,310
4,014
4,306
5,304
5,831
5,965
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,761
OFF
OFF
OFF
3,957
OFF
4,625
OFF
OFF
OFF
OFF
OFF
3,821
4,728
5,793
5,756
5,583
5,206
5,290
4,746
5,480
5,428
5,103
OFF

OFF
OFF
3,572
5,795
5,014
4,313
5,367
5,927
4,487
4,115
5,087
5,640
6,591
6,955
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
6,168
OFF
OFF
OFF
4,554
OFF
5,693
OFF
OFF
OFF
OFF
OFF
3,314
4,653
5,759
6,539
5,731
5,266
5,686
5,076
5,744
5,729
5,950
OFF
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2008
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2008
2008
2008
2008
2008
2008
2008
2008
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19
19
19
19
19
19
19
19
19
19
19
19
19
20
20
20
20
20
20
20
20
20
20
20
20
20
21
21
21
21
21
21
21
21
21
21
21
21
21
22
22
22
22
22
22
22
22
22
22
22
22
22
23

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

27,6
28,4
29,2
30,7
30,6
30,5
30,6
29,6
28,7
27,4
25,9
24,3
23,5
25,8
25,0
26,3
29,9
30,2
30,3
30,5
30,1
29,6
28,2
26,5
25,3
24,5
27,9
27,6
26,5
31,9
32,4
32,6
32,1
31,0
29,9
29,2
27,4
25,3
24,7
24,3
27,9
28,5
28,8
29,4
29,0
29,2
29,3
28,1
27,3
25,9
25,2
24,5
26,6

17,718
23,541
24,358
29,889
32,329
29,189
29,259
25,818
22,081
19,560
10,674
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
15,692
16,318
17,368
34,303
37,432
33,782
34,362
30,993
27,799
25,678
13,636
10,867
OFF
OFF
19,252
19,909
23,616
23,280
24,914
25,148
24,679
19,754
17,634
13,294
10,042
OFF
13,009

4,504
4,343
4,305
6,321
6,733
6,013
7,005
5,049
4,672
3,753
2,076
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,621
3,459
3,107
7,980
8,615
7,931
8,835
6,700
5,396
4,814
3,490
1,996
OFF
OFF
3,870
3,742
4,115
4,620
4,584
4,542
4,558
4,212
3,033
2,248
1,954
OFF
3,138

21,840
30,045
32,450
36,490
38,159
35,848
35,079
33,725
29,105
24,145
8,657
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
19,934
20,040
19,421
39,002
42,514
39,614
39,434
37,244
34,916
34,410
17,505
12,698
OFF
OFF
24,424
25,783
31,427
30,978
33,969
33,390
32,563
24,538
21,936
14,157
12,453
OFF
15,435

5,116
5,652
5,604
6,846
7,211
6,640
7,528
5,962
5,839
4,599
2,268
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,374
4,176
3,318
7,867
8,886
8,159
9,176
7,072
5,867
6,113
4,489
2,111
OFF
OFF
4,518
4,861
4,898
5,815
5,976
5,381
5,625
5,142
3,313
2,350
2,071
OFF
3,230

3,934
5,420
5,658
4,728
4,802
4,855
4,177
5,113
4,726
5,212
5,142
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,396
4,717
5,590
4,298
4,345
4,260
3,889
4,626
5,152
5,334
3,908
5,445
OFF
OFF
4,974
5,321
5,739
5,039
5,435
5,637
5,415
4,690
5,815
5,913
5,138
OFF
4,146

4,269
5,411
5,790
5,330
5,292
5,399
4,660
5,656
4,985
5,251
3,817
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,710
4,799
5,853
4,958
4,784
4,855
4,297
5,267
5,951
5,629
3,899
6,016
OFF
OFF
5,406
5,304
6,416
5,328
5,684
6,206
5,789
4,772
6,620
6,025
6,013
OFF
4,779
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23
23
23
23
23
23
23
23
23
23
23
23
24
24
24
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25
25
25
25
26
26
26
26
26
26
26
26
26
26
26
26
26
27
27

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

27,7
29,5
31,2
31,3
31,8
31,5
30,9
29,9
28,2
27,0
25,9
25,2
24,7
25,5
24,9
25,9
27,7
28,3
28,3
27,5
27,0
25,7
24,9
24,0
23,6
24,2
24,3
23,9
24,5
24,5
25,3
25,8
26,3
26,4
26,6
24,8
24,6
24,0
24,7
25,6
25,3
26,7
26,8
27,7
27,4
28,1
28,2
27,2
26,2
25,1
22,0
24,5
24,8

14,869
23,659
31,726
32,131
32,163
35,628
30,366
29,313
21,824
15,251
14,614
11,362
OFF
12,999
OFF
14,084
18,429
20,833
19,053
17,607
12,925
10,648
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
12,187
12,531
15,549
14,061
17,513
OFF
OFF
OFF
OFF
14,730
11,622
14,633
15,973
16,672
17,142
18,292
21,230
14,622
13,922
OFF
OFF
OFF
OFF

4,070
4,736
7,031
7,153
7,789
7,952
7,258
6,014
4,032
3,417
2,776
2,482
OFF
2,845
OFF
2,503
3,357
3,563
3,509
3,092
2,317
2,255
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,514
3,088
2,845
3,341
3,091
OFF
OFF
OFF
OFF
2,669
2,241
3,374
2,749
3,267
3,108
3,485
3,750
2,858
2,494
OFF
OFF
OFF
OFF

18,799
30,960
37,404
37,475
36,209
39,954
35,822
36,393
27,692
18,762
16,012
14,320
OFF
15,048
OFF
14,992
23,289
26,888
24,578
22,213
13,943
11,661
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
14,563
13,295
17,846
15,777
19,879
OFF
OFF
OFF
OFF
15,818
13,597
17,310
19,381
20,454
21,928
22,660
26,779
18,023
15,898
OFF
OFF
OFF
OFF

4,962
5,884
7,253
7,299
7,765
7,972
7,818
7,036
4,903
4,116
2,877
2,598
OFF
2,842
OFF
2,144
4,135
4,581
4,590
3,788
3,109
2,352
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,629
3,190
3,110
3,539
3,390
OFF
OFF
OFF
OFF
2,693
1,896
3,806
2,811
4,026
3,862
4,398
4,161
3,567
2,624
OFF
OFF
OFF
OFF

3,653
4,995
4,512
4,492
4,130
4,480
4,184
4,874
5,412
4,463
5,265
4,578
OFF
4,570
OFF
5,627
5,489
5,847
5,430
5,694
5,578
4,723
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,848
4,058
5,465
4,208
5,666
OFF
OFF
OFF
OFF
5,520
5,185
4,336
5,810
5,104
5,516
5,249
5,661
5,117
5,583
OFF
OFF
OFF
OFF

3,789
5,262
5,157
5,134
4,663
5,012
4,582
5,172
5,648
4,558
5,565
5,511
OFF
5,295
OFF
6,991
5,633
5,870
5,355
5,865
4,485
4,959
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,540
4,168
5,739
4,458
5,864
OFF
OFF
OFF
OFF
5,873
7,171
4,548
6,895
5,081
5,678
5,152
6,436
5,053
6,059
OFF
OFF
OFF
OFF
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27
27
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27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
28
28
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28
28
28
29
29
29
29
29
29
29
29
29
29
29
29
29
30
30
30
30
30
30
30
30
30
30
30
30
30
31
31
31

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

24,6
24,8
26,2
27,3
27,7
27,3
27,4
27,2
26,2
24,9
24,4
26,0
26,9
25,7
25,3
24,2
27,6
26,8
28,1
27,9
26,0
24,7
24,1
23,2
21,6
22,1
25,1
26,5
25,6
27,2
27,6
26,2
25,9
26,0
25,5
24,2
23,3
26,2
27,4
28,1
29,0
28,8
29,7
28,7
28,2
27,9
26,4
25,3
24,4
23,9
27,6
28,3
29,0

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
11,812
17,676
15,159
13,136
OFF
15,402
17,487
17,432
17,492
16,362
OFF
OFF
OFF
OFF
OFF
7,191
14,221
11,673
16,347
17,984
13,648
15,528
13,263
12,407
OFF
OFF
12,248
16,406
20,010
24,263
25,013
24,281
20,566
22,702
18,452
12,630
7,189
OFF
OFF
19,304
23,495
25,777

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,778
3,549
2,673
2,760
OFF
2,642
3,267
3,021
3,323
2,800
OFF
OFF
OFF
OFF
OFF
1,613
3,252
3,520
2,585
2,833
3,103
3,085
3,109
2,261
OFF
OFF
2,931
2,908
3,248
4,239
4,661
4,915
3,863
4,305
2,996
2,559
2,551
OFF
OFF
4,031
4,318
4,857

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
12,442
21,612
16,089
15,317
OFF
16,890
21,101
19,580
21,420
16,812
OFF
OFF
OFF
OFF
OFF
6,669
16,252
12,753
20,400
22,343
14,722
16,742
13,702
14,056
OFF
OFF
12,922
15,874
25,028
32,786
32,991
31,461
27,153
28,446
18,290
13,942
8,650
OFF
OFF
24,303
29,003
34,506

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,630
4,146
2,733
2,965
OFF
3,588
3,880
4,043
4,092
2,854
OFF
OFF
OFF
OFF
OFF
1,823
3,507
3,352
3,312
3,688
3,304
3,277
3,206
1,912
OFF
OFF
2,881
3,636
4,180
5,171
5,995
5,950
5,013
5,266
3,874
2,741
2,911
OFF
OFF
4,654
5,235
6,340

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,252
4,980
5,671
4,760
OFF
5,829
5,352
5,770
5,263
5,844
OFF
OFF
OFF
OFF
OFF
4,458
4,373
3,316
6,324
6,347
4,398
5,034
4,266
5,487
OFF
OFF
4,179
5,643
6,160
5,724
5,367
4,940
5,324
5,273
6,159
4,935
2,819
OFF
OFF
4,789
5,442
5,307

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,731
5,212
5,886
5,166
OFF
4,707
5,438
4,842
5,235
5,892
OFF
OFF
OFF
OFF
OFF
3,659
4,634
3,805
6,159
6,058
4,456
5,109
4,273
7,352
OFF
OFF
4,485
4,365
5,988
6,340
5,503
5,287
5,416
5,401
4,722
5,087
2,972
OFF
OFF
5,222
5,540
5,442
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10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10

29,5
29,3
29,8
29,5
28,5
27,9
26,7
25,5
24,6
241
26,8
27,7
28,1
28,5
28,0
28,2
27,9
27,8
26,6
25,7
24,9
24,2
23,9
25,9
27,4
27,4
28,0
28,0
28,0
28,0
27,3
26,3
26,0
25,0
24,2
23,5
26,2
27,2
27,6
28,1
28,2
28,3
28,0
27,8
26,4
25,5
24,6
23,9
23,4
26,8
28,0
28,8
29,2

28,078
22,773
24,686
25,008
18,937
19,212
13,201
13,921
OFF
OFF
11,531
18,394
21,330
21,557
19,521
16,778
18,652
18,443
14,411
12,062
OFF
OFF
OFF
9,604
17,166
16,606
19,561
17,781
19,261
20,461
16,697
14,989
11,863
10,911
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
15,091
17,001
19,089
26,537

5,182
4,430
5,378
5,455
3,305
3,187
2,593
2,880
OFF
OFF
3,605
3,363
3,775
3,496
3,466
4,059
4,233
3,999
3,300
2,982
OFF
OFF
OFF
3,298
3,098
3,835
3,420
3,366
4,157
3,566
2,960
2,509
2,391
2,326
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,232
3,431
4,415
5,087

35,398
30,089
29,767
32,318
22,558
23,790
15,472
15,776
OFF
OFF
14,422
22,827
26,988
28,058
24,811
21,806
21,170
22,689
16,762
12,980
OFF
OFF
OFF
10,102
21,374
18,754
24,671
22,361
23,651
25,251
21,397
16,792
11,902
13,858
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
18,912
18,771
26,351
34,944

6,293
5,561
6,411
6,609
4,534
3,974
3,007
3,081
OFF
OFF
4,151
4,013
4,707
4,634
4,184
5,176
5,135
4,780
3,643
3,086
OFF
OFF
OFF
3,407
3,736
4,706
4,139
4,148
4,946
4,357
3,701
2,313
2,472
2,447
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,533
4,175
5,904
6,477

5,419
5,140
4,590
4,585
5,729
6,028
5,092
4,835
OFF
OFF
3,199
5,469
5,650
6,166
5,633
4,133
4,407
4,611
4,368
4,045
OFF
OFF
OFF
2,912
5,540
4,330
5,719
5,283
4,634
5,738
5,641
5,974
4,962
4,691
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,669
4,955
4,324
5,216

5,625
5,411
4,643
4,890
4,975
5,987
5,145
5,121
OFF
OFF
3,475
5,688
5,734
6,055
5,930
4,213
4,122
4,747
4,602
4,206
OFF
OFF
OFF
2,965
5,721
3,985
5,961
5,391
4,782
5,796
5,782
7,259
4,815
5,663
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,354
4,496
4,463
5,395
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13
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10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14

10
11
12
13
14
15
16

30,0
30,0
29,5
29,1
28,9
27,7
25,8
24,4
23,6
26,4
26,2
26,9
28,5
31,0
31,1
31,9
31,2
30,1
28,8
26,3
24,3
28,7
26,0
26,6
26,2
28,0
29,9
33,5
33,1
31,7
29,5
28,8
26,8
25,8
25,2
28,1
29,0
29,6
29,5
29,2
29,5
28,9
28,4
24,8
27,7
28,3
28,5
28,4
28,7
28,2
27,5
27,0
26,2

24,624
27,384
23,608
23,493
21,331
17,834
11,063
OFF
OFF
14,436
14,052
11,769
22,944
30,970
29,586
33,933
31,701
30,412
22,719
16,548
OFF
OFF
11,047
13,058
15,372
19,682
23,333
36,771
35,602
31,814
22,827
21,019
13,439
10,244
10,810
22,376
19,925
28,535
25,447
20,688
26,767
20,543
17,573
OFF
16,891
19,090
22,414
21,221
19,729
18,659
15,753
15,545
14,812

5,005
5,287
4,736
5,095
4,058
4,076
2,306
OFF
OFF
2,989
2,563
3,124
4,078
6,636
7,234
8,680
6,968
6,090
4,097
3,182
OFF
OFF
2,596
2,912
2,830
3,320
5,751
9,092
8,511
7,724
4,427
4,015
2,658
1,997
2,191
4,896
5,100
5,477
4,618
4,896
5,145
3,749
4,098
OFF
3,141
3,563
3,805
4,436
3,554
3,659
3,029
2,508
2,558

28,517
34,192
30,518
31,445
28,668
20,207
11,421
OFF
OFF
16,414
15,391
14,992
30,105
37,029
34,024
37,903
37,454
36,833
30,934
18,562
OFF
OFF
8,868
15,017
17,351
24,346
29,926
44,414
42,401
35,686
27,539
28,004
16,040
8,385
13,367
27,766
27,964
35,717
33,039
28,404
34,999
25,684
23,349
OFF
17,478
24,205
29,085
27,952
24,104
23,392
19,972
19,443
16,298

5,970
6,161
5,875
6,334
5,358
4,969
2,392
OFF
OFF
2,935
2,646
3,980
5,216
7,008
7,831
8,637
7,189
6,776
5,340
3,537
OFF
OFF
2,539
3,118
3,033
4,111
6,927
9,864
8,679
7,719
5,675
5,240
3,162
2,192
1,848
5,651
6,590
6,417
5,775
6,441
6,302
5,158
5,461
OFF
3,779
4,635
4,483
5,292
4,813
4,512
3,788
3,209
2,300

4,919
5,179
4,984
4,611
5,256
4,376
4,798
OFF
OFF
4,829
5,482
3,767
5,626
4,667
4,090
3,909
4,550
4,993
5,545
5,201
OFF
OFF
4,255
4,484
5,431
5,928
4,058
4,044
4,183
4,119
5,156
5,235
5,055
5,130
4,934
4,570
3,907
5,210
5,510
4,225
5,202
5,479
4,288
OFF
5,377
5,357
5,890
4,784
5,551
5,099
5,202
6,198
5,792

4,777
5,550
5,195
4,965
5,350
4,066
4,776
OFF
OFF
5,692
5,816
3,766
5,772
5,284
4,345
4,388
5,209
5,435
5,793
5,248
OFF
OFF
3,493
4,816
5,721
5,922
4,320
4,502
4,885
4,623
4,853
5,344
5,073
3,826
7,235
4,913
4,243
5,566
5,721
4,410
5,554
4,979
4,275
OFF
4,625
5,222
6,487
5,282
5,008
5,185
5,273
6,060
7,085
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17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17

24,6
23,6
23,0
26,2
25,5
25,9
25,9
28,1
29,7
29,2
28,5
28,3
27,0
25,0
23,9
23,3
26,0
27,9
26,4
30,3
30,6
30,9
30,1
29,1
27,0
26,1
25,1
24,5
24,3
25,6
26,9
31,8
29,0
29,5
28,5
28,1
28,1
27,5
26,8
25,3
24,7
241
27,4
28,9
29,7
31,0
31,4
31,6
30,8
30,2
29,5
28,2
26,5

OFF
OFF
OFF
16,326
11,570
13,178
11,478
16,411
25,680
24,198
23,883
18,187
16,385
10,392
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,222
15,296
31,245
23,437
26,185
17,959
19,971
19,354
20,303
14,407
10,761
OFF
OFF
15,624
23,115
24,495
29,000
33,130
33,010
30,010
27,842
27,594
19,574
12,775

OFF
OFF
OFF
3,696
2,552
2,485
2,403
3,930
5,752
4,524
4,424
3,200
2,808
2,108
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,305
3,021
7,470
4,284
4,864
4,169
3,548
3,789
3,538
2,286
2,223
OFF
OFF
3,180
4,354
6,033
6,573
7,438
7,526
6,408
5,624
5,482
3,287
2,616

OFF
OFF
OFF
18,018
13,640
14,607
11,677
21,074
32,648
32,827
30,747
21,071
20,423
12,851
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,895
19,442
32,737
32,388
33,912
24,107
25,564
19,658
24,342
12,922
13,154
OFF
OFF
15,976
31,120
31,122
34,495
38,227
37,665
36,446
34,811
35,496
20,206
14,399

OFF
OFF
OFF
3,750
2,550
2,586
2,486
5,107
6,794
5,822
5,652
4,381
3,509
1,769
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,357
3,523
7,547
5,676
5,560
5,652
4,480
4,548
4,260
2,898
2,338
OFF
OFF
3,688
5,526
6,650
7,008
7,581
7,464
6,882
6,356
6,729
4,248
2,854

OFF
OFF
OFF
4,417
4,533
5,303
4,777
4,176
4,465
5,349
5,399
5,684
5,835
4,930
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,435
5,063
4,183
5,471
5,384
4,308
5,629
5,108
5,739
6,303
4,840
OFF
OFF
4,913
5,309
4,060
4,412
4,454
4,386
4,683
4,951
5,034
5,956
4,884

OFF
OFF
OFF
4,805
5,349
5,648
4,697
4,126
4,805
5,638
5,440
4,810
5,821
7,266
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,622
5,518
4,338
5,706
6,099
4,342
5,707
4,323
5,714
4,458
5,626
OFF
OFF
4,332
5,631
4,680
4,922
5,043
5,046
5,296
5,477
5,275
4,756
5,044
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16
16
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16
16
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18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18

25,4
24,8
27,4
29,3
30,8
31,2
31,3
31,8
30,8
30,5
29,4
28,2
26,5
25,6
25,1
29,6
30,9
32,7
33,0
33,6
33,6
34,0
33,2
32,3
30,2
28,2
26,6
25,9
25,6
26,5
27,9
33,1
33,8
33,7
33,8
33,8
33,1
30,4
27,3
26,4
25,7
25,5
27,4
27,3
28,8
29,1
28,7
29,4
28,6
30,3
31,6
28,9
27,2

13,482
OFF
18,532
27,246
30,050
29,726
30,088
35,046
28,270
31,720
27,624
20,334
11,915
9,477
9,198
25,306
27,856
35,844
28,140
35,333
33,959
38,042
34,320
32,998
26,321
19,965
12,245
10,688
12,084
14,673
20,752
34,919
35,476
34,318
37,456
34,343
33,848
28,788
15,067
15,241
10,715
9,907
15,618
16,067
22,043
21,332
22,418
24,734
20,273
26,636
34,037
24,507
OFF

2,883
OFF
3,635
5,462
6,362
6,904
7,071
8,189
6,308
6,431
5,110
3,478
2,252
2,428
2,931
6,770
6,813
8,748
8,500
8,908
8,826
10,165
8,232
8,125
5,569
4,523
2,263
2,030
2,159
2,717
3,305
8,247
9,895
8,470
8,922
8,632
8,811
5,816
2,887
2,650
2,273
2,652
2,827
2,523
3,606
4,023
3,699
5,347
3,863
5,647
7,744
4,422
OFF

15,492
OFF
22,467
34,360
36,306
34,917
35,127
40,041
33,996
37,619
35,080
25,706
11,319
7,944
9,483
32,433
30,905
41,808
32,858
42,952
40,413
45,288
36,337
37,674
32,820
23,326
11,992
8,672
13,430
16,979
25,098
41,588
40,711
37,662
44,491
38,743
41,504
35,561
18,555
17,371
11,238
10,752
16,963
15,475
24,956
26,697
29,695
32,235
26,514
33,000
38,875
33,176
OFF

3,087
OFF
4,460
6,379
6,836
7,189
7,280
8,175
6,845
7,086
6,269
4,348
2,600
2,353
3,166
7,338
7,162
9,059
9,004
9,697
9,597
10,657
8,888
8,432
6,365
5,510
2,699
2,223
2,230
2,850
4,501
8,876
10,833
9,266
10,153
9,626
8,430
6,478
3,610
2,390
2,361
2,524
3,737
3,355
4,940
5,354
4,868
6,549
4,898
6,408
7,222
5,740
OFF

4,676
OFF
5,243
4,989
4,723
4,306
4,255
4,280
4,482
4,933
5,405
5,847
5,290
3,904
3,138
3,738
4,088
4,097
3,311
3,966
3,847
3,742
4,169
4,061
4,726
4,414
5,410
5,264
5,596
5,400
6,278
4,234
3,585
4,052
4,198
4,025
3,842
4,950
5,219
5,751
4,714
3,736
5,525
6,367
6,113
5,303
6,060
4,626
5,248
4,717
4,395
5,542
OFF

5,019
OFF
5,037
5,386
5,311
4,857
4,825
4,898
4,966
5,309
5,596
5,912
4,354
3,376
2,995
4,420
4,315
4,615
3,649
4,430
4,211
4,250
4,088
4,468
5,157
4,233
4,443
3,902
6,023
5,958
5,576
4,686
3,758
4,065
4,382
4,025
4,923
5,489
5,140
7,268
4,761
4,261
4,540
4,612
5,052
4,987
6,100
4,922
5,413
5,150
5,383
5,780
OFF
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10
11
12
13
14
15
16
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19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

26,7
27,6
29,0
31,3
31,7
32,0
33,0
32,9
32,6
33,5
34,3
31,4
30,1
28,6
30,2
30,8
32,7
34,1
37,6
37,1
34,8
33,7
31,6
29,4
27,7
26,5
25,9
29,2
29,9
31,1
32,5
31,2
31,6
30,6
29,4
28,9
27,6
25,9
25,1
24,7
28,4
29,8
30,8
31,5
31,6
31,7
31,6
31,2
30,1
28,2
26,3
25,4
25,0

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
30,814
33,037
30,867
36,335
35,572
34,994
40,232
34,805
33,187
23,334
19,890
15,963
13,280
23,598
26,921
31,360
34,722
34,536
31,520
26,999
22,500
24,000
14,458
12,734
8,283
OFF
19,521
26,532
29,998
32,158
33,280
33,082
31,720
31,466
25,139
18,944
10,654
7,654
11,947

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
7,198
7,437
8,385
9,363
10,902
10,436
10,280
9,315
7,744
4,629
3,112
2,934
2,185
4,096
5,870
6,953
7,950
7,386
7,662
5,851
4,274
4,158
3,515
3,239
1,577
OFF
4,441
5,686
7,071
7,088
7,499
8,561
7,217
7,668
5,245
3,169
2,900
2,610
2,690

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
37,119
38,625
32,913
44,482
45,973
44,675
47,806
42,994
38,445
30,435
24,082
18,903
14,142
26,950
34,451
38,461
40,054
39,589
35,554
30,199
27,388
32,188
18,480
11,537
6,788
OFF
25,022
34,299
35,582
32,263
37,974
35,564
32,554
36,509
28,943
20,499
11,956
8,963
14,622

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
7,464
7,642
8,766
10,107
13,038
12,424
11,358
9,111
7,682
5,815
4,298
3,191
2,286
5,486
6,579
7,431
8,259
7,635
7,582
6,466
5,569
5,016
4,616
3,457
1,686
OFF
5,272
6,387
7,616
7,245
7,436
8,690
7,145
7,960
6,067
4,030
3,410
2,969
2,901

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,281
4,442
3,681
3,881
3,263
3,353
3,914
3,736
4,285
5,041
6,391
5,441
6,078
5,761
4,586
4,511
4,368
4,676
4,114
4,615
5,264
5,771
4,113
3,931
5,254
OFF
4,396
4,666
4,242
4,537
4,438
3,864
4,395
4,104
4,793
5,979
3,674
2,932
4,442

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,973
5,054
3,755
4,401
3,526
3,596
4,209
4,719
5,005
5,234
5,602
5,924
6,186
4,913
5,237
5,176
4,850
5,185
4,689
4,671
4,918
6,417
4,004
3,337
4,025
OFF
4,746
5,370
4,672
4,453
5,106
4,093
4,556
4,586
4,770
5,086
3,507
3,019
5,040
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10
11
12
13
14
15
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19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

28,1
28,8
30,6
31,7
32,2
31,6
31,3
30,1
29,4
28,3
26,6
25,7
25,2
29,7
31,1
31,9
32,4
32,3
32,1
31,4
30,8
30,2
28,3
27,1
26,3
26,2
28,4
31,8
32,5
33,1
33,7
34,2
33,7
33,0
32,2
30,0
27,9
26,7
26,2
28,0
27,8
28,6
29,3
29,6
29,5
29,8
30,5
29,7
29,0
28,5
27,6
26,8
27,1

18,271
22,826
29,619
35,062
36,042
31,660
31,831
27,759
25,120
20,893
14,849
9,868
12,346
28,858
31,400
33,363
35,512
37,026
31,102
20,090
28,598
27,772
22,213
15,962
14,214
10,462
22,121
32,243
32,962
34,323
34,281
36,269
37,261
32,262
33,998
28,224
17,692
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
14,182

3,466
4,217
6,042
7,588
8,435
7,217
7,835
5,436
4,465
3,354
2,427
1,918
2,773
5,488
7,622
8,426
8,269
8,870
8,590
6,413
6,426
6,406
3,954
2,863
2,600
2,967
4,568
8,680
8,153
9,338
8,515
10,288
8,870
7,536
7,744
5,687
2,996
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,410

22,634
30,487
35,699
39,344
42,014
33,474
36,721
34,443
32,888
26,680
17,474
8,173
15,113
35,865
38,321
38,602
40,994
42,714
36,074
23,200
33,782
34,074
28,640
20,416
16,446
11,443
28,422
35,973
37,634
38,926
37,618
43,569
44,198
34,574
34,504
35,172
19,414
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
18,106

4,380
5,317
6,566
8,010
8,769
7,427
8,051
6,167
5,669
4,444
2,772
2,115
2,980
6,487
7,775
7,376
8,126
9,287
9,178
6,172
6,955
7,208
5,044
3,424
2,864
3,415
5,417
8,247
8,469
10,083
9,311
11,065
10,084
8,076
8,169
6,461
4,055
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,797

5,271
5,413
4,903
4,621
4,273
4,387
4,063
5,107
5,626
6,229
6,118
5,144
4,453
5,258
4,119
3,960
4,295
4,174
3,621
3,133
4,450
4,336
5,618
5,675
5,467
3,526
4,842
3,715
4,043
3,676
4,026
3,525
4,201
4,281
4,390
5,051
5,905
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,158

5,168
5,734
5,437
4,912
4,791
4,507
4,561
5,585
5,801
6,003
6,304
3,864
5,071
5,529
4,929
5,234
5,044
4,599
3,930
3,759
4,857
4,727
5,678
5,963
5,742
3,351
5,246
4,362
4,444
3,861
4,040
3,937
4,383
4,281
4,235
5,444
4,787
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,768
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28
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28
28
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29

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

28,2
28,2
30,2
29,0
28,0
28,6
28,2
27,5
26,4
25,6
25,6
25,4
28,3
29,7
30,5
30,8
31,2
31,1
30,1
29,2
28,1
26,8
25,7
25,2
25,0
27,5
28,1
29,0
29,3
29,4
29,1
29,3
28,0
26,9
26,0
25,1
24,8
24,7
27,2
27,3
27,8
29,2
29,4
29,3
28,9
28,2
27,4
26,0
25,1
24,5
24,2
26,7
28,8

21,924
18,884
26,372
23,594
20,513
23,375
19,504
17,307
16,770
13,404
12,924
11,214
21,683
26,255
27,489
27,738
30,066
29,620
29,079
22,573
20,114
14,671
12,449
6,389
5,992
15,852
19,492
22,961
22,903
26,362
23,903
22,043
21,966
13,612
14,972
11,231
OFF
OFF
18,686
16,792
18,842
24,283
25,832
24,663
25,443
18,680
16,202
14,442
8,191
OFF
OFF
16,313
22,196

3,978
3,241
5,688
4,057
3,593
4,281
4,105
3,838
3,332
2,687
2,459
2,292
4,405
5,407
6,013
6,044
7,004
6,916
6,018
5,301
3,321
3,549
2,164
2,582
2,499
3,769
4,728
5,102
4,576
5,047
4,277
4,212
4,211
2,688
2,818
1,986
OFF
OFF
4,165
3,086
3,181
4,287
4,774
4,403
4,831
3,669
3,453
2,536
1,622
OFF
OFF
3,568
5,312

27,079
21,419
32,274
32,009
25,336
30,924
25,919
21,353
19,109
15,390
14,410
13,453
27,620
33,542
33,028
30,702
34,709
36,011
36,403
29,997
25,158
15,879
13,629
8,433
7,943
19,485
22,460
29,291
29,645
34,748
32,131
26,565
26,981
16,532
16,312
13,329
OFF
OFF
23,103
20,931
23,357
32,350
33,728
32,065
33,812
23,419
21,418
15,292
7,669
OFF
OFF
19,890
27,773

5,110
4,385
6,474
5,449
3,924
5,335
3,966
4,604
3,623
2,757
2,530
2,405
4,773
6,244
6,695
6,682
7,280
7,458
6,749
6,259
4,252
4,187
2,270
2,944
2,865
4,271
5,642
6,611
5,697
6,251
5,517
5,443
5,093
3,280
2,917
2,514
OFF
OFF
4,757
3,710
3,963
5,586
5,518
5,543
6,240
4,521
3,199
2,175
2,014
OFF
OFF
3,766
6,526

5,511
5,826
4,637
5,816
5,709
5,460
4,751
4,510
5,033
4,989
5,255
4,892
4,922
4,856
4,572
4,589
4,293
4,283
4,832
4,258
6,057
4,133
5,753
2,475
2,398
4,206
4,122
4,500
5,005
5,224
5,588
5,233
5,216
5,065
5,313
5,656
OFF
OFF
4,486
5,442
5,923
5,664
5,411
5,601
5,266
5,092
4,692
5,694
5,050
OFF
OFF
4,573
4,178

5,299
4,885
4,985
5,874
6,456
5,797
6,535
4,638
5,275
5,682
5,696
5,594
5,786
5,372
4,933
4,595
4,767
4,828
5,394
4,792
5,916
3,792
6,005
2,865
2,773
4,562
3,981
4,431
5,203
5,659
5,824
4,881
5,297
5,040
5,692
5,303
OFF
OFF
4,857
5,642
5,894
5,791
6,112
5,785
5,419
5,180
6,696
7,030
3,809
OFF
OFF
5,282
4,256
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10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

27,3
27,5
28,0
27,9
29,7
28,3
27,6
26,1
254
24,9
24,7
25,0
25,1
25,9
26,6
26,7
27,4
27,3
27,3
27,6
28,4
26,0
25,0
25,1
25,8
26,0
25,2
26,2
27,0
26,4
25,9
25,6
24,6
23,2
21,9
21,5
21,3
24,3
24,5
24,7
25,0
25,5
26,1
25,5
24,8
23,7
23,2
22,6
22,1
21,8
25,1
26,3
27,3

16,232
14,992
16,042
18,252
27,495
23,132
16,262
13,785
9,478
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
9,531
8,997
11,976
11,617
OFF
OFF
OFF
OFF
OFF
OFF
7,170
12,439
15,137

3,814
2,747
3,957
3,851
5,406
4,272
3,106
2,451
2,201
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,017
1,780
2,297
1,970
OFF
OFF
OFF
OFF
OFF
OFF
2,034
2,643
2,387

18,311
16,405
20,341
23,840
35,400
29,258
19,970
15,263
10,481
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
12,408
7,616
12,922
13,116
OFF
OFF
OFF
OFF
OFF
OFF
6,642
13,432
16,387

4,672
3,606
4,993
3,628
6,450
5,453
3,943
2,530
2,296
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,138
1,981
2,439
2,081
OFF
OFF
OFF
OFF
OFF
OFF
2,045
2,776
3,401

4,255
5,458
4,054
4,740
5,086
5,414
5,235
5,623
4,305
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,725
5,056
5,214
5,896
OFF
OFF
OFF
OFF
OFF
OFF
3,525
4,707
6,341

3,920
4,550
4,074
6,571
5,488
5,365
5,065
6,034
4,565
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,804
3,845
5,299
6,303
OFF
OFF
OFF
OFF
OFF
OFF
3,248
4,839
4,819
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10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10

27,8
28,0
27,7
27,1
26,6
254
23,9
22,8
22,2
21,8
23,6
241
25,4
27,0
28,2
28,3
27,7
27,4
26,3
24,3
22,9
22,1
21,8
23,9
25,3
25,0
25,9
26,9
29,3
28,8
27,8
27,0
24,8
23,4
22,8
22,3
22,9
24,9
25,9
26,3
27,3
28,7
29,4
28,9
27,6
25,3
23,6
23,0
22,4
26,0
26,8
28,3
28,8

20,123
19,561
16,774
18,648
15,561
8,594
OFF
OFF
OFF
OFF
OFF
OFF
11,214
17,833
17,778
17,165
17,394
14,546
13,546
OFF
OFF
OFF
OFF
OFF
9,049
7,831
11,604
14,580
25,933
21,149
19,593
11,909
OFF
OFF
OFF
OFF
OFF
OFF
14,064
14,199
15,757
23,646
27,295
19,471
17,984
8,189
OFF
OFF
OFF
13,563
13,639
20,790
24,199

3,599
3,484
2,712
3,200
2,627
1,810
OFF
OFF
OFF
OFF
OFF
OFF
1,965
3,326
3,241
3,963
3,630
2,599
2,063
OFF
OFF
OFF
OFF
OFF
2,318
1,972
1,894
2,251
4,858
3,506
3,363
3,081
OFF
OFF
OFF
OFF
OFF
OFF
2,476
2,254
3,305
4,218
5,320
4,513
2,870
1,732
OFF
OFF
OFF
2,976
2,422
3,590
3,861

25,269
24,781
18,327
22,372
18,322
7,373
OFF
OFF
OFF
OFF
OFF
OFF
12,873
22,082
20,286
22,563
22,827
15,874
10,352
OFF
OFF
OFF
OFF
OFF
10,210
9,478
9,682
13,412
33,959
24,911
24,249
15,442
OFF
OFF
OFF
OFF
OFF
OFF
15,062
15,852
20,887
31,533
35,380
27,108
22,343
7,130
OFF
OFF
OFF
14,832
13,040
27,135
31,584

4,381
4,275
3,762
3,788
2,512
2,014
OFF
OFF
OFF
OFF
OFF
OFF
2,078
4,118
4,203
5,299
3,398
3,444
2,419
OFF
OFF
OFF
OFF
OFF
2,309
2,074
2,268
2,953
5,997
4,740
3,685
4,027
OFF
OFF
OFF
OFF
OFF
OFF
2,577
2,519
3,037
5,386
6,615
6,076
3,725
1,938
OFF
OFF
OFF
2,833
2,825
4,681
5,513

5,591
5,615
6,185
5,828
5,924
4,747
OFF
OFF
OFF
OFF
OFF
OFF
5,707
5,361
5,485
4,331
4,791
5,598
6,565
OFF
OFF
OFF
OFF
OFF
3,903
3,972
6,127
6,476
5,338
6,032
5,826
3,865
OFF
OFF
OFF
OFF
OFF
OFF
5,681
6,299
4,767
5,607
5,131
4,314
6,267
4,727
OFF
OFF
OFF
4,557
5,630
5,790
6,268

5,767
5,796
4,872
5,907
7,295
3,661
OFF
OFF
OFF
OFF
OFF
OFF
6,196
5,363
4,827
4,258
6,717
4,609
4,280
OFF
OFF
OFF
OFF
OFF
4,421
4,570
4,225
4,542
5,662
5,255
6,580
3,835
OFF
OFF
OFF
OFF
OFF
OFF
5,845
6,294
6,877
5,854
5,349
4,461
5,999
3,679
OFF
OFF
OFF
5,234
4,617
5,797
5,729
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11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11

29,8
30,1
29,4
28,4
27,1
25,0
23,7
22,9
22,5
25,9
27,5
28,3
28,9
29,2
29,4
28,8
28,2
27,0
25,1
23,9
23,3
22,9
27,0
28,5
29,5
30,3
30,5
31,0
30,8
29,8
28,8
26,3
24,4
23,4
22,9
26,1
27,9
25,3
26,3
30,2
29,7
29,2
29,0
27,9
26,1
24,7
24,2
23,6
25,0
21,6
26,4
26,9
28,0

24,738
28,492
21,448
21,237
15,628
7,002
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
13,818
19,864
25,387
31,157
26,569
33,740
30,296
29,288
21,779
13,684
OFF
OFF
OFF
16,569
17,512
10,821
12,654
25,397
26,938
22,698
21,937
16,612
13,470
OFF
OFF
OFF
9,602
OFF
14,346
15,356
17,882

5,042
5,672
5,074
3,416
3,509
1,608
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,177
4,049
4,818
6,156
5,576
7,045
6,162
5,560
4,388
3,300
OFF
OFF
OFF
3,424
3,769
1,978
2,027
5,288
5,124
3,987
3,757
3,051
3,179
OFF
OFF
OFF
2,284
OFF
2,696
2,497
3,493

31,780
35,313
28,841
27,385
19,354
6,436
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
17,063
25,725
33,549
37,334
29,876
39,089
36,128
36,150
30,424
13,282
OFF
OFF
OFF
17,339
21,444
12,644
10,449
29,053
34,345
26,897
26,458
18,315
14,228
OFF
OFF
OFF
11,911
OFF
16,889
18,932
21,876

6,020
5,944
6,524
4,534
4,140
1,820
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,654
5,035
5,975
6,880
6,367
7,444
6,709
6,502
4,622
3,680
OFF
OFF
OFF
3,285
4,399
2,093
2,282
6,183
5,709
5,277
5,140
3,928
3,328
OFF
OFF
OFF
2,202
OFF
2,895
3,108
4,266

4,907
5,023
4,227
6,217
4,454
4,355
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,349
4,906
5,269
5,061
4,765
4,789
4,916
5,268
4,964
4,147
OFF
OFF
OFF
4,840
4,647
5,471
6,243
4,803
5,257
5,693
5,839
5,445
4,238
OFF
OFF
OFF
4,204
OFF
5,322
6,150
5,119

5,279
5,941
4,421
6,040
4,675
3,537
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,670
5,109
5,615
5,426
4,692
5,251
5,385
5,560
6,583
3,609
OFF
OFF
OFF
5,278
4,875
6,042
4,578
4,699
6,016
5,097
5,147
4,663
4,275
OFF
OFF
OFF
5,410
OFF
5,833
6,092
5,128
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12
13
13
13
13
13
13
13
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13
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14
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14
14
14
14
14

12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13

27,5
27,0
26,7
25,7
23,7
22,6
21,8
20,8
24,6
24,5
25,2
25,8
25,7
27,0
28,4
27,2
26,0
23,8
22,6
22,1
21,6
22,9
241
24,5
254
26,0
27,2
26,7
26,4
25,8
23,7
23,1
22,4
26,0
27,6
27,3
26,9
27,1
28,1
30,5
29,7
29,5
25,0
25,4
25,8
25,5
26,0
26,4
27,7
26,9
28,4
27,9
27,3

18,913
14,785
17,281
13,755
OFF
OFF
OFF
OFF
OFF
OFF
8,238
14,157
13,225
15,545
20,633
12,745
11,878
OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,666
11,018
16,305
11,357
12,646
13,627
OFF
OFF
OFF
13,638
17,368
14,944
14,732
14,128
18,388
29,010
28,344
23,530
9,000
9,618
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

3,456
2,317
3,347
2,673
OFF
OFF
OFF
OFF
OFF
OFF
2,109
2,715
2,400
2,508
4,516
3,303
2,445
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,065
2,082
2,930
3,102
2,614
2,442
OFF
OFF
OFF
2,787
4,292
2,933
3,542
2,845
3,021
5,822
5,742
4,791
2,899
1,738
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

23,842
13,943
20,571
15,574
OFF
OFF
OFF
OFF
OFF
OFF
9,980
15,816
14,554
19,443
24,709
16,441
11,917
OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,171
8,731
20,783
13,800
13,839
14,693
OFF
OFF
OFF
14,231
19,492
18,251
16,095
17,285
19,350
34,908
35,690
30,181
9,150
7,316
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

4,224
3,109
3,871
2,779
OFF
OFF
OFF
OFF
OFF
OFF
2,208
2,819
2,046
3,209
5,750
4,276
2,526
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,294
2,272
3,658
3,780
2,795
2,086
OFF
OFF
OFF
2,639
5,145
3,655
4,270
3,460
3,943
6,522
6,878
5,929
3,136
1,841
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

5,473
6,381
5,163
5,146
OFF
OFF
OFF
OFF
OFF
OFF
3,906
5,214
5,510
6,198
4,569
3,858
4,857
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,480
5,292
5,564
3,662
4,838
5,679
OFF
OFF
OFF
4,893
4,046
5,096
4,159
4,966
6,087
4,983
4,936
4,911
3,105
5,535
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

5,645
4,485
5,314
5,605
OFF
OFF
OFF
OFF
OFF
OFF
4,521
5,611
7,113
6,060
4,297
3,845
4,717
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,088
3,843
5,682
3,651
4,950
7,043
OFF
OFF
OFF
5,393
3,789
4,993
3,770
4,995
4,907
5,352
5,189
5,090
2,918
3,973
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

© O O WO WOWWWOWWOWWOWOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO©O©OOOO©OOOOOoOoooo

14
14
14
14
14
14
15
15
15
15
15
15
15
15
15
15
15
15
15
16
16
16
16
16
16
16
16
16
16
16
16
16
17
17
17
17
17
17
17
17
17
17
17
17
17
18
18
18
18
18
18
18
18

14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14

27,1
25,2
23,5
22,7
22,3
22,0
25,6
27,8
30,2
31,6
30,3
32,2
32,4
31,6
30,9
27,5
26,5
25,7
26,4
28,5
29,2
28,9
28,7
30,1
31,2
32,0
31,1
29,2
27,8
26,2
25,9
26,4
25,8
26,6
26,7
27,4
27,5
27,1
254
23,5
22,5
22,3
21,8
21,7
19,6
18,4
20,4
19,1
19,7
20,2
20,4
21,6
20,4

OFF
OFF
OFF
OFF
OFF
OFF
14,286
21,048
27,902
30,390
28,174
34,758
35,997
31,474
30,757
18,475
15,463
14,805
14,481
20,931
25,803
21,474
23,254
30,091
29,238
37,397
34,138
22,713
15,261
14,907
10,660
13,891
9,258
17,138
14,964
15,398
19,953
16,005
12,682
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
3,491
4,372
5,469
7,335
6,474
7,969
9,264
7,626
6,340
3,174
2,698
3,009
2,432
4,119
4,789
4,104
3,990
6,336
6,613
8,518
7,407
3,978
3,781
2,594
2,030
3,477
3,302
3,602
2,720
2,935
3,792
2,663
2,083
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
15,975
25,896
34,411
32,165
34,361
40,094
38,873
36,102
36,741
22,936
17,919
16,347
16,466
22,732
33,643
28,860
30,696
37,138
31,667
42,473
40,342
27,917
19,426
16,387
8,642
13,811
9,920
20,115
18,478
19,553
24,610
19,995
14,089
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
3,416
5,111
6,274
7,364
7,242
8,286
9,685
7,555
6,902
3,482
2,494
3,206
2,632
5,078
6,333
5,404
4,699
7,158
6,999
8,824
7,913
5,550
4,809
2,797
2,223
3,794
3,413
3,917
3,153
3,680
4,651
3,297
2,605
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
4,092
4,814
5,102
4,143
4,352
4,362
3,886
4,127
4,851
5,821
5,732
4,920
5,955
5,081
5,388
5,233
5,828
4,749
4,421
4,390
4,609
5,710
4,036
5,747
5,251
3,995
2,804
4,757
5,502
5,246
5,262
6,010
6,088
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
4,676
5,066
5,485
4,368
4,745
4,839
4,014
4,779
5,323
6,587
7,184
5,099
6,256
4,477
5,312
5,341
6,533
5,188
4,525
4,814
5,098
5,030
4,040
5,859
3,888
3,641
2,906
5,135
5,860
5,313
5,291
6,065
5,409
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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2008
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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18
18
18
18
18
19
19
19
19
19
19
19
19
19
19
19
19
19
20
20
20
20
20
20
20
20
20
20
20
20
20
21
21
21
21
21
21
21
21
21
21
21
21
21
22
22
22
22
22
22
22
22
22

15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15

20,5
18,8
17,9
16,8
16,5
17,7
20,6
20,9
20,2
21,4
20,3
20,1
20,9
19,6
18,1
17,6
17,5
17,6
19,5
20,7
22,2
21,2
21,0
21,1
21,1
20,4
20,2
17,8
17,8
17,1
16,9
17,5
16,6
16,9
17,0
17,8
18,2
17,1
17,1
16,6
16,4
16,6
16,6
16,4
15,9
16,2
17,1
18,5
19,9
19,8
21,2
20,7
20,0

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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2008
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2008
2008
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2008
2008
2008
2008
2008
2008
2008
2008

© O O WO WOWWWOWWOWWOWOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO©O©OOOO©OOOOOoOoooo

22
22
22
22
23
23
23
23
23
23
23
23
23
23
23
23
23
24
24
24
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25
25
25
25
26
26
26
26
26
26
26
26
26
26

16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16

18,3
17,1
16,9
17,1
20,1
20,0
22,7
21,8
21,2
19,2
21,1
21,1
19,6
19,0
18,6
18,2
17,9
19,2
20,3
20,5
20,1
21,0
21,0
21,7
21,9
21,1
19,6
18,4
17,5
17,4
20,3
22,3
24,0
24,2
25,4
24,8
23,5
22,0
19,8
20,2
20,1
19,8
19,8
14,3
14,6
15,4
16,7
17,9
17,8
19,1
18,6
18,0
16,5

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
9,654
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
11,820
8,740
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
1,701
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,912
2,348
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
8,443
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
15,191
10,811
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,087
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,185
2,651
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,674
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,059
3,723
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,046
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,769
4,079
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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2008
2008
2008
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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26
26
26
27
27
27
27
27
27
27
27
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27
27
27
27
28
28
28
28
28
28
28
28
28
28
28
28
28
29
29
29
29
29
29
29
29
29
29
29
29
29
30
30
30
30
30
30
30
30
30
30
30

17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17

154
15,2
15,4
17,3
18,3
18,5
18,1
18,9
18,9
19,5
19,7
19,0
17,6
16,6
15,8
15,7
15,8
14,9
15,2
15,3
16,0
16,4
15,4
15,4
14,9
14,8
14,9
14,9
14,8
17,3
18,3
18,5
18,1
18,9
18,9
19,5
19,7
19,0
17,6
16,6
15,8
15,7
15,8
14,9
15,2
15,3
16,0
16,4
15,4
15,4
14,9
14,8
14,9

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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OFF

OFF
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OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
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OFF
OFF
OFF
OFF
OFF
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OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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OFF
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OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
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OFF
OFF
OFF
OFF
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OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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2008
2008
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9
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
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10
10
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30
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18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18

14,9
14,8
20,8
21,3
21,6
22,5
22,7
22,8
22,6
22,0
21,0
20,5
19,9
19,6
19,4
21,4
22,6
23,5
24,0
24,4
24,0
23,5
22,7
21,7
20,5
19,5
19,0
18,6
20,0
20,7
22,3
23,3
24,0
24,2
23,7
23,3
22,5
20,7
19,5
18,8
18,7
20,7
21,8
21,8
22,7
23,8
254
24,7
23,7
23,0
21,4
20,3
19,7

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,214
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,629
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
12,873
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

1,732

OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

3,886

OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
7,432
OFF
OFF
OFF
OFF
OFF
OFF
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
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10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

19,2
19,6
21,0
21,8
22,1
22,8
23,8
24,3
23,7
22,6
20,9
19,7
19,3
18,9
22,8
23,4
24,7
25,1
25,8
26,1
25,7
24,8
23,9
22,4
21,4
20,8
20,6
20,4
21,8
22,7
23,4
23,9
241
23,4
23,0
21,8
20,1
19,5
19,0
18,5
22,1
23,3
24,0
24,6
24,9
25,3
25,2
24,6
23,8
22,1
20,9
20,3
20,1

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
12,500
12,763
12,056
8,802
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,284
10,020
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,422
2,351
2,370
2,682
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,969
1,882
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
14,602
14,351
12,412
9,620
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,051

12,427

OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,495
2,455
2,502
3,033
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,200
1,998
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,161
5,428
5,088
3,282
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,464
5,325
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,852
5,845
4,960
3,171
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,141
6,218
OFF
OFF
OFF
OFF
OFF
OFF



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

O O OWOWOWWOWWOWOOOOOoo

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

11
12
13
14
15
16
17
18
19

22,8
24,2
22,6
23,4
26,1
25,9
25,5
25,3
24,5
23,2
22,1
21,7
21,4
21,9
20,2
241
24,8
25,8
25,4
24,9
24,7
23,1
21,1
20,2
19,3
18,5
21,0
21,3
22,1
22,7
23,1
24,3
24,9
23,8
22,5
20,5
19,3
18,8
18,3
19,8
21,0
21,4
22,8
23,0
23,6
23,5
23,1
22,5
20,9
20,3
19,8
22,4
23,3

OFF
OFF
OFF
OFF
11,239
11,426
10,095
9,284
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
11,104
9,490
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
2,042
2,276
1,725
1,641
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,306
2,138
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
9,379
12,217
7,738
7,251
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
11,465
10,495
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
2,284
2,577
1,826
1,747
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,392
2,232
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
5,503
5,021
5,852
5,656
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,815
4,439
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
4,106
4,741
4,237
4,150
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,794
4,702
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

13
13
13
13
13
13
13
13
13
13
13
14
14
14
14
14
14
14
14
14
14
14
14
14
15
15
15
15
15
15
15
15
15
15
15
15
15
16
16
16
16
16
16
16
16
16
16
16
16
16
17
17
17

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

23,1
22,8
23,1
23,7
25,5
24,8
24,6
21,3
21,3
21,4
21,1
21,4
22,3
23,5
23,2
24.4
24,4
23,7
23,5
21,8
20,4
19,6
19,1
18,9
21,3
23,4
25,3
26,4
25,8
27,5
27,6
26,7
25,9
23,3
22,5
21,9
22,3
23,6
24,5
24,3
24,5
25,5
26,4
27,2
26,6
24,9
23,8
222
21,8
22,0
21,4
22,1
22,6

OFF
OFF
OFF
OFF
13,050
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
12,194
12,785
10,162
13,900
16,368
13,154
15,892
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
9,960
15,765
14,536
11,105
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
2,080
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,051
2,159
1,997
3,556
2,642
2,647
2,848
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
1,780
2,514
2,848
3,091
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
14,290
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
13,750
10,890
8,297
17,811
16,854
15,416
16,497
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
8,574
17,470
17,916
13,347
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
2,599
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,574
2,350
2,192
4,569
3,488
3,062
2,904
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,163
3,123
3,558
3,681
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
6,275
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,947
5,921
5,089
3,909
6,194
4,969
5,579
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,597
6,271
5,103
3,593
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
5,498
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,341
4,634
3,786
3,898
4,831
5,034
5,680
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,964
5,594
5,036
3,626
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

10
10
10
10
10
10
10
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10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

17
17
17
17
17
17
17
17
17
17
18
18
18
18
18
18
18
18
18
18
18
18
18
19
19
19
19
19
19
19
19
19
19
19
19
19
20
20
20
20
20
20
20
20
20
20
20
20
20
21
21
21
21

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10

23,7
23,6
23,3
22,1
20,7
19,9
19,7
19,0
18,6
17,1
16,3
17,9
16,9
17,4
17,8
18,0
18,8
18,0
17,8
16,4
15,7
14,9
14,8
15,6
18,1
18,7
18,3
19,6
19,2
18,7
19,3
18,2
16,9
16,4
16,3
16,1
17,5
17,7
18,8
18,2
18,1
18,3
18,4
17,9
17,8
16,1
16,2
15,8
15,7
16,3
16,2
16,5
16,8

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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2008
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

21
21
21
21
21
21
21
21
21
22
22
22
22
22
22
22
22
22
22
22
22
22
23
23
23
23
23
23
23
23
23
23
23
23
23
24
24
24
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25

11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11

17,4
17,7
17,0
17,0
16,6
16,4
16,5
16,4
16,3
16,0
16,9
17,7
18,7
19,8
19,8
20,9
20,6
20,0
18,8
18,0
17,8
17,4
16,6
16,2
18,4
17,9
17,7
16,2
17,6
17,4
16,4
15,7
15,2
15,1
14,8
15,8
16,5
16,9
17,0
17,9
18,2
18,7
18,6
18,0
16,6
15,4
15,0
14,8
16,7
20,0
21,8
22,6
23,8

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
8,940
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
11,920
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

1,640

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

1,948

OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

7,811

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

14,391

OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

1,958

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

2,768

OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

5,452

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

6,119

OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,988
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,199
OFF
OFF
OFF
OFF
OFF



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

25
25
25
25
25
25
25
25
26
26
26
26
26
26
26
26
26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
28
28
28
28
28
28
29
29
29
29
29
29

12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12

23,5
22,6
21,4
19,9
19,3
18,6
18,2
17,9
14,8
17,7
18,6
19,4
20,1
20,4
21,0
20,7
20,0
18,6
17,7
15,7
15,1
15,8
16,0
16,2
15,8
16,6
16,4
16,7
16,7
16,1
14,9
14,2
13,6
13,6
13,6
13,1
13,6
14,1
14,6
15,2
14,0
14,1
13,6
12,9
12,7
12,7
12,7
14,1
16,5
16,9
17,0
17,7
17,5

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,440
12,804
6,880
10,440
8,740
11,290
7,880
10,140
7,880
OFF
8,740
8,740
10,500
8,940
13,484
7,787
11,085
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,088
2,698
2,535
2,211
2,590
2,463
1,824
2,740
1,745
OFF
2,116
2,106
1,990
1,781
2,994
2,793
2,519
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
13,741
15,891
9,251
13,741
10,811
14,171
7,731
12,611
7,731
OFF
10,811
10,811
13,231
7,811
16,743
10,388
14,549
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,523
3,202
3,238
2,590
2,749
2,267
2,219
3,230
2,174
OFF
2,460
2,457
2,324
2,057
3,480
3,413
2,814
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,000
4,745
2,714
4,722
3,375
4,585
4,321
3,701
4,516
OFF
4,131
4,149
5,278
5,020
4,504
2,788
4,400
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,445
4,827
2,857
5,304
3,932
6,250
3,484
3,905
3,556
OFF
4,394
4,400
5,694
3,797
4,811
3,043
5,171
OFF
OFF
OFF
OFF
OFF
OFF
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10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
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11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
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13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13

17,6
17,9
17,3
16,4
16,0
15,3
15,0
14,8
15,0
15,7
16,1
16,9
17,7
17,4
16,9
16,3
15,4
14,7
14,1
13,8
15,0
14,9
15,1
14,8
15,5
15,3
15,4
15,4
14,8
13,8
13,1
12,7
12,7
12,1
13,1
13,5
15,9
15,2
14,4
15,1
14,7
14,1
13,6
13,1
13,1
13,2
12,1
13,1
13,9
14,3
15,3
14,4
14,4

OFF
OFF
OFF
OFF
OFF
OFF
OFF
9,466
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
7,846
10,466
10,466
10,466
8,706
OFF
8,706
OFF
OFF
OFF
OFF
7,846
11,786
12,770
9,385
8,537
12,441
6,846
11,786
OFF
OFF
11,256
OFF
10,466
11,786
9,906
10,406
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,845
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
1,799
2,020
2,041
1,960
2,318
OFF
2,106
OFF
OFF
OFF
OFF
1,790
2,499
2,836
2,448
2,021
3,392
2,863
2,517
OFF
OFF
2,214
OFF
1,965
2,478
2,962
2,310
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
13,188
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
7,688
13,188
13,188
13,188
10,768
OFF
10,768
OFF
OFF
OFF
OFF
7,688
15,148
15,848
11,619
8,554
16,249
9,208
15,148
OFF
OFF
14,128
OFF
13,188
15,148
10,568
13,698
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,103
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,247
2,371
2,387
2,691
2,641
OFF
2,511
OFF
OFF
OFF
OFF
2,244
2,940
3,435
2,709
2,309
3,322
3,484
2,959
OFF
OFF
2,146
OFF
2,352
2,924
3,617
2,705
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,327
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,361
5,183
5,129
5,340
3,756
OFF
4,134
OFF
OFF
OFF
OFF
4,383
4,716
4,503
3,833
4,223
3,668
2,391
4,682
OFF
OFF
5,085
OFF
5,326
4,756
3,345
4,504
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
6,272
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,421
5,562
5,525
4,900
4,078
OFF
4,289
OFF
OFF
OFF
OFF
3,426
5,153
4,614
4,289
3,705
4,891
2,643
5,120
OFF
OFF
6,582
OFF
5,607
5,181
2,922
5,064
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
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11
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14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14

13,1
12,5
11,8
11,1
11,0
10,7
10,9
12,2
14,2
13,8
13,6
13,8
13,6
13,1
12,8
11,7
10,9
10,7
10,8
12,5
13,1
13,7
14,5
15,8
15,6
14,4
13,4
12,8
12,6
12,2
12,0
11,5
11,4
11,3
11,5
11,7
11,7
11,8
11,7
10,8
10,3
10,1
10,1
10,3
10,1
14,4
14,7
15,4
15,8
15,8
16,1
16,1
15,7

OFF
OFF
OFF
OFF
OFF
OFF
10,306
12,813
6,824
11,234
8,884
12,748
11,864
9,884
13,605
10,941
12,926
14,923
11,312
14,102
8,884
10,444
10,444
OFF
OFF
10,384
12,748
10,535
13,650
14,327
15,005
12,701
13,491
10,081
14,021
10,081
12,701
12,641
14,021
15,862
13,920
12,972
12,112
12,520
14,506
8,684
11,764
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
3,291
2,961
2,540
2,240
1,792
2,784
2,100
2,976
2,807
2,798
2,837
3,451
3,049
3,702
2,062
2,031
1,967
OFF
OFF
2,198
2,808
3,044
3,054
3,225
3,401
2,678
3,496
2,822
3,136
2,482
2,664
2,791
3,122
3,500
3,983
3,504
3,188
3,358
3,273
2,565
2,620
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
10,651
15,968
9,082
14,002
7,642
15,722
14,222
10,442
16,084
13,568
16,151
18,954
14,522
17,407
7,642
13,062
13,062
OFF
OFF
13,572
15,820
13,106
16,952
17,800
18,648
15,988
16,928
10,488
17,948
10,488
15,870
16,388
17,948
19,014
17,348
16,114
13,034
15,548
18,251
10,740
15,120
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
3,086
2,594
3,263
2,147
2,076
3,378
2,886
3,630
3,100
2,930
2,872
3,563
3,004
3,929
2,251
2,375
2,339
OFF
OFF
2,609
3,403
3,431
3,566
3,670
3,775
2,801
2,905
2,867
3,353
2,663
2,787
2,865
3,339
3,508
4,074
3,394
3,127
3,305
3,178
2,760
3,008
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
3,132
4,328
2,686
5,015
4,958
4,579
5,649
3,321
4,847
3,910
4,556
4,324
3,710
3,809
4,309
5,142
5,308
OFF
OFF
4,725
4,540
3,461
4,469
4,442
4,412
4,743
3,859
3,572
4,470
4,062
4,768
4,529
4,491
4,533
3,495
3,702
3,799
3,728
4,432
3,386
4,490
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
3,451
6,156
2,783
6,523
3,681
4,655
4,928
2,877
5,188
4,631
5,623
5,320
4,835
4,430
3,395
5,501
5,583
OFF
OFF
5,201
4,649
3,819
4,754
4,850
4,940
5,708
5,827
3,659
5,353
3,939
5,695
5,719
5,375
5,420
4,258
4,748
4,168
4,705
5,743
3,892
5,027
OFF
OFF
OFF
OFF
OFF
OFF
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2008
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2008
2008
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
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15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15

15,7
15,5
15,2
15,2
15,4
7.3

8,2

9,2

10,1
11,0
11,0
10,3
10,3
9,0

7.9

8,9

8,4

7.8

10,1
10,5
10,7
10,8
11,2
11,4
11,4
11,7
11,5
11,7
12,2
12,4
12,7
14,4
14,7
15,4
15,8
15,8
16,1
16,1
15,7
15,7
15,5
15,2
15,2
15,4
13,8
16,0
17,8
18,9
19,5
19,4
19,0
19,1
16,2

OFF
OFF
OFF
OFF
OFF
21,890
19,859
17,603
15,826
12,701
14,021
11,660
14,280
18,054
20,311
19,969
18,568
20,536
15,522
11,209
14,393
12,792
10,941
15,005
9,081
13,491
13,491
15,005
8,629
13,118
11,133
7,858
11,268
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
6,858
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
6,734
5,372
4,036
3,731
2,706
3,165
3,034
3,200
4,127
5,079
4,959
4,429
5,207
4,289
3,222
3,206
3,729
2,842
3,436
3,223
2,885
2,891
3,422
3,062
2,860
2,715
2,144
2,287
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,906
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
27,432
24,887
22,059
20,211
15,988
17,948
12,468
17,968
22,624
25,453
24,870
23,341
25,735
19,474
11,902
18,060
15,934
13,568
18,648
12,008
16,928
16,928
18,648
11,443
16,817
14,024
7,703
14,143
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
9,223
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
5,653
4,717
3,946
3,730
2,827
3,379
3,028
3,133
4,039
4,609
4,860
4,062
4,663
3,361
3,108
2,786
3,830
2,974
3,808
3,713
2,572
2,576
3,796
3,600
3,168
2,728
2,378
2,130
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,418
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
3,251
3,697
4,361
4,241
4,693
4,430
3,843
4,463
4,374
3,999
4,027
4,192
3,944
3,619
3,479
4,489
3,431
3,850
4,367
2,818
4,676
4,666
4,384
2,818
4,587
4,100
3,665
4,926
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,359
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
4,940
5,277
5,590
5,418
5,656
5,312
4,117
5,735
5,602
5,523
5,117
5,746
5,520
5,794
3,830
6,483
4,160
4,562
4,897
3,234
6,583
6,571
4,912
3,179
5,308
5,140
3,239
6,639
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,698
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
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2008
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2008
2008
2008
2008
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2008
2008
2008
2008
2008
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

10
10
10
10
11
11
11
11
11
11
11
11
11
11
11
11
11
12
12
12
12
12
12
12
12
12
12
12
12
12
13
13
13
13
13
13
13
13
13
13
13
13
13
14
14
14
14
14
14
14
14
14
14

16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16

14,3
13,8
12,9
12,5
12,1
13,1
14,1
14,8
16,1
17,0
15,9
15,1
13,7
12,2
11,0
10,5
9,9

12,7
13,8
14,2
16,7
16,0
15,2
15,9
15,5
14,8
14,3
13,7
13,7
13,9
13,1
13,4
13,3
13,8
13,5
13,9
13,5
13,2
12,6
11,8
11,1
10,8
10,5
12,7
13,8
14,7
15,0
16,1
15,2
15,1
13,7
13,2
12,4

12,782
10,418
12,124
7,989
9,895
11,898
11,268
8,638
OFF
OFF
OFF
OFF
11,798
12,228
13,531
13,873
15,845
10,573
8,695
10,395
OFF
OFF
OFF
OFF
OFF
13,165
6,835
11,245
12,759
11,245
8,835
6,835
10,095
7,835
11,245
12,759
12,759
8,695
7,739
10,874
15,018
11,406
15,164
9,608
10,455
12,759
11,775
OFF
OFF
OFF
10,395
7,835
12,600

2,650
2,145
2,139
2,802
2,948
2,294
2,162
1,964
OFF
OFF
OFF
OFF
2,426
2,683
2,872
3,001
3,625
3,624
2,334
2,153
OFF
OFF
OFF
OFF
OFF
2,414
2,468
2,189
2,727
2,177
2,212
2,756
2,767
1,796
2,201
2,714
2,739
2,148
2,777
2,680
3,402
3,049
3,459
2,021
2,184
2,645
1,969
OFF
OFF
OFF
2,412
1,832
2,567

15,863
13,713
14,646
10,641
10,255
14,363
14,143
11,293
OFF
OFF
OFF
OFF
15,163
15,982
16,979
17,457
19,856
11,404
10,754
13,684
OFF
OFF
OFF
OFF
OFF
15,634
9,194
14,114
15,834
14,114
8,674
9,194
12,554
7,674
14,114
15,834
15,834
10,754
10,327
14,005
18,665
14,151
19,381
8,648
13,174
15,834
15,134
OFF
OFF
OFF
13,684
7,674
15,813

3,241
2,514
2,850
3,391
2,888
2,974
2,061
2,349
OFF
OFF
OFF
OFF
2,851
2,886
2,545
2,978
3,515
3,946
2,584
2,539
OFF
OFF
OFF
OFF
OFF
2,854
3,184
2,083
3,308
2,070
2,592
3,363
3,255
2,187
2,096
3,295
3,321
2,492
3,394
2,799
3,762
2,994
3,531
2,204
2,422
3,266
2,875
OFF
OFF
OFF
2,696
2,226
2,334

4,824
4,856
5,668
2,851
3,357
5,187
5,212
4,398
OFF
OFF
OFF
OFF
4,863
4,558
4,711
4,623
4,370
2,917
3,725
4,829
OFF
OFF
OFF
OFF
OFF
5,453
2,770
5,137
4,679
5,166
3,994
2,480
3,649
4,363
5,109
4,700
4,659
4,048
2,786
4,057
4,414
3,741
4,383
4,753
4,787
4,824
5,979
OFF
OFF
OFF
4,310
4,277
4,908

4,894
5,454
5,139
3,138
3,551
4,829
6,863
4,808
OFF
OFF
OFF
OFF
5,319
5,638
6,672
5,862
5,649
2,890
4,162
5,389
OFF
OFF
OFF
OFF
OFF
5,479
2,888
6,776
4,787
6,817
3,346
2,734
3,857
3,509
6,734
4,805
4,768
4,315
3,042
5,036
4,961
4,726
5,489
3,924
5,439
4,848
5,264
OFF
OFF
OFF
5,076
3,448
6,775



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

14
14
14
15
15
15
15
15
15
15
15
15
15
15
15
15
16
16
16
16
16
16
16
16
16
16
16
16
16
17
17
17
17
17
17
17
17
17
17
17
17
17
18
18
18
18
18
18
18
18
18
18
18

17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17

11,7
11,6
11,2
13,1
13,7
14,4
15,3
16,6
16,4
15,2
14,1
13,5
13,3
12,9
12,6
12,1
13,5
13,6
14,7
14,7
15,3
16,0
16,1
14,9
14,4
12,9
12,1
11,8
11,1
11,5
12,9
14,9
14,6
14,3
14,5
14,3
13,8
13,5
12,3
11,5
11,2
11,4
12,0
11,9
12,1
12,3
12,3
12,4
12,3
11,4
10,8
10,6
10,6

9,081
12,654
10,094

9,455

6,835
10,455

OFF
OFF
OFF
OFF
12,759

6,835

8,695

9,061

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
14,964

8,875
10,410
10,410
10,350
11,730

8,650

9,850

8,650
13,305

9,040
12,660
12,600

9,040
12,422
10,994
12,890
14,404
14,177

8,480
11,022
10,616
15,994
10,070

3,201
2,829
2,470
2,979
2,513
1,913
OFF
OFF
OFF
OFF
2,699
2,525
2,142
1,862
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,949
2,495
1,868
1,895
2,191
2,410
2,120
2,918
2,177
2,909
3,208
2,684
2,891
3,749
3,698
2,322
2,672
3,210
3,152
2,996
2,820
2,780
3,736
3,523

12,008
16,515
10,505
13,174
9,194
13,174
OFF
OFF
OFF
OFF
15,834
9,194
10,754
8,957
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
18,598
10,980
13,118
13,118
13,628
15,078
10,698
10,498
10,698
17,052
11,958
15,938
16,448
11,958
15,470
10,385
16,176
17,896
17,612
11,256
13,670
11,159
19,888
13,248

3,692
2,984
2,641
2,173
3,213
2,266
OFF
OFF
OFF
OFF
3,286
3,225
2,486
2,374
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,038
2,680
2,250
2,260
2,593
2,873
2,489
3,566
2,530
3,194
3,696
2,803
3,056
3,967
3,838
2,407
2,426
3,651
3,616
3,556
2,951
2,785
4,001
3,906

2,837
4,473
4,086
3,174
2,720
5,465
OFF
OFF
OFF
OFF
4,727
2,707
4,059
4,865
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,790
3,658
5,573
5,493
4,724
4,867
4,080
3,375
3,973
4,573
2,818
4,717
4,359
2,411
3,359
4,735
4,824
4,488
4,498
2,830
3,909
3,818
4,281
2,859

3,253
5,634
3,978
6,062
2,862
5,813
OFF
OFF
OFF
OFF
4,819
2,851
4,326
3,773
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,606
4,097
5,829
5,804
5,255
5,249
4,299
2,944
4,228
5,339
3,235
5,686
5,383
3,014
4,030
4,315
6,668
4,902
4,871
3,166
4,633
4,007
4,971
3,392
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

18
18
19
19
19
19
19
19
19
19
19
19
19
19
19
20
20
20
20
20
20
20
20
20
20
20
20
20
21
21
21
21
21
21
21
21
21
21
21
21
21
22
22
22
22
22
22
22
22
22
22
22
22

18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18

10,8
10,7
12,3
13,4
13,9
15,4
16,7
15,5
15,6
14,9
14,1
13,6
13,6
12,7
12,8
10,6
11,0
11,2
11,4
11,8
12,0
12,0
12,3
12,1
12,3
12,8
13,0
13,4
15,2
15,5
16,2
16,6
16,6
16,9
16,9
16,5
16,5
16,3
16,0
16,0
16,2
18,6
19,0
19,2
19,5
19,9
20,2
20,2
20,0
20,1
20,2
20,0
18,1

13,236
15,767
12,040
10,451
6,891
OFF
OFF
OFF
OFF
9,929
6,869
9,489
8,729
12,600
9,182
13,601
15,059
14,075
10,135
12,395
12,695
10,995
10,315
13,948
9,455
8,322
8,729
8,729
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

2,946
3,721
3,214
2,484
2,548
OFF
OFF
OFF
OFF
2,824
2,533
2,543
2,171
2,290
2,404
3,846
3,753
3,142
2,503
3,415
2,848
2,776
2,601
2,630
2,285
2,087
2,208
2,183
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

16,659
19,603
15,746
13,755
9,265
OFF
OFF
OFF
OFF
10,597
9,237
13,217
10,797
15,243
11,365
17,702
18,716
18,016
10,556
15,436
16,566
13,636
12,784
16,932
9,704
8,285
10,797
10,797
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

2,889
3,950
3,203
2,776
3,257
OFF
OFF
OFF
OFF
3,525
3,247
1,933
2,524
2,966
2,643
3,589
3,983
3,355
2,684
3,692
3,013
2,908
2,803
3,216
2,536
2,376
2,562
2,537
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

4,492
4,238
3,746
4,207
2,704
OFF
OFF
OFF
OFF
3,515
2,711
3,731
4,020
5,502
3,820
3,636
4,012
4,479
4,048
3,629
4,458
3,960
3,966
5,302
4,138
3,987
3,954
3,998
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

5,766
4,963
4,915
4,955
2,845
OFF
OFF
OFF
OFF
3,006
2,844
6,836
4,278
5,139
4,300
4,933
4,699
5,369
3,933
4,181
5,498
4,688
4,561
5,265
3,826
3,487
4,214
4,256
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

22
23
23
23
23
23
23
23
23
23
23
23
23
23
24
24
24
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25
25
25
25
26
26
26
26
26
26
26
26
26
26
26
26
26

19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

8,4
7,4
8,2
8,9
9,4
9,2
9,5
8,8
8,8
8,1
7,4
7,7
7,7
7,9
7,7
8,6
9,7
10,7
11,6
11,6
10,8
10,8
9,5
8,4
9,3
8,8
8,3
14,6
16,8
18,7
19,9
20,5
20,4
20,0
20,1
17,1
15,0
14,6
13,6
13,2
20,0
20,9
20,8
20,5
21,3
20,6
20,7
20,1
19,0
18,6
14,0
12,0
10,8

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
22,556
18,151
18,426
9,828
11,008
10,148
14,542
14,012
16,110
19,455
14,784
17,198
18,832
11,820
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
11,290
11,290
7,880
10,500
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
7,880
10,148
15,526

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
6,909
4,806
4,100
3,499
2,797
2,481
3,397
3,160
3,846
4,635
3,801
5,093
4,644
2,832
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
1,772
2,156
1,847
2,037
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
1,823
2,452
3,697

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
28,112
23,294
22,228
12,946
13,653
10,573
18,601
17,581
20,846
24,403
18,995
19,706
24,147
15,191
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
14,171
14,171
7,731
13,231
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
7,731
10,573
19,301

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,940
4,227
3,991
3,845
2,927
2,660
3,432
2,665
3,741
3,828
3,662
5,049
4,186
3,122
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,155
2,092
2,248
2,378
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,222
2,632
3,889

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,265
3,777
4,495
2,809
3,935
4,090
4,281
4,435
4,189
4,197
3,889
3,377
4,055
4,173
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
6,373
5,237
4,266
5,153
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,322
4,138
4,199

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,732
5,511
5,570
3,367
4,664
3,974
5,420
6,598
5,572
6,375
5,187
3,903
5,768
4,865
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
6,575
6,773
3,440
5,564
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,479
4,017
4,963



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
12

27
27
27
27
27
27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
28
28
28
28
28
28
29
29
29
29
29
29
29
29
29
29
29
29
29
30
30
30
30
30
30
30
30
30
30
30
30
30
1

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11

12
13
14
15
16
17
18
19
7

9,5
9,7
9,4
9,9
9,5
9,1
8,8
8,5
8,0
7.9
7,8
7,9
7,7
8,0
8,6
9,6
9,9
10,6
9,3
9,6
9,1
7.8
7,0
6,8
7,0
6,4
10,7
11,6
12,4
12,7
12,3
11,5
12,0
11,6
11,7
12,3
12,0
11,4
10,7
12,7
13,8
14,8
15,6
16,9
17,9
16,7
15,9
14,4
12,8
11,6
11,1
10,5
13,8

14,410
15,356
14,637
17,973
13,550
14,457
16,198
19,758
20,412
19,739
17,406
17,959
16,632
20,579
16,371
14,103
14,903
11,915
19,334
18,653
17,077
20,026
19,220
23,614
21,840
25,505
13,388
12,768
8,241
12,020
12,088
12,708
12,768
12,208
12,641
11,528
12,208
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
11,886

4,551
4,719
3,819
4,012
3,458
3,639
3,939
4,745
5,032
5,033
4,861
4,985
5,595
6,038
4,724
3,635
4,217
3,088
4,220
4,086
3,773
5,027
5,373
6,308
5,639
6,842
3,780
2,903
2,899
2,488
2,411
2,844
2,587
3,525
2,877
3,320
3,496

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF
2,479

17,916
19,148
18,200
21,659
14,836
15,973
16,906
25,138
25,579
25,284
19,668
22,974
21,472
25,579
20,984
18,142
18,579
14,790
23,365
22,512
21,473
25,168
21,942
29,970
27,442
31,807
17,436
16,073
10,956
15,063
15,220
16,583
16,073
13,453
16,498
12,600
13,453
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
14,348

4,015
4,508
3,682
3,900
3,370
3,554
3,527
4,500
4,551
4,377
4,241
4,386
5,330
5,007
4,197
3,486
4,194
3,106
4,128
3,991
3,621
4,345
4,765
5,536
4,870
6,324
3,480
2,879
3,473
2,776
2,594
3,001
2,699
3,944
3,044
3,811
3,916

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF
3,068

3,166
3,254
3,832
4,480
3,918
3,973
4,112
4,164
4,057
3,922
3,581
3,602
2,973
3,408
3,466
3,880
3,534
3,859
4,581
4,566
4,526
3,984
3,577
3,744
3,943
3,728
3,542
4,398
2,843
4,832
5,013
4,468
4,936
3,464
4,394
3,472
3,492
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,795

4,462
4,248
4,943
5,553
4,403
4,494
4,793
5,586
5,620
5,777
4,638
5,237
4,028
5,109
5,000
5,204
4,430
4,762
5,660
5,641
5,931
5,792
4,604
5,413
5,635
5,030
5,010
5,582
3,155
5,427
5,868
5,526
5,955
3,411
5,420
3,307
3,435

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF
4,677



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
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10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

15,2
16,5
17,4
17,8
18,3
16,2
15,4
14,7
13,7
14,1
13,3
12,6
15,0
16,5
17,6
18,4
18,4
18,1
18,5
17,4
15,5
14,8
14,4
13,6
13,6
16,4
18,5
18,9
20,6
20,1
20,9
20,7
18,4
17,8
15,4
16,8
18,5
17,3
19,7
20,2
20,0
20,0
20,9
21,7
21,6
19,9
17,3
16,1
17,4
15,4
17,8
19,4
19,5

OFF
OFF
OFF
OFF
OFF
OFF
OFF
8,706
8,706
10,406
7,846
9,611
12,770
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
9,466
11,886
8,626
13,176
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,052
2,134
2,178
1,842
2,398
2,643
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,414
1,992
2,077
2,527
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,768
10,768
13,698
7,688
11,902
15,848
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
13,188
14,348
11,278
15,648
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,438
2,479
2,562
2,238
2,661
3,617
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
1,844
2,790
2,419
2,924
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,243
4,080
4,779
4,260
4,008
4,832
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,921
5,966
4,154
5,214
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,417
4,343
5,347
3,435
4,473
4,381
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
7,152
5,142
4,662
5,352
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
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10
11
12
13
14
15
16
17
18
19

10
11
12
13
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10

18,6
20,0
19,4
18,7
19,4
18,6
16,1
16,8
16,5
15,7
15,0
14,4
16,4
18,1
18,5
19,2
21,0
19,5
18,3
16,3
15,0
15,4
14,3
15,6
17,0
17,5
17,6
16,0
15,6
15,0
15,1
14,3
13,7
13,4
13,3
13,3
10,2
10,7
10,8
11,0
12,1
11,4
11,5
11,1
10,1
10,1
9,4

8,3

8,5

5,0

6,0

6,4

7,6

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
6,824
8,824
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,384
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
16,810
10,758
9,532
9,081
10,855
12,141
10,941
10,941
17,036
11,112
13,691
16,954
19,132
26,181
23,984
19,462
21,163

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,135
2,198
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
1,811
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,748
3,135
3,507
3,259
2,338
3,594
2,828
2,857
4,113
3,899
3,527
4,620
4,563
8,930
7,190
6,684
5,349

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
9,180
8,660
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
13,670
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
20,911
11,337
12,574
12,008
11,206
13,368
13,568
13,568
21,194
14,554
15,013
21,714
23,998
33,467
30,129
25,017
26,544

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,332
2,620
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,685
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,547
3,018
3,823
3,750
2,721
4,025
2,963
2,991
4,241
4,146
3,444
4,225
3,799
6,965
5,984
6,295
4,338

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,196
4,015
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,733
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
3,541
3,431
2,718
2,786
4,643
3,378
3,868
3,829
4,142
2,850
3,882
3,669
4,193
2,932
3,336
2,912
3,957

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,755
3,306
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,092
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,599
3,756
3,289
3,202
4,118
3,321
4,580
4,536
4,997
3,510
4,359
5,140
6,316
4,805
5,035
3,974
6,119



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
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11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11

6,5
8,5
8,9
7,7
6,7
6,6
6,7
6,3
5,6
8,3
9,2
10,3
10,4
10,8
11,0
11,1
10,5
7,6
6,1
5,9
5,7
5,2
9,0
10,3
11,1
12,1
12,6
12,4
12,9
12,1
10,4
9,7
7,2
6,4
5,8
9,5
10,8
12,0
12,3
12,3
13,1
14,2
12,7
10,5
10,3
10,5
11,5
11,0
10,9
11,7
12,6
12,8
13,2

22,496
20,646
17,380
20,088
23,725
20,870
23,195
26,017
26,207
21,504
16,403
15,600
13,695
13,002
12,641
10,081
16,133
22,677
23,759
22,370
26,058
25,769
14,648
15,115
12,741
11,515
8,763
11,776
8,084
10,755
12,339
13,924
18,722
23,093
25,831
16,136
11,434
11,181
10,502
13,482
8,718
8,718
10,157
10,253
16,629
13,813
10,121
10,981
14,287
10,954
11,383
12,250
9,918

6,821
5,101
4,262
5,326
6,388
6,105
6,151
6,769
7,247
6,030
4,962
3,666
3,910
3,183
2,935
2,541
3,823
5,879
6,410
6,702
7,212
7,237
4,526
3,767
2,699
3,097
2,121
2,622
1,997
2,725
3,278
3,728
5,263
6,352
7,185
4,420
3,426
2,389
2,214
2,522
2,210
2,137
2,796
3,602
3,959
3,278
2,504
2,856
3,906
2,751
2,287
2,720
2,962

28,095
25,718
22,437
25,831
30,109
26,012
29,089
31,740
33,220
26,084
20,459
19,928
17,065
17,064
16,498
10,488
20,062
28,264
29,846
28,501
33,033
33,031
16,212
18,965
16,039
15,755
8,837
15,414
7,986
13,335
15,321
17,307
21,318
29,597
32,749
20,294
14,186
10,619
9,768
16,348
10,783
10,783
14,054
13,477
20,685
17,967
10,539
13,619
18,283
13,585
14,337
15,730
10,583

6,237
5,024
4,064
4,749
5,693
5,393
4,926
6,056
6,390
5,174
4,770
3,695
4,030
3,175
3,103
2,724
4,064
5,553
5,598
5,792
6,325
6,111
4,024
3,090
2,820
2,292
2,442
2,883
2,345
2,883
3,251
3,572
4,694
5,638
6,270
3,874
3,221
2,451
2,346
3,156
2,565
2,501
2,090
3,959
4,143
3,311
2,687
2,989
3,733
2,872
2,547
3,043
3,614

3,298
4,048
4,078
3,771
3,714
3,419
3,771
3,844
3,616
3,566
3,306
4,255
3,502
4,113
4,306
3,967
4,220
3,858
3,706
3,338
3,613
3,561
3,236
4,012
4,721
3,718
4,131
4,490
4,048
3,946
3,764
3,735
3,557
3,636
3,595
3,651
3,338
4,680
4,744
5,346
3,945
4,079
3,632
2,847
4,201
4,214
4,042
3,845
3,658
3,982
4,976
4,504
3,348

4,504
5,119
5,521
5,439
5,289
4,823
5,906
5,241
5,199
5,042
4,289
5,393
4,235
5,374
5,317
3,850
4,937
5,089
5,331
4,921
5,222
5,405
4,029
6,137
5,688
6,873
3,619
5,347
3,405
4,626
4,713
4,845
4,542
5,249
5,223
5,238
4,404
4,332
4,164
5,181
4,203
4,311
6,725
3,404
4,993
5,426
3,923
4,557
4,898
4,729
5,630
5,170
2,928



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

13
13
13
13
13
13
13
13
14
14
14
14
14
14
14
14
14
14
14
14
14
15
15
15
15
15
15
15
15
15
15
15
15
15
16
16
16
16
16
16
16
16
16
16
16
16
16
17
17
17
17
17
17

12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12

13,8
13,7
13,4
11,7
10,3
10,2
9,9

9.8

10,3
14,4
15,5
15,5
16,2
15,8
15,7
14,1
12,6
11,4
11,2
11,3
10,4
11,7
12,4
14,2
12,9
12,8
12,6
12,2
11,8
10,9
10,6
10,4
10,1
9,8

10,7
11,9
13,1
12,2
13,2
13,1
12,2
12,1
10,8
10,0
9,5

9,5

9.3

10,3
11,3
11,7
12,4
13,2
12,8

8,858
10,478
10,478
10,148
10,705
10,932

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
12,741
10,050

7,835

8,841
11,697

9,799
10,502
10,954
13,730
10,998
14,069
14,687
17,729
13,392
10,954

7,835

9,642

8,895

8,615
12,262

9,868
10,546
13,213
15,543
14,543
16,194
12,535
14,034
12,181

9,190
11,875
13,211

1,772
2,023
2,041
2,442
3,659
3,731
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,947
2,722
1,734
2,163
2,396
1,955
2,580
2,712
2,964
2,795
3,072
3,512
4,264
3,549
3,021
1,838
2,295
1,753
2,091
2,461
2,354
2,733
3,515
4,494
3,340
4,449
3,976
3,377
3,478
2,180
2,061
2,965

8,703
13,203
13,203
10,573
14,045
14,328

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
16,039
12,453

7,674
11,547
14,681

8,887
13,019
13,585
17,228
11,638
17,704
19,063
22,062
16,855
13,585

7,674

9,939

7,754
11,264
15,439
10,222
11,071
16,416
17,632
14,832
20,198
15,567
17,965
13,419

9,373
14,334
16,401

2,349
2,365
2,384
2,615
3,943
3,987
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
2,932
2,814
2,130
2,440
2,170
2,137
2,743
2,827
2,543
2,867
3,022
3,422
4,315
3,203
3,009
2,232
2,514
2,026
2,432
2,619
2,549
2,727
3,362
4,644
3,122
4,450
3,567
3,444
3,890
2,444
2,835
3,433

4,999
5,179
5,133
4,155
2,926
2,930
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
4,323
3,693
4,519
4,088
4,882
5,011
4,071
4,039
4,632
3,934
4,579
4,182
4,158
3,773
3,626
4,263
4,201
5,074
4,120
4,982
4,192
3,859
3,759
3,459
4,355
3,640
3,153
4,156
3,502
4,216
5,761
4,456

3,705
5,682
5,638
4,043
3,562
3,594
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
5,471
4,425
3,603
4,732
6,764
4,158
4,747
4,805
6,776
4,058
5,858
5,570
5,113
5,262
4,515
3,438
3,953
3,828
4,632
5,895
4,010
4,059
4,882
3,797
4,750
4,539
4,365
5,217
3,450
3,834
5,056
4,777



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

17
17
17
17
17
17
17
18
18
18
18
18
18
18
18
18
18
18
18
19
19
19
19
19
19
19
19
19
19
19
19
20
20
20
20
20
20
20
20
20
20
20
20
20
21
21
21
21
21
21
21
21
21

13
14
15
16
17
18
19

11
12
13
14
15
16
17
18
19

11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15

13,0
12,8
11,7
10,3
9,8
9,7
9,5
12,9
13,4
14,8
13,1
13,4
14,5
14,0
13,2
13,5
13,5
13,7
13,0
10,4
13,1
13,1
16,2
15,5
15,8
14,4
12,9
12,8
12,2
12,5
12,7
11,0
11,4
11,7
11,3
11,3
11,1
10,9
11,1
10,1
9,6
9,6
9,4
9,1
7,4
7,3
7,4
7,7
7,7
7,9
8,0
8,0
8,0

7,835
7,287
11,154
11,675
11,740
12,965
17,455
13,345
9,850
9,850
13,120
8,850
11,200
10,410
8,790
7,790
10,410
9,850
10,410
15,330
10,050
9,410
OFF
OFF
OFF
8,650
10,275
10,800
11,650
11,475
9,325
10,040
14,080
14,134
13,572
15,086
12,222
15,313
11,222
13,065
15,600
14,200
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

1,844
2,751
2,890
2,979
4,050
3,357
3,648
3,119
3,120
2,786
2,542
1,741
2,125
1,950
1,753
1,814
1,980
2,877
2,010
4,198
3,005
2,526
OFF
OFF
OFF
2,063
2,882
2,427
3,370
2,510
2,369
3,067
2,973
2,664
2,850
3,388
3,553
3,533
2,398
3,441
4,315
3,690
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

7,674
9,761
10,585
12,487
15,341
14,103
21,327
15,860
10,498
10,498
15,578
7,698
14,058
13,118
8,618
7,618
13,118
10,498
13,118
19,589
12,498
13,118
OFF
OFF
OFF
10,698
12,780
14,192
12,754
15,038
11,544
10,438
17,098
17,165
17,030
18,750
13,470
19,034
10,670
16,230
19,453
17,653
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

2,238
3,338
2,666
2,962
4,220
3,239
3,932
3,253
3,666
3,471
2,937
2,013
2,048
2,279
2,321
2,206
2,311
3,515
2,343
3,908
3,401
1,908
OFF
OFF
OFF
2,428
3,315
2,690
3,836
2,781
2,614
2,963
3,389
3,215
2,524
3,748
3,970
3,806
2,448
3,318
4,313
3,543
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

4,249
2,648
3,860
3,920
2,899
3,863
4,785
4,279
3,157
3,536
5,162
5,084
5,269
5,340
5,015
4,295
5,258
3,424
5,179
3,652
3,344
3,726
OFF
OFF
OFF
4,192
3,565
4,449
3,457
4,572
3,936
3,273
4,735
5,306
4,761
4,453
3,440
4,334
4,679
3,797
3,615
3,848
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF

3,429
2,924
3,970
4,216
3,636
4,355
5,424
4,875
2,863
3,025
5,305
3,825
6,864
5,756
3,713
3,453
5,676
2,986
5,599
5,012
3,675
6,875
OFF
OFF
OFF
4,406
3,855
5,275
3,325
5,407
4,417
3,523
5,045
5,339
6,748
5,002
3,393
5,002
4,358
4,892
4,511
4,982
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

21
21
21
21
22
22
22
22
22
22
22
22
22
22
22
22
22
23
23
23
23
23
23
23
23
23
23
23
23
23
24
24
24
24
24
24
24
24
24
24
24
24
24
25
25
25
25
25
25
25
25
25
25

16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16

8,4
8,6
8,7
8,7
8,3
8,4
8,2
8,3
7,9
7,9
7,9
7,7
7,3
7,2
7,2
6,9
6,8
7,2
7,4
7,6
8,3
8,6
8,7
7,9
7,5
7,0
6,9
6,8
6,8
6,8
4,0
3,0
4.1
4,1
4,8
5,0
5,2
5,3
4,5
2,6
3,1
3,3
3,2
4,2
5,1
6,1
55
3,2
3,3
5,9
5,1
3,1
2,5

OFF
OFF
OFF
OFF
18,512
15,025
19,939
17,112
19,418
18,018
17,158
20,231
22,458
21,364
22,684
20,284
23,061
22,154
20,851
16,838
16,252
17,832
19,286
19,778
23,395
23,138
19,424
24,575
18,651
22,211
27,926
30,455
26,102
25,242
28,012
24,589
OFF
25,669
26,839
31,924
28,014
29,304
29,272
27,626
25,789
25,201
22,622
27,492
27,554
27,045
24,389
29,525
32,465

OFF

OFF

OFF

OFF
6,191
5,383
4,875
4,668
5,713
5,088
4,772
5,089
5,801
5,421
5,879
5,883
6,110
6,779
6,039
5,657
4,352
5,006
4,670
4,938
5,726
6,037
5,567
6,648
6,434
6,110
9,459
9,361
7,796
7,480
7,887
7,348
OFF
6,984
8,224
8,981
8,574
8,282
8,274
9,343
8,639
6,861
6,677
8,226
8,235
7,145
7,276
8,368
9,098

OFF
OFF
OFF
OFF
23,102
19,458
24,986
21,302
24,238
22,438
19,358
25,426
28,522
26,846
28,806
25,277
28,921
27,592
26,598
21,544
18,051
22,085
24,383
24,678
28,266
29,176
21,998
30,440
23,800
28,290
35,482
37,895
32,318
29,238
35,242
30,435
OFF
32,009
33,293
39,727
32,903
37,008
36,967
35,109
31,987
31,744
25,978
34,657
34,735
32,809
30,187
37,301
40,219

OFF

OFF

OFF

OFF
5,421
5,125
4,482
4,272
5,270
4,501
4,234
4,464
5,277
4,789
5,341
5,136
4,816
5,084
5,176
5,449
4,006
4,870
4,442
4,339
5,197
5,470
4,870
6,041
5,946
5,298
7,547
7,811
6,807
6,540
6,696
6,204
OFF
5,931
7,310
7,922
7,588
7,136
7,128
7,401
7,252
6,141
5,751
7,138
7,145
6,287
6,167
7,217
8,015

OFF

OFF

OFF

OFF
2,990
2,791
4,090
3,666
3,399
3,541
3,596
3,975
3,871
3,941
3,858
3,448
3,774
3,268
3,452
2,976
3,735
3,562
4,130
4,005
4,086
3,833
3,489
3,697
2,899
3,635
2,952
3,253
3,348
3,375
3,652
3,346
OFF
3,676
3,264
3,655
3,267
3,538
3,538
2,957
2,985
3,673
3,388
3,342
3,346
3,785
3,352
3,528
3,568

OFF

OFF

OFF

OFF
4,261
3,796
5,574
4,986
4,599
4,985
4,572
5,696
5,405
5,606
5,393
4,921
6,005
5,427
5,138
3,954
4,506
4,535
5,489
5,688
5,438
5,334
4,517
5,039
4,003
5,339
4,701
4,852
4,748
4,470
5,263
4,906
OFF
5,397
4,554
5,015
4,336
5,186
5,186
4,744
4,411
5,169
4,517
4,855
4,861
5,219
4,895
5,169
5,018



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

25
25
25
26
26
26
26
26
26
26
26
26
26
26
26
26
27
27
27
27
27
27
27
27
27
27
27
27
27
28
28
28
28
28
28
28
28
28
28
29
29
29
29
29
29
29
29
29
29
29
29
29
30

17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16

10
11
12
13
14
15
16
17
18
19

2,6
2,4
2,0
3,6
5,0
5,8
5,6
6,0
53
4,3
3,6
2,9
3,2
3,0
2,7
2,7
3,0
3,2
3,6
3,7
3,9
3,8
3,7
3,4
3,2
3,0
3,0
3,0
3,1
4,0
4,3
4,6
6,0
5,9
5,0
5,1
4,8
4,6
4,2
2,5
3,0
3,5
3,4
3,6
3,0
3,3
3,4
3,1
3,0
3,0
3,0
2,4
3,1

30,164
32,646
34,111
28,640
23,756
25,352
25,805
25,428
27,016
25,273
31,410
30,853
32,042
29,680
29,464
29,164
29,687
28,972
29,540
28,038
28,217
29,219
26,258
27,178
27,572
29,147
30,482
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
32,165
30,648
28,759
29,858
28,340
30,234
32,104
31,728
27,647
30,155
30,666
30,486
32,815
32,197

9,062
9,214
9,731
9,688
7,778
6,940
6,994
6,955
7,442
7,506
8,455
8,755
8,677
8,269
9,142
9,062
10,212
9,754
8,179
7,933
7,814
8,195
7,885
8,116
8,290
8,432
7,549
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
10,908
9,353
8,139
8,282
8,685
8,267
8,677
8,559
8,274
8,687
8,598
8,411
9,353
10,414

38,465
39,456
42,449
36,181
27,389
31,571
32,135
32,026
34,002
31,896
38,241
38,395
39,027
36,487
39,312
39,447
36,346
35,947
36,761
35,432
35,180
36,362
33,122
34,266
34,147
36,235
36,155
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
39,164
34,466
36,556
37,193
35,198
34,135
39,142
38,673
34,888
33,465
33,322
32,165
38,456
39,258

7,922
8,061
8,720
7,683
6,255
5,493
5,603
6,217
6,483
6,460
7,478
6,823
7,643
7,439
7,802
8,518
8,182
8,342
7,192
6,833
6,761
7,125
6,842
7,056
7,204
7,439
7,609

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF
8,836
7,801
7,043
7,265
7,800
7,282
7,641
7,551
7,169
6,872
7,282
7,597
8,185
8,413

3,328
3,543
3,505
2,956
3,054
3,653
3,689
3,656
3,630
3,367
3,715
3,524
3,693
3,589
3,223
3,218
2,907
2,970
3,612
3,534
3,611
3,566
3,330
3,349
3,326
3,457
4,038

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF
2,949
3,277
3,533
3,605
3,263
3,657
3,700
3,707
3,342
3,471
3,567
3,625
3,508
3,092

4,855
4,895
4,868
4,709
4,379
5,747
5,736
5,151
5,245
4,937
5,114
5,627
5,107
4,905
5,039
4,631
4,442
4,309
5,111
5,186
5,203
5,103
4,841
4,857
4,740
4,871
4,751

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF
4,432
4,418
5,190
5,119
4,513
4,688
5,123
5,122
4,866
4,870
4,576
4,234
4,698
4,667



2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

30
30
30
30
30
30
30
30
30
30
30
30
31
31
31
31
31
31
31
31
31
31
31
31
31

9
10
11
12
13
14
15
16
17
18
19

10
11
12
13
14
15
16
17
18
19

2,7
3,9
3,9
3,2
2,8
3,6
3,1
2,6
2,5
2,5
2,7
3,0
1,8
3,0
2,1
2,1
2,7
3,6
3,0
3,2
2,4
3,0
2,8
2,6
2,9

30,416
29,537
29,007
30,172
30,165
26,940
29,127
31,646
30,465
31,416
30,040
30,689
34,456
30,657
31,164
31,488
28,465
26,080
30,155
29,332
32,165
30,545
30,979
29,464
30,494

9,853
8,265
8,028
8,392
8,423
8,060
8,961
8,272
8,336
9,090
9,063
8,351
12,218
8,818
9,476
9,845
9,087
7,744
8,422
8,132
8,265
8,502
8,272
8,234
8,747

39,351
37,176
36,156
37,584
38,893
33,398
36,178
37,465
38,465
37,165
39,485
34,134
42,839
36,164
42,049
42,155
39,351
30,318
34,465
36,604
37,156
32,466
37,165
39,806
38,433

8,182
7,304
6,537
7,347
7,671
7,030
8,005
8,063
8,033
8,133
8,359
7,429
9,736
7,801
8,575
9,093
8,520
6,764
7,429
7,033
8,329
8,016
8,370
7,913
8,063

3,087
3,574
3,613
3,595
3,581
3,342
3,250
3,826
3,655
3,456
3,315
3,675
2,820
3,477
3,289
3,198
3,132
3,368
3,580
3,607
3,892
3,592
3,745
3,578
3,486

4,810
5,090
5,631
5115
5,070
4,751
4,519
4,647
4,788
4,569
4,724
4,595
4,400
4,636
4,904
4,636
4,619
4,483
4,639
5,205
4,461
4,050
4,440
5,031
4,767
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Model PUHY -P300Y HM-A(-BS) PUHY-P350YHM-A{-BS)

Power source 3-phase 4-wire 380-400-415V 50/60Hz 3-phase 4-wire 350-400-415V 50/60Hz
Cooling capacity *1 kW 3358 40.0
{Nominal) *1 |keal b 28,800 34,400
*1[Btu/h 114,300 136,500
*2 [keal [ h 30,000 35,000
Fower input KW a.07 11.20
Current input A 15.3-14.5-14.0 18.9-17.9-17.3
COP (KW / kW) 369 3.57
Temp. range of Indoor W.B. 15 to 24degC (59 to 75degF) 15 1o 24degC (59 to 75degF)
cooling Outdoor DB - 5to 43degC (23 to 109degF) - 510 43degC (23 to 109degF)
Healing capacity *3 kW 37he 45.0
(Nominal) *3 |keal I h 32,300 38,700
*3 (Btu/h 128,000 153,500
Fower input KW 9.39 12.08
Current input A 15.8-15.0-14.5 20.4-19.3-18.6
COP (KW / kW) 399 372
Temp. range of Indoor temp. |D.B. 15 to 27degC (59 to 81degF) 15 to 27degC (59 to &1degF)
heating Ouldoor temp |W B. -20 to 15.5degC (-4 to 60degF) -20 to 15.5degC (-4 1o 60degF)
Indoor unit Total capacity 50 -130% of cutdoor unit capacity 50 - 130% of outdoor unit capacity
connectable Maodel / Quantity P15 - P250/1-26 P15 - P250/1 - 30
MNoise level (measured in anechoic room) dB <A> 59 60
Diameter of |L\uuid mim {in.) 9,52 (3/8") Brazed (12.7 (1/2") Brazed total length==40m}) 12.7 (1/27) Brazed
refrigerant pipe |Cd: mm {in.} 22.2(7/8") Brazed 28.58(1-1/8") Brazed
External finish Pre-coated gd\\’a_ni;ed steel :shegls Pre-coated ’,.]al\':!mized stesl she_etb
(+powder coating for -BS type) (+powder coating for -BS type)
<MUNSELL 5Y 81 or similar> <MUNSELL 5Y 8/1 or similar>
External dimension H x W x D mm 1,710(without legs 1,650)x920x760 1,710({withoutlegs 1,650)x1220x760
in. 67-3/8"(without legs 65" )X36-1/4"x29-15/16" 67-3/8"(without legs 65" )x48-1/16"29-15/16"
Net weight kg (Ib) 215 (474) 245 (541)
Heat exchanger Salt-resistant cross fin & copper tube Salt-resistant cross fin & copper tube
Compressor Type Inverter scroll hermetic comprassor Inverter scroll hermetic compressor
Maker MITSUBISHI ELECTRIC CORPORATION MITSUBISHI ELECTRIC CORPORATION
Starting method Inverter Inverter
Motor autput [kw 82 10.3
Case healer [k 0.045 0.045
Lubricant MEL32 MEL32
FAN Alr flow rate m* [ min 185 225
Lis 3,083 3,750
cfm 6,532 7,945
External static press, 0 Pa {(OmmHz0) 0 Pa (0mmH,0)
Type x Quantity Propeller fan x 1 Propeller fanx 1
Control, Driving mechanism Inverter-control, Direct-driven by motor Inverter-control, Direct-driven by motor
Motor output Kw 048 x 1 046 x 1
HIC circuit (HIC: Heat Inter-Changer) Copper pipe, pipa-in-pipe structure Copper pipe, pipe-in-pipe structure
Protection High pressure protection High pres. Sensor & High pres. Switch at 4.15 MPa (601psi) |High pres. Sensor & High pres. Switch at4.15 MPa (601psi)
Inverter circuit (COMP. | FAN) Over-heat protection, Over-current protection Over-heat protection, Over-current protection
Compressor Over-heat protection Over-heat protection
Fan molor Thermal switch Thermal switch
Defrosting method Auto-defrost mode (Reversed refrigerant circle) Auto-defrost mode (Reversed refrigerant circle)
Refrigerant Type x original charge R4104 x 9.0 kg (20Ib) R410A x 11.5 kg (26lb)
Control LEY and HIC circuit LEV and HIC circuit
Drawing External KB94G531 KB94G532
Wiring KES4C140 KES4C140
Standard attachment | Document Installation Manual Installation Manual
Accessory Refrigerant conn. pipe Refrigerant conn. pipe
Optional parts High static pressure motor :PAC-KBUOSMT-F joint :CMY-Y102S/L-G2,CMY-Y202-G2
joint :CMY-Y1028/L-G2 Header :CMY-Y 104/108/1010-G

Header :CMY-Y 104/108/1010-G

Remark Details on foundation work, duct work, insulation work, electrical wiring, power source switch, and other items shall be
referred to the Installation Manual

MNote : *1 Nominal cooling conditions *2 Nominal cooling conditions *3 Nominal heating conditions Unit converter

Aaqr - 27degCDB/19degCWB 27degCDB/19.5degCWE e B dac | —

Indoor - {6 1dagFDB/6EdagFWE) (B1degFDB/67degFWE) 20ckgCDB(E8decFDE) keal = W x B0
. X " . TdegCDB/6degCWE "=
doc dec 95deg deg 95deg r A
Outdoor : 35degCDB(95degFDB) 35degCDB(95degFDB) {45deqF DBM 3degFWB ) Btuh = KW x 3412
Pipe length : 7.5m(24-9/16ft) 5m(16-3/81t) 7.5m(24-9/M16ft) cfm = m¥min x 35.31
Level difference : Omi{0Oft) Om(Oft) Om{Ofty Ib = kg/0.4536

*Mominal condition *1,*3 are subject to JIS B8615-1 *Above specification data is
*Due to continuing improvement, above specifications may be subject to change without notice. subject to rounding variation.

Ref:PUHY_YHM-A_SPC_EUDB_P300-P350_56




Unit : mm

: PUHY_YHM-A_EXD_EUDB_P350-P450_Y1

Ref.

PUHY-P350,400,450YHM-A(-BS)
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PUHY- P300YHM-A |P350YHM-A 14 o B o Indocr Temperature
Nomiral [Ww_ | 335 | 400 S ERSAENSNSNSEESEREREER
Cooing =
Capacity | ETUM| 174,300 136,500 1.3
Input KW 9.07 11.20 2 ~
% ~
g 12 i 24 TWE
v o ~] 75'FWE
PUHY- P400YHM-A ] =
Namiral | gy 45.0 @ 1.1 = gz
Cooing = = |
Capacity | ETWh| 153,500 ] ~ 20°CWE
o 1.0 = RR'FWR
Input kW "3.23 . = |
© =L =! 18'CWE
2 = |64 FWE |
= 03 = — |
= (| errne
0.3 15'CWE
SFFWE
0.7
b =l
;| AR
e 1.1 = 23 CWE
= L [77Fwe |
PE o e A |
- 1ECWE
.,.g' na S ARy 54TWE |
° - - = T 1A' CWR
= T |B1'FWE_|
Sos S e e 15owT |
i o RFWE |
25 ==H = ~ =
3_5 T
-5 0 5 10 15 20 25 30 35 40 45 "CDB
23 34 41 50 ] 68 [ 86 95 ‘04 113 "FDB
Ratio of cooling capacity and power input Outdoor temperature
PUHY- P300YHM-A |P350YHM-A 1.3
Nominal | gy 375 45.0
Heating 1.2
Capacity | ETUMA| 128,000 153,500 - 15008
Input kW 9.39 12.08 2 = 5¢°FDB
g1
a —
PUHY-  |P400YHM-A ® e
Nuorminal | gy &0 = 1.0 20°C0B
Heating £ 8RR
Capacity | ETUM| 170,600 2 25
nput | kw 13.47 57
o
£ 03 ; |
25°CDB
& |7TTFDB |
0.7
27 CDE
SFDE
0.5 |
_ i Indacr Temperature
—] —
L m— T T T
T LI T '
1 ~ =, =
1.0 ~ = K =,
5 k! b
2 ™ — ~ [15°cDB
£ 03 AN AN SHFDB
= hY = . 9
H N
F, ~ ~ "
203 k. < A
. "
o = ~ |
947 A < |20coE
é N ] BEFDE |
0.6 el M~
~—] ~1_ . |
25°COB
0.5 e — |7 rHOB |
e — y
] [z7CDB
04 _ L a0 r?n
-0 15 -10 -5 0 5 10 15 "CWR
4 5 14 23 az 41 50 59 ‘FW2
Ratio of heating capacity and power input Outdoor temperature

Ref:PUHY_YHM-A_ChTMP_EJCE_P300-P:0C



PUHY-P200,250YHM-A
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5 50 P
E' = —
= -
P200 —P250 §
Cooling — Cooling H
= = Healing || = === Heating ]
0.0 | | | 1 [ |
100 200 300 400
Total capacity of indoor units
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50.0
—=
= —
40.0 ="
= T 1
=
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—_ =
g w00 o
= _ £ _l—
] Z =
5’ 20.0 .
10.0
. -~ T
= ,/ =
10.0 P -
g e 2 O
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="
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‘a 5.0
g —
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Cooling Cooling
— — Healing —=—=—= Healing
0.0 L1 1 1 L1 1
100 200 300 400 500

Total capacity of indoor units

Ral: PUHY _YHM-A_CbhTIU_EUDB_P200-P350




6-3-2. Heating capacity correction

PUHY-(E)P200.250YHM-A
1.00
\

™~

™~

Healing capacity correction factor
=)
“w
&
Fé
rd

0.90
0 20 40 60 8 100 120 140 160 180

Piping equivalent length (m)
Rt PUHY_VHM-h_CnRFL_EUDB_PR0LE250 H

PUHY-(E)P700,750,800YSHM-A
1.00
N

|

|

0.95 RS

Healing capacity correction factor

0.80
o] 20 40 60 &0 100 120 140 160 180

Piping equivalent length (m)
R - PUHY_YHM-A_CHRFL_EUDB PTOO-P00 H

PUHY-(E)P300,350,400,450Y(S)HM-A
1.00
N

™

N

Heating capacity correction factor
=)
[(=]
&
rd
rid

0.90
0 20 40 60 80 100 120 140 160 180

Piping equivalent length (m)
Rl PUHY_YHAM-4_GORPL_EUDB_P3IH-P430 H

PUHY-(E)P850,900,950,1000YSHM-A
.00

™

095 s

Heating capacity correction factor

0.80
o] 20 40 60 &0 100 120 140 160 180

Piping equivalent length (m})
Red: PLHY_THAHA GORPL_ELDS_PBSI-P1000_H

PUHY-(E)P500,550,600,650YSHM-A
1.00
N

T

~

N

0.95

Heating capacity comrection factor

0.90
0 20 40 60 B8O 100 120 140 160 180

Piping equivalent length (m)

Ral: PUHY_YHM-A_CoRPL_EUIDB_PS0I-9650_ H

PUHY-P1050,1100,1150,1200,1250Y SHM-A
1.00

0.95 ™

0.90 =

Heating capacity corection factor
ri
J

0.85
0 20 40 60 B0 100 120 140 160 180

Piping equivalent length {m)
R PUHY_YHMLA_CHRPL_EUDE_P1050-P1250 H

6-3-3. How to obtain the equivalent length of piping

1 PUHY-(E)P200YHM

Equivalent length = (Actual piping length to the farthest indoor unit) + (0.35 x number of bent on the piping) m

2 PUHY-E)P250,300YHM

Equivalent length = (Actual piping length to the farthest indoor unit) + (0.42 x number of bent on the piping) m

3 PUHY-P350YHM

Equivalent length = (Actual piping length to the farthest indoor unit) + (0.47 x number of bent on the piping) m

4 PUHY-(E)P400,450YHM, 500,550,600,650YSHM

Equivalent length = (Actual piping length to the farthest indoor unit) + (0.50 x number of bent on the piping) m

5 PUHY-(E)P700,750,800YSHM

Equivalent length = (Actual piping length to the farthest indoor unit) + (0.70 x number of bent on the piping) m

6 PUHY-(E)P850,900,950,1000,1050,1100,1150,1200,1250YSHM
Equivalent length = (Actual piping length to the farthest indoor unit) + (0.80 x number of bent on the piping) m

Ref: PUHY_YHM-A_EqPLTH_EUDB_ALL




Mode PURY-F450YSHM-A(-ES)
Power source 3phase 4-wre 380400 4156V B1/60H=
Ceolirg capacity *1 kW sO.C
(Haminal} *1 keallh 43,000
*1 Etu/h 170,600
*2 keal/h 45,000
Sower nout kW 14.14
Current input A 23.8-22 £-21.8
coe KW N 353
Temp. range of rdacr W3, 18 to 24cegC(39 1o TidegF)
caaling *4 Dutdocr O.B. Ao 43des T 23 to 100degF )
Heating capacity *3 kW BAC
(Maminal) *3 keallh 48200
*3 Ftulh 181 100
Sower nnot kW 1471
Camrent input A 248-23.5-227
coR ki Tk 3.8C
lemp. range o' rdocr lemp. L.B. 12 o 27cegCisy o B1degk)
heating "4 Dutdocr lemp. W.3. 2010 15.5degCi-4 to GUdzgk)
Indoor unit T'otal capaciy 50 to 150 % of outdocr unil cadecity
connectable Viodel ; Quantity F1EtoP2ED/ Tte b
Ncise level (meesurad 1 anechoic room) dE <A= B0.U
Diameter ol |-|u'1uressure mamin. | 22.22\718") Brezed
refrigerarnt pipe |_’J\'\‘ pressura mamin. | 28.5E(1-1/8") Brazed
Set Model
Mode PURY-P2ZCOYHM-A(-BS] PURY-PZ50YHM-A[-BS)
Coternal finsa Pre-coatad gelvanized skes) 5!1(5:(:![ i+oowder coatng for -BS | Pre-coatec cavanized steel Bht:el (+powder coating for -BS
type) type
=MUMNSELL BY 81= =MJNSELL BY 8/1=
External dimension 4xWxC mim 1,710(1 BEC without legs) = D20 » 760 920 = 760
n. 866" without logs) = 35-14" x 20-1616" 36-1/4" x 20-16/16"
Mt weight kgilb) Z20(486) 23E{R1D)
Heat axchanger Saltresielant ereee fin & copper tuba Sat-resietant croes fin & copper use
Comprassar Type Irveres scroll hermetic comprassor Invertar scrall hermetic compregsor
\aker ACER Works, MITSELBISKI ELECTRIC CORPORATION ACER Works, MITSLBISHI ELECTRIC CORPORATION
Slarting method nvertar lvertar
‘otar sutpul kW 54 5.7
Case heater W 0035240 V) 0.035240 V)
_ubricanl MEL32 TAELZ2
Fan Air Tow rate m> | mir 18R 185
lis 3083 3083
ofm f.R32 f R3?
Zitemal static press. 0Fa (0 mmH0) 0 Pa(C mmHC)
Type x Cuantity Fropeler anx 1 Prepeler fan « 1
Sontral, Driving mechanism Inveres-cenirol, Directdriven by motor rverter-conircl, Direct-driven by motor
Viotor autpul kW

HIC creoutt 1F1C: Heat Inter-Changer)

.92

{UR-FS

Protection g pressure protecion

High pressura sensor, High pressure swilch at 4 131Pa (501
pei}

High pressure senscr. High pressure switch at $.15MPa (601
psi)

rvere drouit (COMP. /FAN)

Cvar-leat prolection, Ove-cunent protection

Cwer-hzal proection, Over-currznt siolecton

Sompressor

Chvar-leat prolection, Over-cunent protection

Cwer-hzal proection, Over-currznt prolecton

Tar motor

Therma switch

Thermal switchk

Defrosting mathod

Aute-defrost made (Reversed refrigerart sirce)

Refrigerant Type = arginal chargs

R410A %8 Okg (1315)

R410/ » 10.Ekg [241b)

Control

Pipe kewesn urit and

distibutar mmin.]
Drawing Sxtemal
‘Wirng
Stardard Dacurment
attachrmant Accaseony

Optional parts

Indoor LEV and 3C control o

WHEBD4GE4D
WHEEDSC 141
Installation Manud
Dataie refer tc External Drw
Cudoor Twnning kit CIAY-R100V3K
jeint: CAY-Y1025-G2, CAY-Y I02L-G2, CMY-Y202-52, CMY-R160-)
Main BC contoller: CMB-P108, 1010, 1013, 1016V-GA
Sub BC corfrollar CMB-P104, 108V-CB, CMB-P1016V-H2

Remark Diatails ar fanndatinn wark, doct wark, inslation wark, elaciical widing, powear snome switck| andothar iema skall he rafaread
Lo e Irslalation Manual.
Systems with cansiceably long pipe runs, inheating made, may be subject to slighily louder then normal raise from the out-
coorunitis.
The autdcor twinning Kitlow pressure] shoule be connectec 10 tha (ow pressure side of the cutdoor uni. I the cornected units
zre of d ffarent capaciies, the outcoor twinning kitilew pressure) ehould be irelalled in the unit with the largest capacity.

MNole : *1 Nominal cooling cenditiors *2 Nomingl ccolirg conditions *3 Nominal heating cendiicns Uni converter

27d I 10deql, 27deq DB/ 0. B A Mdee
oot OB/ 65050PE) o118 FOOTCOaPNE) (asaron) S
Fda deg Tt VBB g
=, B, e o
Pipe length © 7 5m{24-9/16"% ) Ami(1R-3/8"R ) T Rm2L-AA" ) cofm
Level diference : Om{Oft.) Omi(Cit) Orm(0f.) b

"4 -bdegU(23degh LB-GcegCid1degk)WB to 21degUi/Udeg FIDB/15 bdegUitUdegh W/B with cooling/heating mixed operation.

" Nomnal cordtion ™1, 73 are subject 1o JIS BEG1E1 "Abave speciicalion data is

* Due 1o cortinuing improvenent, above specifications may be sutject to change withoLt notice. subject to roundirg varation.




"~ Unit: mm

Ref. : FURY_YHM-A_EXD_EUDE_P450-P6C0

PURY-P450,500,550,600YSHM-A(-BS)
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PURY- PASOYSHM-A[-BS) [PSODYSHI-A(-35/ 14 Indoar Temparature |
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6-3-2. Heating capacity correction

PURY-(E)P200YHM-A(-BS)
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Heating eapacity correction factor

0.80
0 20 40 60 80 100 120 140 160

Piping equivalent length (m)
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6-3-1. Cooling capacity correction

PURY-(E)P200YHM-A(-BS)
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6-3-3. How to obtain the equivalent length of piping

1

2

PURY-(E)P200YHM-A(-BS)

Equivalent length = {Actual piping length to the farthest indoar unit) + (0.35 x number of bent on the piping) m
PURY-(E)P250,300YHM-A(-BS)

Equivalent length = {Actual piping length to the farthest indoor unit) + (0.42 x number of bent on the piping) m
PURY-P350YHM-A(-BS)

Equivalent length = {Actual piping length to the farthest indoor unit) + (0.47 x number of bent on the piping) m
PURY-(E)P400,450,500,550,600,650Y(S)HM-A(-BS)

Equivalent length = {Actual piping length to the farthest indoor unit) + (0.50 x number of bent on the piping) m
PURY-P700,750,800YSHM-A(-BS)

Equivalent length = {Actual piping length to the farthest indoor unit) + (0.70 x number of bent on the piping) m

Ref: PURY_YHM-A_EqPLTH_EUDB_ALL

6-4. Correction by port counts of the BC controller
Indoor unit sizes P200 and P250 must be connected to 2 ports on the BC controller.

Indoor unit sizes from P100 to P140 should normally be connected to 2 ports on the BC controller (set BC controller DIP-SW 4-8

to its ON position).

In cases whereby indoor unit sizes from P100 to P140 are connected to only 1port on the BC controller (set BC controller DIP-SW

4-6 to its OFF position), the cooling capacity of the indoor unit should be multiplied by a correction factor of 0.97.

6-5. Correction at frosting and defrosting

Due to frosting at the outdoor heat exchanger and the automatic defrosting operation, the heating capacity of the outdoor unit
should be considered by multiplying the correction factor shown in the table below.

Table of correction factor at frosting and defrosting

Outdoor inlet air temp, °C 6 4 2 1 0 -2 -4 -5 B -10 -20

Outdoor inlet air temp. °F 43 38 36 34 32 28 25 21 18 14 =4
PURY-E P200YHM-A(-BS) 1.00 0.95 0.84 0.83 0.83 0.87 0.90 0.95 0.95 0.95 0.95
PURYP250¥YHM-A(-BS) 1.00 0.95 0.84 0.83 0.83 0.87 0.90 0.95 0.95 0.95 0.95
PURY-{E)P300YHM-A(-BS) 1.00 0.93 0.82 0.80 0.82 0.86 0.90 0.90 0.95 0.95 0.95
PURY-P350YHM-A(-BS) 1.00 0.93 0.85 0.83 0.84 0.86 0.90 0.90 0.95 0.95 0.95
PURY-(E)P400Y(S)HM-A(-BS) 1.00 0.95 0.90 0.87 0.88 0.89 0.90 0.95 0.95 0.95 0.95
PURY<E)P450Y SHM-A(-BS) 1.00 0.98 0.89 0.87 0.89 0.90 0.92 0.95 0.95 0.95 0.95
PURY-E )P 5S00YSHM-A(-BS) 1.00 0.98 0.89 0.86 0.89 0.80 0.92 0.95 0.85 0.85 0.85
PURY+E JP550Y SHM-A(-BS) 1.00 0.94 0.87 0.86 0.87 0.88 0.90 0.90 0.93 0.93 0.93
PURY{(E )PE00YSHM-A(-BS) 1.00 0.94 0.84 0.86 0.87 0.88 0.90 0.90 0.93 0.93 093
PURY-PE50YSHM-A(-BS) 1.00 0.94 0.84 0.86 0.87 0.88 0.90 0.90 0.93 0.93 093
PURY-PTO0YSHM-A(-BS) 1.00 0.98 0.89 0.88 0.89 0.90 0.92 0.95 0.95 0.95 0.95
PURY-PT50YSHM-A(-BS) 1.00 0.98 0.89 088 0.89 0.90 0.92 0.95 0.95 0.95 0.95
PURY-P&00YSHM-A(-BS) 1.00 0.98 0.89 0.88 0.89 0.90 0.92 0.95 0.95 0.95 0.95

Raf - PURY YHM-A CoFROST EUDS ALL
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