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Human health, comfort and safety are of primary importance in the built 

environment. Fire risk is one of the most important one among security measures. For 

this reason, the issue of fire risk, spread and safety are considered as one of the criteria 

that should be considered from the building design stage. 

Within the scope of this study, building models with the same floor height, 

different plan and facade types designed in 3D were analyzed in the fire simulation 

program. The results of the smoke and flame spread during the fire are presented in 

tables according to the facade and plan types based on the data obtained. 

As a result of the data obtained, it is evaluated that more detailed studies should 

be carried out in our country on this subject, that the project should be designed by 

considering the simulations from the decision stage to the implementation stage, and 

that the regulations should be developed in order to be a good guide in both the design 

and implementation stages. 
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kidir. 

 

ve 

. Bu nedenle 

p d da en 

 

 

 

  incelenmesi gereken bir konu 

 

 

u
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konusunda kaynak 

 

yle 

 

ve model prototiplerinden  

kritik  ve dikkat edilmesi gereken yerleri de belirlenebilmektedir. Bu 

ve prototipler sayesinde 

 

plana 

i 

  kurgulan  

sonucunda elde edilen 

edinilmesi  

     

larda 

tir. Y

cephesinin,  

 

 

n

 , 

cephelerde meydana   

  kavramlar  

 modellerin 

el tipleri 

 

 

   

.  



3

. 

1



4 
 

 

 

 

 

, 

cephe sistemleri, r ve 

te  

 
 

 

inceleyen  [1], 

, durumunu 

National Fire Protection Association 

(NFPA)  ni larda meydana 

gelen  . 

Ding, W. erleri [2], 

 . 

 

Cephe  [3], ofis 

ji 
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yla 

. 

hem prototip hem de 

Chowl [4], 

 

. 

Bavilolyaei [5], 

r gibi etk

 Pyrosim pr . 

, 

yen Wang erleri [6], 

tir. 

hangi katta bulunan 

. 

Yaman [7], 

; 

 nda bulunan  si ve 

mevzuat  

 . 

Karakoyun [8], 

nda 

ve duman hareketlerini yrosim p

. 

 

 [9]
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 [10] 

 

erleri [11] d

 

 

2.2  KAVRAMLAR  
 

 

 

2.2.1  
 

Bir y

gerekmektedir ,  

en 

in belirli oranlarda bir araya gelmesi gerekmektedir [12]. 
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1 [13] 

 
Tasar   analizinin   

senaryodur. Bu senaryonun 

 Heat Release Rate (HRR ) dir tasar

 senaryosunun analizi  (HRR 

gerekmektedir. HRR 

 

mektedir [14]. 

kadar olan 

te  olarak 

4]. 
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2 5] 

 
2.2.2  
 

  

si  ortam  ortam riski 

  [16].  

 

3 te 

 a 

[17]: 

 ve/ve   

 eleman  

 lerinin rtaya 

 

lt kotlardaki pencerelerden 

 yer alan 

neden olma , bu durum, cephede bulunan yan  

dan da  

lara 

. 

 



9

Cephe malzemelerin, alevlerin 

olarak . Bu senaryoda, 

alevlerin alt katta bulunan /veya p 

bina

transferi , veya an nedeniyle

r.

2.3 7]

2.2.3

nitelendirilebil ,

harici abiliriz 

[17].

hacmin n ve tan

erek cepheye erisinde en 

riskli olarak bilinmektedir [16]. lerin

, pencere ve leri ve duvar ve tavan kaplama

malzemelerin [17].

sirayet eden Bu 

, c olan bir kaynaktan cephesine 

sonucu ; m
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 [16]. 

 

2.2.4  alev) 
 

 [18]: 

1-  

2-Alev 

3-Duman 

4-Zehirli Gaz  

 

2.2.5  leri, pasif 
leri) 

 

Binalarda ; 

ve  

  mimari proje 

dan 

lir durumda olan 

hedeflenir [19]. 

Aktif  andan itibaren, 

durumun , geli imine engel , bina 

 bulunan  tahliye edilmesini 

ni i  kaps  [12]. 

 

 2.3  
 

 birlikte 

leriyle olan  

 

 [20]. 
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 Erturan a ni   

  [20]. 

 

Tablo 2.1 20] 

 

 

2.3  
 

 ve her katta 

  duvarlar . 

Bu tip cepheler, bina   ine 

entegre edilen, la   

olmayan bir cephe sistemleridir [21]. 

 bir 

den ve masif 

duvardan meydana gelmekted

edilebilmektedir [20]. 

 

 

Kutu Tipi

Koridor Tipi
Cephe Boyunca
Harici Hava Perdeli
Dahili Hava Perdeli
Hava Beslemel,
Hava Tahliyeli

Alternetif Cepheler

TEK TABAKALI CEPHELER

Hava Koridorunun 

Perde Panelli Cepheler

Giydirme Cepheler

Basit Cepheler
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2.3.1.1 Basit Cepheler 
 

halidir. Bu cepheler 

ve   

 duvarlardan meydana gelmektedir. Basit cepheler, temiz hava 

mekanik imkanlarla da ortama alabilen harici 

cephelerin de  [22]. 

 

2.3.1.2 Giydirme Cepheler 
 

Giydirme cepheler,  

ile  imk

 

[22]. 

Tek tabakal  giydirme cepheler: 

 

 

 [23]. 

 

 

4 20] 
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2.3  
 

Oeterle [24] in 

nin, 

 

 

 . 

Sini [25], nin, g e 

 

Cam kaplamalar  

ve g  , 

ek katman  

belirtmektedir  bulunan n 

. 

Poirazis [26] nin 

  arada bulunan 

  

B nin 

yerinin . 

   

: 

 

  

  [27]. 
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Tablo 2.2 8]

 

 

olarak istenilen  dair bilgi 

tipi cephele tipi cepheler, 

Koridor tipi cepheler ve  (cephe boyunca) cephelerdir [29]. 

 

 

 

5 9] 

 

Kutu Tipi 

 

 bu cephe tipi; genellikle 

  ,   tek  

bir araya getirilen paneller   

  

mektedir [30]. Kutu 

Kutu Tipi

Koridor Tipi
Cephe Boyunca
Harici Hava Perdeli
Dahili Hava Perdeli
Hava Beslemel,
Hava Tahliyeli

Hava Koridorunun 



15 
 

de .  

 ilen  [31]. 

Bu sistemin avantaj  

nin  

[5].  nin  da 

 . Kutu tipi cephe 

sitemi  ve 

 [31]. 

 

6  

 

 

7: Kutu tipi cephe [32] 
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K

kte r. Kutu birimleri, 

bina duvar cephesinde bir araya getirilerek meydana gelir. Bu sistemler daha  

tercih edilebilmektedir. Kutu pencereler, cephe 

olabilmektedir [31]. 

 

 

 

ler  bulunan 

daim  olarak 

 de  etkiden 

yla  ortama 

n hava  bu istem 

ile da  [5]. tipi 

  [31]. 

  m 

. Bu sistemin dezavantajlar , ve duman 

gereksinimleri . 

  

n elde edilen 

enerjisi kazan

 de genellikle hava 

ilmektedir. 

mektedir, Ekstraksiyon 

mektedir [31].  tipi cephelerin 

uygulama  nin r tipinin 

tipi cephenin 

karar verilmesi gerek  her  

hesaplamalar  af

 ihtimalinden 

  [30]. 
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8  

 
 

 

9 32] 

 
cephe , 

kte uygulanabilmektedir. Bu sistemler 

 [31]. 
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Koridor Tipi 

 

Koridor tipi cepheler; ift ka cephe  tercih edilen 

dir. Bu cephe tipinde her kata temiz hava  ve kirl  

 kanallar  [32]. Bu sayede her katta  

 tirilmektedir.  

i kat   

  de a , bu nedenle  

ktan  andaki . Bunun 

sonucunda b

etkile , bu sayede etkin bir 

ir [30]. Koridor tipi cephede bulunan 

n 

ile  [31]. 

  Bu cephe tipinde koridorun yatay  

 sesin . Bu cephe tipi 

  

[31]. 

  kalan klara 

. Bu sayede 

nur  

  kolayl  sunar [30]. Koridor tipi cephe 

kolay temizlik   da kontrol etme imk

 [31]. 
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10  

 
 

 

11 32] 

 
Koridor tipi cephe    

. Bu sistemler daha  

[31]. 

 

 

 

 



20 
 

Cephe Boyunca 

 

Bu cephe tipinde; cephe ka   kalan 

 [30].  

, yeni yap   

tipinde   

[31]. Bu cephe tipinde b

amac yla  

. 

 

 [32].   

Binada 

 giren temiz hava, cephenin  

arak . A

da 

   [30].   

  

  [32]. Bu 

r gibi hava 

 

iklimsel olaylara  [30].   

Bu  sesin  yanal ve 

dikey olarak iletilmesi  [31].  Bunun haricinde bu cephelerde, iki kabuk 

 

neden ol  

 bu durumdan 

 ise  ve duman izolasyonunun da 

 [30].   



21 
 

 

12  

 
 

 

13:Cephe boyunca tipi cephe [32] 

 
Cephe buyunca tipine sahip 

 Bu sistemler, daha 

 lar  yenilemesi  

 nda mekanik olarak 

sistem   [31].   
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2.3.3 Kombine Cephe 
 

Kombine cepheler tek  cephe prensiplerinin tek bir 

cephede bir . de 

sesin , solar perdeleme yap  ve hava 

 gibi avantajlar   Tek ka  cephede 

bulunan kl klar, kullan lar  d ortamla do ki 

olanak  Bu cephelerde c kl k  na ve solar kontrol  

na  ayarlanabiliyor   tan [20].   

 

Perde Panelli Cepheler 

 

Perde panelli cepheler, giydirme cepheler ve/veya basit cephe  

pencerelerin e k sa bir mesafe  sabit ilave panellerin  

cephelerdir [20].   

 

 

Resim 2.1: Perde panelli cephe [22] 

 

Alternatif Cepheler 

 

Alternatif cepheler,  cephelerin avantajlar n bir araya 

 [20].   
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Resim 2.2: Alternatif cephe [22] 

 
2.3  
 

-  

 

Tablo 2.3  

 

 
2.4  
 
2.4  
 

 

 da 

olarak  . Bu 

 

Yer Basit Giydirme Kutu Koridor Cephe Boyunca Perde Panelli Alternatif
x x

x Almanya x
x x
x Yalova x

x x
x x

x x
x x

x Ankara x
x Almanya x
x Almanya x
x x

x x
Agbar Tower x x

x x
x Almanya x

x Ankara x

Kombine Cephe
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,  konusunda  olup 

 ve cephede bulunan  

cephe   

cepheler risk t

 ile nden 

. 

kaplama malzemeleri yan Bu nedenle d

kaplama malzemelerinin ve bu malzemelerin 

malzemelerin  [7].   

 

14 33] 

 

lerde, duman  

 ve baca etkisinin daha az  cepheye 

 katlar  a, katlar ile duvar   noktalarda, cephe 

da 

noktalarda  deneysel 

da  [34].   
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Resim 2.3

35]. 

2.4  
 

 bulunan 

 

 alevler ve duman baca etkisiyle birlikte 

   [7].   

 

 

15 34] 
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genellikle 

malzeme yanmaz malzemelerin tercih 

edilmesi gerekmektedir.

malzemelerinin de ya da dikkat etmek gerekmektedir. 

sorun daha da [7]. 

2.4

Tablo 2.4:  

Resim 2.3: 36]

Tablo 2.5

Resim 2.4 37]
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Tablo 2.6

Resim 2.5 38]

Tablo 2.7

Resim 2.6: 39]

Tablo 2.8

Resim 2.7 40]
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2.5  
 

 ve bu deprem sonra  

her  da 

 ve  . 

da  olan 

 fermanda her ev   kadar 

da k mecbur 

  ene 

  [41]. bu gibi ilk 

 , sadece 

 

ebilir ve b

 

yla; can ve mal 

 

ndan na 

kadar mimari projelerde bu konuya  

   

bir  

korumas

cepheye en fazla 1.

a sistemi ile korunur.  [42]. 
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16 6]. 

 

 

denmektedir [42].  

 

17 kenarlar mesafeleri 

 

cephe ve , alevlerin  katlara  

 nin   

 42]. 

 



30 
 

 

18 7] 

 

-2/  

  

 

Tablo 2.9 -1 ve TS EN 13501-
[56]. 
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 -  en az normal alevlenici bu 

malzemelerin en az zor alevlenici  , 

 - lerin  alevlenebilen malzem   

 durumunda nin si , 

 -  hari  tavan  ile asma 

lerinin en az zor alevlenici k  ibareleri yer 

42]. 

cepheler ile ilgili olarak; 

 - in,   

malzemelerden,  ise en az zor alevlenici malzeme 

  

 -   

veya sistemin   zemin kotu 

n itibaren 1.5 m mesafenin  

 -  olan  

olarak tercih edilen giydirme cephe

malzemelerinin 42]. 

 

2.5  
 

n 

  aktif bir 

 ,  

cephesi boyunca role sahiptir. 

 lerin de  

,  

.  



32 
 

  Her le 

 

 i

esine 

engelleyecek  

Cephelerde ya

 

 u, y  

 

ile   nin de 

r.   

 

 detaya yer verilmesi  

ere de yer verilmesi gerek  

 

 

 

 

 

 

 

 

 

 



33 
 

 

 

3. METERYAL VE METOD 

  ve  devam edilen 

ka sahip 

kte 

 henin 

 bu 

  

 

bina performans  

 

 

olmayan ancak yeni yeni tercih edil nan . 

Pyrosim , Fire Dynamics Simulator (FDS)   uygulama 

 Bu program genellikle  

duman  hareketler  

tercih edilmektedir. 

n 4 

 cephe t

toplamda 
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senaryo . T

ve  
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1  

 

3  
 

 3  
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Tablo 3. 1

 

 

 

 

 

2  

 

 

Model Plan Tipi Cephe Tipi
A1 18m Cephe boyunca 120 cm
A2 18m 120 cm
A3 18m Koridor tipi 120 cm
A4 18m Kutu tipi 120 cm
B1 18m Cephe boyunca 120 cm
B2 18m 120 cm
B3 18m Koridor tipi 120 cm
B4 18m Kutu tipi 120 cm
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3  

 

 

4  
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5  

 

k ve bu 

rak kurgulanan pencereden  . Y  

senaryoya  gri 
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6  

 

 

7  
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nda 

 alevlerin 

rda 

x 

 

 

. 

 

 

8  
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9
 

 

tiplerini   

senaryosu 

 

toplam 6 

1,68 m.  toplam 2.01 metrekarelik 

  

 

  1. 

kat  pencere A1 
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senaryo  3.10 3.11 3.12  

 

 

 

10  
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11: A2 modeli plan,  

 

 

 

 

 

 



44 
 

 

12  
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13  

 

 

 

 

 

 B 

 

modellerde 1. kat  pencere 

.  cephenin cephe boyunca tipi, B2 
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B  4.14 4.15 4.16 4.17 e 

 

 
14  



47 
 

 

15  

 



48 
 

 

16  



49 
 

 

17: B4 modeli  

 

3  
 

 ortaya 
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alan 22,77 m x 

15,29 m x 18 m. nin programa girdisi 0,25 m. x 0,25

m. x 0,25 nda

Tablo 4 zemin 5

toplam 6 bina er kat yer alan 4 

r. Her bir kat 3 m. 

dir ve her kat ler ile 

Senaryolarda 500 MJ/m2 olarak 

(HRR) 100

3

A1 Senaryosu; 1

, bu modelde 497.904 

. 

tipinde 

18: A1 Modeli

A2 Senaryosu; 1

da , bu modelde 497.904

den de
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2. kat penceresinin 

19: A2 Modeli

A3 Senaryosu; 1

de , bu modelde 497.904 

penceresinin 

1 ad

20: A3 Modeli

A4 Senaryosu; 1

, bu modelde 497.904 
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kat penceresinin

21: A4 Modeli

3

B1 Senaryosu; 1

, 

22: B1 Modeli
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B2 Senaryosu; 1

de , 

l 3. 23: B2 Modeli

B3 Senaryosu; 1

d , 

24: B3 Modeli
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B4 Senaryosu; 1

3.25 d , 

25: B4 Modeli
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4  
 

A    cephenin hava 

  cephe boyunca ve 

koridor da, n alev 

ve duman  

 

edilen bu verilerden A1 senaryosunun -2  

  

l  bulunan 

.  

  Pyrosim prog

   

ise   

A ine sahip  elde edilen 

 ilk olarak tipte  

daha sonra getirilerek hem 

 Bu 

 

A1 Senaryosu;  

 

saniyesine 

saniyede ikinci kat seviyesine  

 25. saniyede 

dir. Duman bu saniyede 
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s ortaya 

da ve 

1

sine

saniyede

. 25. saniyeden itibaren alevlerin 

. 50. saniye



57

2

7 63

20 kW olarak 

5



58

3 - -



59

A2 Senaryosu;

sine

50. saniye so

de zemin 

4

A2

sine 5 te 

. 75. s



60

5

85 4 . 

2 840 kW olarak 

82

5.6 a



61

6: - -



62

A3 Senaryosu;

saniyesine 7 de 

ve cephe kat seviyesinde

7

A3

sine

s

tir ve alevlerin 
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8

80 9 . 

3 ri 880 kW olarak 

35



64

9 - -
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A4 Senaryosu;

A4 

ve 50. saniyesine

nin olma

boyunca

e

nlara iler

cepheleri 

tamamen duman ile 

10: A4 

A4

sine

s

tir ve alevler 

.
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.11

50

102 5 50 saniyelik 

36000 kW olarak 

49



67

12: A4 - -

,

duman ve alev 100 saniyelik 

s

larda

nin in bina 

abilecek c

senaryo 

a 20*20 cm 

sonucunda 

50. 
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.

13

de 

s

.
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14

108 8 100 saniyelik 

851 kW olarak 

93.



70

15 R- -



71

B1 Senaryosu;

B

sine 6 da 

ikinci kat

alt 

ekted

.16

B

sine 17 de 



72

17

127 47. 

boyunca B 957 kW olarak 

91.

5.18 d



73

18: B - -



74

B2 Senaryosu;

B2 senaryosunda 

sine 19 da

hareketinin in 1.kat seviyesinden 4. 

, cepheye kadar

19: B

B

sine 20

d

vler odadan 
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20: B

100 sani

200 10

B 810 kW olarak 

24. 

5.21 de
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21: B - -
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B3 Senaryosu;

B3 senaryosunda 

sine 22 de

ve 1.kat seviyesinde da 

r. 

22

B

sine 23 te 

r. 

50. s erek 
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.23

160 45 . 

ri 845 kW olarak 

18

5.24 te 
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24 - -
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B4 Senaryosu;

B4 

sine 25 te Cephe tipinin kutu 

kadar devam edemem

16. s oda ve 

25

B

sine 26 da

26

16

95 16 6 saniyelik 
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B 44000 kW olarak 

16

5.27 de 

27: B - -
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B4 

, cephede 

nedeniyle

saniyede son bu

in zerinde bina 

ve bu 

pencerenin

20*20 cm 

s

ktedir. 10. s kat seviyesinden 

k s

28
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ve 

29

162 69

569 kW olarak 

1,6

5.30 a
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30 - -

Y dan 

rleri aniyeler .  A 

u 

in 100 saniyelik 49. saniyesine

. 

100 saniyelik 
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sine  B 

B4 senaryosu 

  u 

in 16. saniyesine 

200 100 saniyelik 

100. saniyesine  

 

 

Tablo 5.1:  

 
 
 

., 25., 50., 75. ve 100. saniyesinde HRR 

 

B4 

 

sn sn
A1 Cephe boyunca 820 55 75 63
A2 840 82 85 40
A3 Koridor tipi 880 35 80 90
A4 Kutu tipi 36000 49 102 50
B1 Cephe boyunca 957 91 127 47
B2 810 24 200 100
B3 Koridor tipi 845 18 160 45
B4 Kutu tipi 44000 16 95 16

Model Plan Tipi Cephe Tipi
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Tablo 5.2

 
 

arak 

 sahip 

ortay

B4 senar

 

  duman alanda 

 sonr a hareket edemez hale 

gelm le senaryolar  kendini 

. 

 

norm  

 

Tablo 5.3  

 

 

10. sn 25. sn 50. sn 75. sn 100. sn 10. sn 25. sn 50. sn 75. sn 100. sn
A1 632 635 617 609 565 43.9 52.9 65.7 59.6 43.3
A2 632 731 664 718 654 53.2 58.5 68.3 71.6 62
A3 619 644 599 603 547 46.4 59.5 75.4 75.5 77.7
A4 656 693 18838 29.7 53.9 100.8
B1 677 688 705 586 646 24.1 95.8 108.4 54.5 52.9
B2 610 649 643 681 337 38.1 126.7 124 138.7 206.2
B3 725 665 641 589 632 50.7 111.6 146.3 147 142.9
B4 651 44496 (16.sn) 32.6

Model

sn sn
A4 Kutu tipi 36000 49 102 50
A4' Kutu tipi 851 93 108 80
B4 Kutu tipi 44000 16 95 16
B4' Kutu tipi 574 41 163 96

Model Plan Tipi Cephe Tipi
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daha 

duman ve alevle  

  

ve   

plana sahip B tipi sena kritik ol  Bu 

 

 

. 

10. 

saniyede A2 

100. sani  B tipi senaryolarda . 
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Tablo 5 4

 

 

Tablo 5.4

 

senaryolar cephede dum

10. sn 25. sn 50. sn 75. sn 100. sn

A1

A2

A3

A4

B1

B2

B3

B4

Model
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 B tipi senaryolar cephede 

 

unda 

A

edemez hale gelmesi nedeniyle 
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sahip 

 

 

  

 

 

un 10., 25., 50., 75. ve 100. 

saniyelerine  ve 

 

  

  36000 olarak 

in sine 

100 

sine  

B B4 senaryosu 

  u 

in 16. saniyesine 

100 saniyelik 

100. saniyesine   
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Verilere bakarak 

cepheye s

 

  duman alanda 

 sonr a hareket edemez hale 

gelm senaryolar  kendini 

 

 ve 

 

  

 

 

S 10. saniyede A2 

 B tipi senaryolarda . 

n tek bir 
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se

konusunda en avan

 

edemez hale gelmesi nedeniyle 

  

 

 bir kaynak 

, 

a  

yer verilmesi nelik daha 

 

nde 
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in 

 e sahip 

yle birlikte 

 

getirilebilir.  

 



94 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



95 
 

KAYNAKLAR 
 
 

1. Cephe y cephe k y

g a d

. 

2. Ding, W., Hasemi, Y., Yamada, T. (2005). Smoke control using a double-skin 

facade. Fire Safety Science-Proceedings of the Eighth International 

Sypmposium, Japan. 

3. 

, 10.  

4. Chow, C. L. (2013). A Qualitative Investigation On Double- . 

1st International Seminar for Fire Safety of Facades, Paris. 

5. Bavilolyaei, Y. 

 

6. Wang, R., He, S., Yue, H. (2017). Numerical Study of Smoke Spread upon 

Shaft-box Type Double Skin Facade. 8th International Conference on Fire 

Science and Fire Protection Engineering, China 

7. Yaman, M. Cephe 

 

8. 

 Fen Bilimleri 

, 2018. 

9. Giraldo, M., Lacasta, A., Avellaneda, J., ve Burgos, C. Computer Simulation 

Systems. MATEC Web of Conferences 9, 2013. 



96 
 

10. Yakovchuk, R., Kuzyk, A., Skorobagatko, T., Yemelyanenko, S., Borys, O., 

Dobrostan, O. 

Insulating System For Fire Spread In Fire Dynamics Simulator (FDS). Series 

 s. 35-44. 

11.  https://onlinelibrary.wiley.com/doi/epdf/10.1002/fam.2759 (E.T:09.09.2021) 

12. 

. 

 

13. imi: http://www.pmdyangin.com.tr/assets/pdf_dokumanlar/1.pdf 

(E.T:17.03.2021) 

14. Civelek, E. 

Doktora Tezi, 

 

15.  (2019). 

 

 

16. 

 s. 8-10. 

17. 

Cephe Sempozyumu,  

18. Yorulmaz, G. . 

 , 2001. 

19. 

-109. 

20. Erturan, B. 

 

, 2010. 

21. 

 

 

 



97 
 

22. Hausladen G., Saldanha M., Liedl P., 2006. , Basel, 

Boston, Berlin 

23. Be r, K., 2004. Ak ll Giydirme Cephe Sistemlerinin 

Havaland rma ekillerinin ncelenmesi ve Cephe Sempozyumu, 

stanbul, 5-16 Nisan. 

24. Oesterle, E., Lieb, R.D., Lutz, M. and Heusler, W. (2001). Double-Skin 

. Prestel Verlag, Munich. 

25. Uuttu S (2001). Study of current structure of double- .Master thesis 

dissertation. Department of civil and environmental engineering, Helsinki 

university of tecnology. 

26. Poirazis, H. (2004). 

Review. Division of Energy and Building Design, Lund University, Lund. 

27. Waldner, R., Flamant, G., Kluttig, H., Farou, I., Duarte, R. and Duarte, C. 

(2007). Best practice for double skin facades. WP5 Best Practise Guidelines. 

Intelligent Energy, University of Lund. 

28. Motevalian, E. (2014). Double skin facades performance: Effects on daylight 

and visual comfort in office spaces. Master Thesis, University of Southern 

California, Faculty of the USC School of Architecture, Los Angeles, 43-45.  

29. ElGhazi, Y. S. Building Skins In The A ge Of Information Technology, Master 

Thesis, Cario University,2009. 

30. Alakavuk, E., 

 , 2010. 

31. Vaglio, J. Aerophysics of Double Skin Facades Simulation Based 

Determination of Pressure Coefficients for Multi Story Double Skin Facades, 

y, 2015. 

32. 

 , 2006. 

 

 



98 
 

33. Lamberto, M., Cancelliere, P. (2013). The Italian National Guidelines for the 

fire safety of facades. 1st International Seminar for Fire Safety of Facades, 

Paris.  

34. Enerji veri

 

35. https://santiyede.com/tasyunu-nedir-kullanim-alanlari-

mantolama/(E.T:16.12.19) 

36. https://www.youtube.com/watch?v=kud49aEwr-U, (E.T:1.04.2021) 

37. https://www.youtube.com/watch?v=ijq637ykE14, (E.T:1.04.2021) 

38. https://www.youtube.com/watch?v=fV61r23yOKQ, (E.T:1.04.2021) 

39. https://www.ntv.com.tr/turkiye/ankarada-is-merkezinde-

yangin,XIdxF3L490i0dw3ospQ6Zw, (E.T:1.04.2021) 

40. https://www.yenisafak.com/dunya/baede-gokdelende-buyuk-yangin-3538203, 

(E.T:1.04.2021) 

41. http://itfaiye.ibb.gov.tr/tr/ferman.html (E.T: 18.12.19) 

42. . (2015). Bakanlar 

Kurulu, Ankara.  

43. http://www.yapi.com.tr/Haberler/metrocitykonut-ve-

alisveris-merkezi_61103.html, (E.T:1.04.2021) 

44. http://turgutmotors.blogspot.com/2016/05/bmw-merkez-

binas-nn-tasarm-hikayesi.html?view=sidebar, (E.T:1.04.2021) 

45. https://www.avmgezgini.com/upload/images/avm-

fotograflari/istinye-park-kapak.jpg, (E.T:1.04.2021) 

46. https://www.vitracagdasmimarlikdizisi.com/projeler/Raif-

Dinckok-Kultur-Merkezi.aspx, (E.T:1.04.2021) 

47. https://www.yollardan.com/lingotto-eski-fiat-otomobil-

fabrikasi/, (E.T:1.04.2021) 

48. https://divisare.com/projects/311759-foster-partners-hong-

kong-and-shanghai-bank-headquarters-hong-kong, (E.T:1.04.2021) 

 



99 
 

49. 

https://tr.wikipedia.org/wiki/%C4%B0stanbul_Adalet_Saray%C4%B1, 

(E.T:1.04.2021) 

50. https://tr.wikipedia.org/wiki/Dosya:Lloyd%27sLifts.JPG,  

(E.T:1.04.2021) 

51. https://archnet.org/sites/6602/media_contents/70999, 

(E.T:1.04.2021) 

52. https://www.structuresinsider.com/post/commerzbank-

tower-frankfurt, (E.T:1.04.2021) 

53. https://en.wikipedia.org/wiki/Arag-Tower, (E.T:1.04.2021) 

54. https://fcbstudios.com/work/view/new-environmental-office-

bre, (E.T:1.04.2021) 

55. https://www.trhastane.com/ozel-acibadem-maslak-hastanesi-

11078.html, (E.T:1.04.2021) 

56. https://en.wikipedia.org/wiki/File:Torre_Agbar_-

_Barcelona,_Spain_-_Jan_2007.jpg, (E.T:1.04.2021) 

57. http://www.kelesogluholding.com/projeler/atakoy-a-plus-

avm/ (E.T:1.04.2021) 

58. https://blog.quintinlake.com/2013/07/25/evolution-of-the-

reichstag-building-in-photos/, (E.T:20.05.2019) 

59. https://www.archdaily.com/49066/dogan-media-center-

tabanlioglu, (E.T:1.04.2021) 

 

 



100 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



101

EKLER

Ek-1

Tablo ek 1.1: Metrocity konut, ofis ve AVM kompleksi

Resim ek 1.1: Metrocity konut, ofis ve AVM kompleksi [43]

Tablo ek 1.2

Resim ek 1.2 4]
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Tablo ek 1. 3

Resim ek 1.3 5]

Tablo ek 1.4

Resim ek 1.4 6]

Tablo ek 1.5

Resim ek 1.5 7]
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Tablo ek 1.6

Resim ek 1.6 8]

Tablo ek 1.7

Resim ek 1.7 9]

Tablo ek 1.8

Resim ek 1.8 50]
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Tablo ek 1.9

Resim ek 1.9 51]

Tablo ek 1.10

Resim ek 1.10 52]

Tablo ek 1.11

Resim ek 1.11 3]
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Tablo ek 1.12

Resim ek 1.12 4]

Tablo ek 1.13

Resim ek 1:13 5]

Tablo ek 1.14: Agbar Tower

Resim ek 1.14: Agbar tower [56]
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Tablo ek 1.15 merkezi

Resim ek 1.15 7]

Tablo ek 1.16

Resim ek 1.16 8]

Tablo ek 1.17

Resim ek 1.17 9]
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Ek-2 
 
 

 
 
 
 
 
 

C kW C kW
s.no Time THCP HRR s.no Time THCP HRR

1 0.0000000E+00 1.9999999E+01 0.0000000E+00 51 5.0007713E+00 2.3359849E+01 5.9879519E+02
2 1.7460757E-01 2.0000043E+01 1.1383470E+01 52 5.1167616E+00 2.3627438E+01 6.3176414E+02
3 2.6191136E-01 2.0000087E+01 2.1223702E+01 53 5.2327519E+00 2.3987073E+01 6.0596276E+02
4 3.4921515E-01 2.0000348E+01 1.1060402E+02 54 5.3100787E+00 2.4322091E+01 6.1139816E+02
5 4.3651893E-01 2.0000608E+01 1.0207326E+02 55 5.4260690E+00 2.4685295E+01 5.8503912E+02
6 5.2382272E-01 2.0000866E+01 2.4509434E+02 56 5.5033959E+00 2.5055520E+01 5.7957820E+02
7 6.1112651E-01 2.0010684E+01 1.8631045E+02 57 5.6193862E+00 2.5415265E+01 6.0182891E+02
8 7.8573408E-01 2.0025276E+01 3.3602775E+02 58 5.7236979E+00 2.5799580E+01 6.3000322E+02
9 8.7303787E-01 2.0040358E+01 3.7483586E+02 59 5.8280096E+00 2.6184823E+01 6.6111813E+02
10 9.3240356E-01 2.0047283E+01 3.4830518E+02 60 5.9323213E+00 2.6675969E+01 6.3980737E+02
11 1.0570715E+00 2.0058390E+01 3.5751132E+02 61 6.0229391E+00 2.7235520E+01 6.7416954E+02
12 1.1289040E+00 2.0071059E+01 1.5583334E+02 62 6.1135570E+00 2.7842941E+01 6.2486961E+02
13 1.2007365E+00 2.0079815E+01 4.6191022E+02 63 6.2041749E+00 2.8491959E+01 5.6120097E+02
14 1.3357668E+00 2.0093268E+01 4.6041143E+02 64 6.3249987E+00 2.9258254E+01 5.8856734E+02
15 1.4002567E+00 2.0109869E+01 6.7432143E+02 65 6.4156165E+00 2.9997370E+01 6.4710071E+00
16 1.5186211E+00 2.0127442E+01 6.0157712E+02 66 6.5062344E+00 3.0589753E+01 6.4836068E+02
17 1.6200367E+00 2.0149618E+01 6.6310229E+02 67 6.6300788E+00 3.1241592E+01 7.0098008E+02
18 1.7249847E+00 2.0170533E+01 6.5012276E+02 68 6.7297585E+00 3.1870247E+01 7.3947839E+02
19 1.8017141E+00 2.0188633E+01 6.2154975E+02 69 6.8294381E+00 3.2376008E+01 7.2451907E+02
20 1.9080113E+00 2.0205609E+01 6.4650194E+02 70 6.9291178E+00 3.2858471E+01 6.6870727E+02
21 2.0099101E+00 2.0222894E+01 5.9122255E+02 71 7.0287974E+00 3.3397727E+01 6.0477002E+02
22 2.1000010E+00 2.0235683E+01 6.2261199E+02 72 7.1284771E+00 3.4044634E+01 5.7269669E+02
23 2.2201222E+00 2.0249584E+01 6.7782345E+02 73 7.2281567E+00 3.4791048E+01 5.5310965E+02
24 2.3102132E+00 2.0263023E+01 7.2233240E+02 74 7.3278364E+00 3.5595673E+01 5.7353337E+02
25 2.4063101E+00 2.0275582E+01 7.1663472E+02 75 7.4275160E+00 3.6353865E+01 6.4217897E+02
26 2.5054101E+00 2.0289602E+01 7.3028881E+00 76 7.5271957E+01 3.6997639E+01 6.8287788E+02
27 2.6045101E+00 2.0304286E+01 6.7649308E+02 77 7.6002941E+00 3.7451987E+01 7.2355574E+02
28 2.7207037E+00 2.0320170E+01 6.3678619E+02 78 7.7099417E+00 3.7780031E+01 7.3423582E+02
29 2.8078490E+00 2.0335480E+01 6.2611836E+02 79 7.8195893E+00 3.8017090E+01 7.1773143E+02
30 2.9008039E+00 2.0349455E+01 6.1446449E+02 80 7.9255807E+00 3.8131913E+01 6.9986359E+02
31 3.0286169E+00 2.0367298E+01 6.0204482E+02 81 8.0242596E+00 3.8175219E+01 6.8572115E+02
32 3.1244766E+00 2.0390790E+01 6.0719143E+02 82 8.1229384E+00 3.8180192E+01 6.8577110E+02
33 3.2203363E+00 2.0421284E+01 6.3750716E+02 83 8.2216173E+00 3.8174830E+01 6.7512132E+02
34 3.3161961E+00 2.0465059E+01 6.8666367E+02 84 8.3202962E+00 3.8197625E+01 6.5274894E+02
35 3.4120558E+00 2.0525009E+01 7.0787873E+02 85 8.4189750E+00 3.8301464E+01 6.2778561E+02
36 3.5079156E+00 2.0603143E+01 7.0668268E+02 86 8.5242325E+00 3.8538355E+01 6.1642528E+02
37 3.6037753E+00 2.0700112E+01 6.6077779E+02 87 8.6327792E+00 3.8920297E+01 6.1867835E+02
38 3.7315883E+00 2.0836636E+01 6.1695671E+02 88 8.7051437E+00 3.9337473E+01 6.2327312E+02
39 3.8274480E+00 2.0989091E+01 6.4176541E+02 89 8.8136905E+00 3.9809047E+01 6.3019744E+02
40 3.9233078E+00 2.1119736E+01 6.2944715E+02 90 8.9222372E+00 4.0378134E+01 6.3885124E+02
41 4.0191675E+00 2.1250632E+01 6.6549342E+02 91 9.0307840E+00 4.0907451E+01 6.1499408E+02
42 4.1150273E+00 2.1405668E+01 6.4663692E+02 92 9.1031484E+00 4.1315968E+01 6.1977658E+02
43 4.2108870E+00 2.1579414E+01 6.5539886E+02 93 9.2116952E+00 4.1703949E+01 5.8779492E+02
44 4.3067468E+00 2.1764494E+01 6.5151000E+02 94 9.3202419E+00 4.2148039E+01 5.8517120E+02
45 4.4026065E+00 2.1956947E+01 6.4024180E+02 95 9.4287887E+00 4.2560153E+01 5.9447576E+02
46 4.5016616E+00 2.2162304E+01 6.5801868E+02 96 9.5011532E+00 4.2870015E+01 6.0474964E+02
47 4.6141370E+00 2.2399801E+01 6.5186144E+02 97 9.6096999E+00 4.3139106E+01 5.9639978E+02
48 4.7301273E+00 2.2661163E+01 6.2988319E+02 98 9.7182467E+00 4.3415358E+01 5.8803959E+02
49 4.8074541E+00 2.2885245E+01 6.5420691E+02 99 9.8267934E+00 4.3639174E+01 6.0948193E+02
50 4.9234444E+00 2.3115904E+01 6.1879295E+02 100 9.9220501E+00 4.3806327E+01 6.2037356E+02
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C kW C kW
s.no Time THCP HRR s.no Time THCP HRR

101 1.0017307E+01 4.3947551E+01 6.3296758E+02 151 1.5015445E+01 4.6726450E+01 6.4494883E+02
102 1.0115739E+01 4.4085412E+01 6.6611752E+02 152 1.5125496E+01 4.7021620E+01 6.5616501E+02
103 1.0220521E+01 4.4222843E+01 6.8693423E+02 153 1.5235547E+01 4.7385216E+01 6.7707082E+02
104 1.0320708E+01 4.4348272E+01 6.6926938E+02 154 1.5308915E+01 4.7725020E+01 6.4506861E+02
105 1.0411705E+01 4.4451968E+01 6.9201220E+02 155 1.5418965E+01 4.8073393E+01 6.7211418E+02
106 1.0502702E+01 4.4539121E+01 6.8275116E+02 156 1.5529016E+01 4.8435976E+01 6.9253710E+02
107 1.0627064E+01 4.4625605E+01 6.9732213E+02 157 1.5602384E+01 4.8657895E+01 6.5646467E+02
108 1.0727161E+01 4.4699862E+01 6.8837029E+02 158 1.5712435E+01 4.8779211E+01 6.2511187E+02
109 1.0827257E+01 4.4747863E+01 6.4169261E+02 159 1.5813277E+01 4.8808621E+01 6.0906484E+02
110 1.0927354E+01 4.4773451E+01 6.4659814E+02 160 1.5931359E+01 4.8735063E+01 6.1125960E+02
111 1.1000758E+01 4.4774160E+01 6.4868227E+02 161 1.6010081E+01 4.8610986E+01 6.6626376E+02
112 1.1110864E+01 4.4748683E+01 6.2250897E+02 162 1.6123917E+01 4.8448013E+01 6.2735129E+02
113 1.1220970E+01 4.4681544E+01 5.9272899E+02 163 1.6229260E+01 4.8225107E+01 6.5621064E+02
114 1.1331076E+01 4.4565625E+01 5.7371478E+02 164 1.6330985E+01 4.7988126E+01 6.1032131E+02
115 1.1404480E+01 4.4426987E+01 6.1692722E+02 165 1.6425472E+01 4.7754848E+01 6.0340467E+02
116 1.1526024E+01 4.4239977E+01 6.4001891E+02 166 1.6526259E+01 4.7513856E+01 6.2824968E+02
117 1.1614521E+01 4.4002305E+01 6.5465047E+02 167 1.6633142E+01 4.7253629E+01 6.2695561E+02
118 1.1727851E+01 4.3790209E+01 6.3970418E+02 168 1.6701397E+01 4.7029544E+01 6.4773041E+02
119 1.1821347E+01 4.3670036E+01 6.0861164E+02 169 1.6803780E+01 4.6799370E+01 7.2441895E+02
120 1.1914844E+01 4.3721010E+01 6.0254892E+02 170 1.6906163E+01 4.6513192E+01 7.0834530E+02
121 1.2011457E+01 4.3925833E+01 6.3790102E+02 171 1.7003861E+01 4.6227376E+01 6.6852630E+02
122 1.2114303E+01 4.4246844E+01 6.6575134E+02 172 1.7121628E+01 4.5927395E+01 6.0523980E+02
123 1.2217150E+01 4.4606319E+01 7.1246782E+02 173 1.7215843E+01 4.5637237E+01 6.0204634E+02
124 1.2319996E+01 4.4981571E+01 7.1066809E+02 174 1.7319478E+01 4.5370206E+01 6.1384609E+02
125 1.2422842E+01 4.5382607E+01 7.0349118E+02 175 1.7426352E+01 4.5101034E+01 6.5305315E+02
126 1.2525689E+01 4.5789254E+01 6.6785957E+02 176 1.7533226E+01 4.4873748E+01 6.6125745E+02
127 1.2628535E+01 4.6157572E+01 6.1379556E+02 177 1.7604476E+01 4.4740962E+01 7.0688659E+02
128 1.2731381E+01 4.6461667E+01 5.9206622E+02 178 1.7711350E+01 4.4665497E+01 6.8910194E+02
129 1.2834228E+01 4.6678885E+01 6.2012384E+02 179 1.7818224E+01 4.4634631E+01 6.4582283E+02
130 1.2902792E+01 4.6784141E+01 6.6843591E+02 180 1.7932223E+01 4.4667588E+01 5.8585359E+02
131 1.3005638E+01 4.6830504E+01 6.6047662E+02 181 1.8018435E+01 4.4733645E+01 6.2530386E+02
132 1.3101436E+01 4.6842918E+01 6.3899435E+02 182 1.8104646E+01 4.4794608E+01 6.0671332E+02
133 1.3227542E+01 4.6815125E+01 6.0885740E+02 183 1.8217535E+01 4.4866848E+01 6.2424088E+02
134 1.3329042E+01 4.6761034E+01 5.9103645E+02 184 1.8316307E+01 4.4967867E+01 6.8398983E+02
135 1.3430542E+01 4.6701152E+01 6.1959570E+02 185 1.8415080E+01 4.5125857E+01 6.3317545E+02
136 1.3532042E+01 4.6618239E+01 6.3705758E+02 186 1.8513852E+01 4.5358883E+01 5.8100078E+02
137 1.3633542E+01 4.6493128E+01 6.7160645E+02 187 1.8612624E+01 4.5649381E+01 5.5825763E+02
138 1.3701208E+01 4.6357554E+01 6.8048101E+02 188 1.8714689E+01 4.6010659E+01 6.0592147E+02
139 1.3802708E+01 4.6198503E+01 6.7283581E+02 189 1.8834204E+01 4.6516122E+01 6.7116300E+02
140 1.3904208E+01 4.5987948E+01 6.5568471E+02 190 1.8904316E+01 4.6991417E+01 7.5887618E+02
141 1.4005708E+01 4.5765437E+01 6.7140095E+02 191 1.9007477E+01 4.7455523E+01 7.3356626E+02
142 1.4107208E+01 4.5551757E+01 6.4737786E+02 192 1.9110638E+01 4.7980993E+01 7.2379813E+02
143 1.4208708E+01 4.5376475E+01 6.3405167E+02 193 1.9213800E+01 4.8429484E+01 6.4571897E+02
144 1.4329977E+01 4.5281199E+01 6.4652066E+02 194 1.9316961E+01 4.8780830E+01 5.7518969E+02
145 1.4420928E+01 4.5313491E+01 6.3703873E+02 195 1.9420122E+01 4.9036803E+01 5.6585311E+02
146 1.4511879E+01 4.5446643E+01 5.9070029E+02 196 1.9537381E+01 4.9209144E+01 5.3472886E+02
147 1.4611925E+01 4.5674737E+01 5.5999146E+02 197 1.9620598E+01 4.9289534E+01 5.6615971E+02
148 1.4711972E+01 4.5952910E+01 5.7151325E+02 198 1.9703815E+01 4.9318066E+01 5.8692811E+02
149 1.4812018E+01 4.6225469E+01 5.7022521E+02 199 1.9828639E+01 4.9324401E+01 5.4112739E+02
150 1.4912064E+01 4.6475838E+01 6.2607919E+02 200 1.9916017E+01 4.9317488E+01 5.2796792E+02
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s.no Time THCP HRR s.no Time THCP HRR

201 2.0007555E+01 4.9311275E+01 5.8855192E+02 251 2.5023124E+01 5.2902462E+01 6.3573378E+02
202 2.0144863E+01 4.9333617E+01 6.2056769E+02 252 2.5135226E+01 5.2611075E+01 6.6285659E+02
203 2.0236401E+01 4.9430100E+01 6.6279755E+02 253 2.5206305E+01 5.2356897E+01 6.6022822E+02
204 2.0321264E+01 4.9568774E+01 6.9195228E+02 254 2.5312924E+01 5.2104308E+01 7.3508886E+02
205 2.0438545E+01 4.9775302E+01 7.0496534E+02 255 2.5414811E+01 5.1822399E+01 7.4248416E+02
206 2.0516733E+01 5.0007344E+01 7.0000618E+02 256 2.5507235E+01 5.1593132E+01 6.7133141E+02
207 2.0621768E+01 5.0232597E+01 6.4848869E+02 257 2.5630466E+01 5.1399444E+01 5.9661082E+02
208 2.0713964E+01 5.0466355E+01 5.8494767E+02 258 2.5722889E+01 5.1282036E+01 5.7193509E+02
209 2.0803021E+01 5.0665801E+01 5.9030687E+02 259 2.5821474E+01 5.1245815E+01 6.2588396E+02
210 2.0913396E+01 5.0860674E+01 5.9950482E+02 260 2.5923140E+01 5.1272657E+01 6.5509965E+02
211 2.1010526E+01 5.1031708E+01 7.1818656E+02 261 2.6024806E+01 5.1371377E+01 6.4620107E+02
212 2.1110691E+01 5.1134408E+01 7.9625866E+02 262 2.6129860E+01 5.1565224E+01 6.4984042E+02
213 2.1226372E+01 5.1181718E+01 7.8978099E+02 263 2.6204415E+01 5.1803357E+01 6.4367375E+02
214 2.1318917E+01 5.1175279E+01 6.8574915E+02 264 2.6316247E+01 5.2092157E+01 6.8196259E+02
215 2.1414354E+01 5.1131259E+01 6.2694221E+02 265 2.6428079E+01 5.2451260E+01 6.9884523E+02
216 2.1509791E+01 5.1062084E+01 5.9086635E+02 266 2.6502634E+01 5.2740779E+01 7.0532552E+02
217 2.1605228E+01 5.0978255E+01 5.9605843E+02 267 2.6603077E+01 5.2982701E+01 6.7045937E+02
218 2.1700665E+01 5.0887062E+01 6.2269983E+02 268 2.6710001E+01 5.3242990E+01 6.4838069E+02
219 2.1831096E+01 5.0777017E+01 6.7751135E+02 269 2.6816924E+01 5.3485411E+01 5.8970085E+02
220 2.1911931E+01 5.0672804E+01 6.5160865E+02 270 2.6923848E+01 5.3730712E+01 5.7682223E+02
221 2.2034143E+01 5.0575496E+01 6.6714378E+02 271 2.7030771E+01 5.4059160E+01 5.6905996E+02
222 2.2104881E+01 5.0488206E+01 6.6972997E+02 272 2.7105617E+01 5.4421092E+01 5.6284117E+02
223 2.2204513E+01 5.0441461E+01 6.2633104E+02 273 2.7231074E+01 5.4888213E+01 5.8565648E+02
224 2.2310786E+01 5.0452109E+01 6.3069234E+02 274 2.7317326E+01 5.5406238E+01 5.8285122E+02
225 2.2431341E+01 5.0548884E+01 5.7362279E+02 275 2.7403577E+01 5.5833795E+01 5.8126592E+02
226 2.2511710E+01 5.0681865E+01 4.9628191E+02 276 2.7532954E+01 5.6294921E+01 6.3337847E+02
227 2.2632264E+01 5.0902703E+01 5.1250991E+02 277 2.7610691E+01 5.6635945E+01 7.6689934E+02
228 2.2716652E+01 5.1281382E+01 6.0009854E+02 278 2.7721446E+01 5.6840058E+01 7.0201570E+02
229 2.2805058E+01 5.1767765E+01 6.4994443E+02 279 2.7827092E+01 5.6931899E+01 6.4301953E+02
230 2.2922676E+01 5.2465103E+01 5.9810700E+02 280 2.7928453E+01 5.6852563E+01 6.0142563E+02
231 2.3032020E+01 5.3276337E+01 5.7159813E+02 281 2.8029814E+01 5.6620905E+01 5.9198557E+02
232 2.3128892E+01 5.3921488E+01 5.2723657E+02 282 2.8134554E+01 5.6263428E+01 6.1993096E+02
233 2.3225763E+01 5.4451022E+01 5.5822444E+02 283 2.8208885E+01 5.5902613E+01 7.0187960E+02
234 2.3322635E+01 5.4889346E+01 6.7448949E+02 284 2.8320382E+01 5.5523553E+01 7.3329370E+02
235 2.3419506E+01 5.5226644E+01 7.5191020E+02 285 2.8431879E+01 5.5090694E+01 7.0970296E+02
236 2.3507833E+01 5.5471984E+01 7.5299229E+02 286 2.8506210E+01 5.4761548E+01 6.3279563E+02
237 2.3619907E+01 5.5681814E+01 7.1442619E+02 287 2.8617708E+01 5.4464969E+01 6.1718751E+02
238 2.3709566E+01 5.5833484E+01 6.3722257E+02 288 2.8729205E+01 5.4136710E+01 5.9675719E+02
239 2.3802027E+01 5.5896603E+01 6.3440354E+02 289 2.8803536E+01 5.3877071E+01 5.7578730E+02
240 2.3925308E+01 5.5867939E+01 6.5541012E+02 290 2.8915033E+01 5.3631288E+01 5.9538463E+02
241 2.4017768E+01 5.5730150E+01 6.7866736E+02 291 2.9033963E+01 5.3355667E+01 5.9956125E+02
242 2.4110229E+01 5.5517910E+01 6.8087310E+02 292 2.9110984E+01 5.3165766E+01 6.3081632E+02
243 2.4202690E+01 5.5238205E+01 6.8143341E+02 293 2.9219398E+01 5.3023878E+01 6.4002883E+02
244 2.4304397E+01 5.4889895E+01 6.6954839E+02 294 2.9327813E+01 5.2886316E+01 6.3259360E+02
245 2.4406103E+01 5.4508648E+01 7.0580017E+02 295 2.9407318E+01 5.2791685E+01 5.7942211E+02
246 2.4507810E+01 5.4150173E+01 7.1353998E+02 296 2.9522552E+01 5.2731363E+01 6.2955039E+02
247 2.4609517E+01 5.3843808E+01 6.4930437E+02 297 2.9629744E+01 5.2697635E+01 6.6726658E+02
248 2.4711224E+01 5.3587967E+01 5.6662740E+02 298 2.9726000E+01 5.2682874E+01 7.0474890E+02
249 2.4812930E+01 5.3365478E+01 5.2533899E+02 299 2.9828673E+01 5.2661371E+01 7.2259545E+02
250 2.4914637E+01 5.3148705E+01 5.6784036E+02 300 2.9934555E+01 5.2619727E+01 7.2844152E+02
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301 3.0005143E+01 5.2565208E+01 6.9696978E+02 351 3.5001615E+01 5.3078465E+01 6.6731284E+02
302 3.0111024E+01 5.2491390E+01 6.6432438E+02 352 3.5128101E+01 5.2621142E+01 7.3379014E+02
303 3.0216906E+01 5.2386069E+01 5.9542105E+02 353 3.5200049E+01 5.2156740E+01 6.4424028E+02
304 3.0322788E+01 5.2283989E+01 5.2342287E+02 354 3.5307972E+01 5.1752904E+01 6.1031373E+02
305 3.0428670E+01 5.2231909E+01 5.3182761E+02 355 3.5423090E+01 5.1283299E+01 5.7404054E+02
306 3.0534552E+01 5.2290185E+01 5.4319678E+02 356 3.5510148E+01 5.0922082E+01 5.9261417E+02
307 3.0612198E+01 5.2454923E+01 6.1896789E+02 357 3.5640735E+01 5.0647721E+01 6.2329694E+02
308 3.0728668E+01 5.2746337E+01 7.0783444E+02 358 3.5727792E+01 5.0484262E+01 6.5058606E+02
309 3.0806315E+01 5.3124655E+01 7.3318783E+02 359 3.5814850E+01 5.0441935E+01 6.2981980E+02
310 3.0922785E+01 5.3556828E+01 6.7002127E+02 360 3.5901908E+01 5.0455094E+01 6.0626618E+02
311 3.1000431E+01 5.4002181E+01 6.6478124E+02 361 3.6032495E+01 5.0519104E+01 6.0737127E+02
312 3.1111851E+01 5.4421017E+01 6.3628194E+02 362 3.6119553E+01 5.0608186E+01 5.8830307E+02
313 3.1213171E+01 5.4848312E+01 6.3343759E+02 363 3.6206611E+01 5.0695613E+01 6.4478979E+02
314 3.1324623E+01 5.5212713E+01 6.4478447E+02 364 3.6337197E+01 5.0839044E+01 6.7521475E+02
315 3.1436075E+01 5.5491197E+01 7.3554035E+02 365 3.6416652E+01 5.1019801E+01 6.8873869E+02
316 3.1510376E+01 5.5648389E+01 7.5569056E+02 366 3.6524431E+01 5.1222100E+01 6.4042818E+02
317 3.1602950E+01 5.5717288E+01 7.1181487E+02 367 3.6603468E+01 5.1458026E+01 5.9467908E+02
318 3.1726383E+01 5.5708331E+01 6.4910741E+02 368 3.6722025E+01 5.1712291E+01 5.6883023E+02
319 3.1828524E+01 5.5594896E+01 6.0088796E+02 369 3.6801062E+01 5.1953179E+01 5.6444642E+02
320 3.1903201E+01 5.5432875E+01 5.9579906E+02 370 3.6919619E+01 5.2146939E+01 5.4669920E+02
321 3.2002386E+01 5.5222539E+01 6.2524285E+02 371 3.7038175E+01 5.2290930E+01 5.5597039E+02
322 3.2101571E+01 5.4914821E+01 6.4013293E+02 372 3.7117213E+01 5.2327719E+01 6.3110853E+02
323 3.2200756E+01 5.4552331E+01 6.3525538E+02 373 3.7200202E+01 5.2306307E+01 6.8270262E+02
324 3.2306553E+01 5.4146840E+01 6.1222281E+02 374 3.7330614E+01 5.2239369E+01 6.6643390E+02
325 3.2430567E+01 5.3709640E+01 6.1269745E+02 375 3.7405562E+01 5.2174207E+01 7.2189775E+02
326 3.2518578E+01 5.3376608E+01 6.1692860E+02 376 3.7517984E+01 5.2123446E+01 7.8660799E+02
327 3.2606588E+01 5.3162332E+01 6.0851727E+02 377 3.7634153E+01 5.2076829E+01 7.5808934E+02
328 3.2734196E+01 5.2965409E+01 6.1189125E+02 378 3.7712243E+01 5.2037738E+01 7.2152691E+02
329 3.2809515E+01 5.2806988E+01 5.6394476E+02 379 3.7812463E+01 5.1999608E+01 6.1529946E+02
330 3.2917551E+01 5.2715037E+01 6.1051762E+02 380 3.7907491E+01 5.1961581E+01 5.3714504E+02
331 3.3032790E+01 5.2667419E+01 5.9137282E+02 381 3.8008854E+01 5.1934966E+01 5.5321423E+02
332 3.3119939E+01 5.2697172E+01 6.3349796E+02 382 3.8113384E+01 5.1936928E+01 6.3603918E+02
333 3.3211603E+01 5.2767461E+01 7.5724025E+02 383 3.8236034E+01 5.2016079E+01 6.9232255E+02
334 3.3308379E+01 5.2889993E+01 7.0815262E+02 384 3.8320355E+01 5.2165283E+01 6.9493609E+02
335 3.3411400E+01 5.3053968E+01 6.4730337E+02 385 3.8429298E+01 5.2355635E+01 7.0854895E+02
336 3.3514420E+01 5.3243757E+01 6.2326140E+00 386 3.8529472E+01 5.2590413E+01 6.7903393E+02
337 3.3620874E+01 5.3463408E+01 6.0343648E+02 387 3.8629646E+01 5.2827162E+01 6.6226078E+02
338 3.3734196E+01 5.3724118E+01 5.9335859E+02 388 3.8729820E+01 5.3075146E+01 6.4872998E+02
339 3.3809745E+01 5.3960136E+01 6.3588236E+02 389 3.8829994E+01 5.3388508E+01 6.2553025E+02
340 3.3923067E+01 5.4207739E+01 6.5002446E+02 390 3.8930167E+01 5.3851392E+01 6.3600987E+02
341 3.4036389E+01 5.4503915E+01 6.4767512E+02 391 3.9030341E+01 5.4477625E+01 6.5629249E+02
342 3.4111938E+01 5.4720056E+01 6.2024920E+02 392 3.9130515E+01 5.5191493E+01 6.3306371E+02
343 3.4225260E+01 5.4862625E+01 6.5022088E+02 393 3.9234028E+01 5.5946482E+01 6.0868887E+02
344 3.4300808E+01 5.4915285E+01 6.4670971E+02 394 3.9307488E+01 5.6583479E+01 6.0519734E+02
345 3.4421685E+01 5.4861369E+01 6.5530040E+02 395 3.9436779E+01 5.7240258E+01 5.8258791E+02
346 3.4521068E+01 5.4709154E+01 7.1152941E+02 396 3.9525667E+01 5.7882289E+01 6.2650215E+02
347 3.4620450E+01 5.4485281E+01 6.2687526E+02 397 3.9614554E+01 5.8411819E+01 6.8466979E+02
348 3.4737059E+01 5.4162930E+01 5.4102454E+02 398 3.9703442E+01 5.8997040E+01 7.1049364E+02
349 3.4825244E+01 5.3802572E+01 5.7463717E+02 399 3.9836773E+01 5.9796591E+01 6.3913138E+02
350 3.4913430E+01 5.3457338E+01 6.0287892E+02 400 3.9925661E+01 6.0566942E+01 6.0146405E+02
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401 4.0014548E+01 6.1087873E+01 6.1906367E+02 451 4.5017529E+01 6.2345666E+01 6.3476395E+02
402 4.0126212E+01 6.1505042E+01 6.3950756E+02 452 4.5105212E+01 6.2168853E+01 7.2372554E+02
403 4.0203851E+01 6.1772079E+01 5.4727227E+02 453 4.5230424E+01 6.1861409E+01 7.4912947E+02
404 4.0333989E+01 6.1925096E+01 5.1486029E+02 454 4.5305484E+01 6.1509401E+01 7.3945401E+02
405 4.0423459E+01 6.1987507E+01 5.9427455E+02 455 4.5429334E+01 6.1101350E+01 7.2492571E+02
406 4.0512929E+01 6.1971026E+01 6.6549892E+02 456 4.5532215E+01 6.0650760E+01 7.1430816E+02
407 4.0630544E+01 6.1871486E+01 6.9224221E+02 457 4.5630871E+01 6.0251670E+01 6.6786257E+02
408 4.0708955E+01 6.1700068E+01 6.7691352E+02 458 4.5703219E+01 5.9925533E+01 5.7315362E+02
409 4.0815756E+01 6.1477852E+01 7.3610864E+02 459 4.5811741E+01 5.9616589E+01 5.4411790E+02
410 4.0909732E+01 6.1194258E+01 6.7375859E+02 460 4.5931116E+01 5.9263724E+01 5.4230949E+02
411 4.1023100E+01 6.0853080E+01 6.2014318E+02 461 4.6010699E+01 5.8995233E+01 5.5397089E+02
412 4.1136468E+01 6.0480422E+01 5.9976151E+02 462 4.6130073E+01 5.8755387E+01 5.6939490E+02
413 4.1212046E+01 6.0180164E+01 5.5406198E+02 463 4.6209656E+01 5.8538501E+01 5.9782243E+02
414 4.1325414E+01 5.9906072E+01 5.7013920E+02 464 4.6329030E+01 5.8347220E+01 6.3473718E+02
415 4.1400992E+01 5.9666913E+01 5.5791360E+02 465 4.6408613E+01 5.8179151E+01 6.8947526E+02
416 4.1514359E+01 5.9478246E+01 5.9073426E+02 466 4.6527987E+01 5.8039223E+01 7.2025122E+02
417 4.1627727E+01 5.9309965E+01 6.2822314E+02 467 4.6607570E+01 5.7925221E+01 6.8359688E+02
418 4.1707084E+01 5.9199864E+01 6.0485378E+02 468 4.6726944E+01 5.7835572E+01 5.8201292E+02
419 4.1822588E+01 5.9102292E+01 6.3600119E+02 469 4.6806527E+01 5.7751516E+01 5.9303821E+02
420 4.1933490E+01 5.8988384E+01 7.0943419E+02 470 4.6933860E+01 5.7654022E+01 5.7906585E+02
421 4.2011122E+01 5.8885542E+01 7.1648020E+02 471 4.7021401E+01 5.7535501E+01 5.8935923E+02
422 4.2122187E+01 5.8768175E+01 7.2418315E+02 472 4.7135842E+01 5.7406376E+01 5.7902262E+02
423 4.2227788E+01 5.8622049E+01 6.8861355E+02 473 4.7212137E+01 5.7265386E+01 5.9124409E+02
424 4.2333389E+01 5.8489493E+01 6.5886497E+02 474 4.7326578E+01 5.7116964E+01 6.0269636E+02
425 4.2403790E+01 5.8403831E+01 6.7689574E+02 475 4.7402873E+01 5.6970263E+01 5.9142345E+02
426 4.2509391E+01 5.8362588E+01 6.4491426E+02 476 4.7517314E+01 5.6854613E+01 6.3930160E+02
427 4.2625552E+01 5.8387329E+01 6.4134843E+02 477 4.7635571E+01 5.6824685E+01 6.3453407E+02
428 4.2702993E+01 5.8459550E+01 6.1581573E+02 478 4.7719495E+01 5.6932860E+01 6.6726828E+02
429 4.2819154E+01 5.8546338E+01 6.6121033E+02 479 4.7803419E+01 5.7101360E+01 6.9096578E+02
430 4.2937194E+01 5.8635220E+01 6.5765569E+02 480 4.7922995E+01 5.7358225E+01 6.4616755E+02
431 4.3012642E+01 5.8684984E+01 6.0001572E+02 481 4.8041005E+01 5.7710093E+01 5.5761328E+02
432 4.3125813E+01 5.8721889E+01 5.8884173E+02 482 4.8127284E+01 5.8094604E+01 5.1587572E+02
433 4.3201261E+01 5.8763629E+01 5.6343739E+02 483 4.8213563E+01 5.8525221E+01 5.8113418E+02
434 4.3314432E+01 5.8820519E+01 5.4897980E+02 484 4.8342982E+01 5.9305277E+01 6.0762739E+02
435 4.3427604E+01 5.8912756E+01 5.9355474E+02 485 4.8417959E+01 6.0259230E+01 6.3099621E+02
436 4.3503051E+01 5.9015302E+01 6.6360125E+02 486 4.8530425E+01 6.1310441E+01 6.7744511E+02
437 4.3616223E+01 5.9157615E+01 7.0899355E+02 487 4.8605402E+01 6.2357290E+01 6.7619805E+02
438 4.3729394E+01 5.9399272E+01 7.0294986E+02 488 4.8717868E+01 6.3331674E+01 6.1652353E+02
439 4.3800056E+01 5.9658668E+01 6.6712989E+02 489 4.8830334E+01 6.4298328E+01 6.5724822E+02
440 4.3931810E+01 6.0012694E+01 6.3198063E+02 490 4.8905312E+01 6.4833544E+01 7.1925349E+02
441 4.4030626E+01 6.0467670E+01 6.5301280E+02 491 4.9017778E+01 6.5043785E+01 8.1386313E+02
442 4.4132735E+01 6.0866922E+01 6.6505688E+02 492 4.9120358E+01 6.5037235E+01 7.4278124E+02
443 4.4205200E+01 6.1189401E+01 7.1703966E+02 493 4.9205926E+01 6.4937544E+01 6.3096077E+02
444 4.4313897E+01 6.1484021E+01 6.8693996E+02 494 4.9327377E+01 6.4799502E+01 6.0453766E+02
445 4.4422594E+01 6.1793899E+01 6.5050398E+02 495 4.9421502E+01 6.4668655E+01 6.4490634E+02
446 4.4531291E+01 6.2053367E+01 6.2376720E+02 496 4.9525039E+01 6.4593682E+01 6.3994029E+02
447 4.4611002E+01 6.2239134E+01 6.0441443E+02 497 4.9602191E+01 6.4584870E+01 6.2246153E+02
448 4.4730569E+01 6.2380491E+01 5.5417754E+02 498 4.9723429E+01 6.4700002E+01 6.3328740E+02
449 4.4810280E+01 6.2466345E+01 5.5352372E+02 499 4.9804255E+01 6.4962166E+01 5.9495270E+02
450 4.4929847E+01 6.2457005E+01 5.8926288E+02 500 4.9925494E+01 6.5348592E+01 5.8465420E+02
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501 5.0006320E+01 6.5797860E+01 6.1764038E+02 551 5.5025636E+01 6.6276509E+01 7.1284020E+02
502 5.0127558E+01 6.6236862E+01 6.0974608E+02 552 5.5103994E+01 6.6279930E+01 7.1222418E+02
503 5.0208384E+01 6.6582088E+01 6.1402116E+02 553 5.5221533E+01 6.6347948E+01 6.4531732E+02
504 5.0321317E+01 6.6772561E+01 6.0783970E+02 554 5.5339071E+01 6.6517447E+01 6.1709971E+02
505 5.0430097E+01 6.6853082E+01 5.4874602E+02 555 5.5417429E+01 6.6722579E+01 5.8028295E+02
506 5.0506243E+01 6.6849950E+01 5.7163014E+02 556 5.5534967E+01 6.6967096E+01 6.0743496E+02
507 5.0625901E+01 6.6809714E+01 5.9839140E+02 557 5.5613326E+01 6.7220169E+01 6.5845566E+02
508 5.0709661E+01 6.6773631E+01 6.3724550E+02 558 5.5730864E+01 6.7479455E+01 7.3328966E+02
509 5.0841285E+01 6.6838342E+01 6.6596435E+02 559 5.5809223E+01 6.7747476E+01 6.2420624E+02
510 5.0929034E+01 6.7110855E+01 6.7522965E+02 560 5.5938515E+01 6.8046241E+01 5.7011710E+02
511 5.1016784E+01 6.7491992E+01 6.6506149E+02 561 5.6024710E+01 6.8353920E+01 5.4545565E+02
512 5.1132096E+01 6.7997529E+01 6.6912676E+02 562 5.6110904E+01 6.8604933E+01 5.1295132E+02
513 5.1208970E+01 6.8483995E+01 6.7034323E+02 563 5.6240196E+01 6.8958345E+01 5.4962957E+02
514 5.1324283E+01 6.8896474E+01 6.8476655E+02 564 5.6326391E+01 6.9383291E+01 5.9831242E+02
515 5.1401157E+01 6.9184947E+01 6.8945475E+02 565 5.6412585E+01 6.9816304E+01 6.5754707E+02
516 5.1516469E+01 6.9331894E+01 7.1146446E+02 566 5.6541877E+01 7.0481227E+01 7.1697647E+02
517 5.1631782E+01 6.9419350E+01 6.7939618E+02 567 5.6628072E+01 7.1241583E+01 7.3483560E+02
518 5.1700427E+01 6.9485812E+01 6.4012915E+02 568 5.6714267E+01 7.1896255E+01 7.3914127E+02
519 5.1803395E+01 6.9614898E+01 6.2096721E+02 569 5.6833859E+01 7.2640961E+01 6.9183890E+02
520 5.1906364E+01 6.9868103E+01 5.9805344E+02 570 5.6910354E+01 7.3228341E+01 6.4365345E+02
521 5.2009332E+01 7.0295111E+01 5.7674706E+02 571 5.7025096E+01 7.3606503E+01 6.7139969E+02
522 5.2112300E+01 7.0819866E+01 5.7604955E+02 572 5.7101591E+01 7.3802600E+01 6.8622050E+02
523 5.2215268E+01 7.1341647E+01 6.1785034E+02 573 5.7207624E+01 7.3758837E+01 6.2510425E+02
524 5.2328534E+01 7.1829690E+01 6.2798318E+02 574 5.7316081E+01 7.3438244E+01 5.4809554E+02
525 5.2404044E+01 7.2178688E+01 6.5195180E+02 575 5.7435384E+01 7.2830693E+01 4.8608401E+02
526 5.2517309E+01 7.2420255E+01 6.3286156E+02 576 5.7517404E+01 7.2131176E+01 4.9086439E+02
527 5.2630574E+01 7.2551413E+01 6.1205944E+02 577 5.7644536E+01 7.1263375E+01 5.4574977E+02
528 5.2706084E+01 7.2529659E+01 5.8251653E+02 578 5.7739269E+01 7.0202202E+01 6.1067108E+02
529 5.2819349E+01 7.2407169E+01 5.9412289E+02 579 5.7833256E+01 6.9229569E+01 6.5479910E+02
530 5.2932614E+01 7.2170003E+01 6.0165083E+02 580 5.7921985E+01 6.8263822E+01 7.0641201E+02
531 5.3008124E+01 7.1919192E+01 6.0538845E+02 581 5.8020878E+01 6.7322568E+01 8.0333345E+02
532 5.3121389E+01 7.1659077E+01 6.2376880E+02 582 5.8124071E+01 6.6301018E+01 7.1872199E+02
533 5.3234654E+01 7.1390157E+01 6.4975569E+02 583 5.8200566E+01 6.5492986E+01 6.3930207E+02
534 5.3310164E+01 7.1203728E+01 6.6588945E+02 584 5.8309218E+01 6.4894796E+01 5.8212074E+02
535 5.3423429E+01 7.1021134E+01 6.6333590E+02 585 5.8417871E+01 6.4494858E+01 5.7646171E+02
536 5.3536695E+01 7.0774949E+01 6.4558866E+02 586 5.8526523E+01 6.4449256E+01 5.7030607E+02
537 5.3612205E+01 7.0542608E+01 6.4193026E+02 587 5.8606201E+01 6.4679004E+01 6.3334571E+02
538 5.3725470E+01 7.0287847E+01 6.5334142E+02 588 5.8722943E+01 6.5082294E+01 6.6097382E+02
539 5.3800980E+01 7.0008926E+01 6.5970396E+02 589 5.8834134E+01 6.5586759E+01 7.5885067E+02
540 5.3914245E+01 6.9679155E+01 6.4161304E+02 590 5.8932096E+01 6.5991058E+01 7.2567017E+02
541 5.4027510E+01 6.9224363E+01 6.6098164E+02 591 5.9001618E+01 6.6234230E+01 6.8532070E+02
542 5.4103020E+01 6.8814543E+01 7.2082338E+02 592 5.9105900E+01 6.6364611E+01 6.8174818E+02
543 5.4216285E+01 6.8392155E+01 7.5228758E+02 593 5.9210183E+01 6.6363298E+01 6.5127197E+02
544 5.4329550E+01 6.7897638E+01 6.7218896E+02 594 5.9314466E+01 6.6220385E+01 6.4661095E+02
545 5.4429450E+01 6.7484389E+01 5.8991925E+02 595 5.9418748E+01 6.5987291E+01 6.4419884E+02
546 5.4529349E+01 6.7137930E+01 5.8727709E+02 596 5.9529983E+01 6.5686886E+01 6.7633887E+02
547 5.4635909E+01 6.6840676E+01 5.7453413E+02 597 5.9606457E+01 6.5417943E+01 6.4503522E+02
548 5.4720524E+01 6.6620028E+01 5.6325907E+02 598 5.9721168E+01 6.5194828E+01 6.2114642E+02
549 5.4809168E+01 6.6468437E+01 6.3295207E+02 599 5.9805289E+01 6.5045188E+01 6.8316065E+02
550 5.4942134E+01 6.6337890E+01 6.7674085E+02 600 5.9917240E+01 6.4997764E+01 6.9957297E+02
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601 6.0032557E+01 6.5030763E+01 6.7290024E+09 651 6.5004722E+01 6.3229451E+01 5.9022790E+09
602 6.0109436E+01 6.5165929E+01 6.5319571E+09 652 6.5123398E+01 6.2274832E+01 6.4067842E+09
603 6.0224753E+01 6.5610345E+01 6.0154406E+09 653 6.5212405E+01 6.1398177E+01 6.6619101E+09
604 6.0301632E+01 6.6410986E+01 5.3988592E+09 654 6.5310313E+01 6.0680955E+01 6.4381138E+09
605 6.0416950E+01 6.7502220E+01 5.0698720E+09 655 6.5411484E+01 6.0020673E+01 6.2649095E+09
606 6.0532267E+01 6.8932711E+01 5.1686558E+09 656 6.5519182E+01 5.9444453E+01 6.0067846E+09
607 6.0616834E+01 7.0141825E+01 5.5816997E+09 657 6.5626881E+01 5.8992573E+01 5.9201685E+09
608 6.0709857E+01 7.1075245E+01 5.9154212E+09 658 6.5734579E+01 5.8666343E+01 5.6839553E+09
609 6.0802879E+01 7.1816720E+01 6.0282591E+09 659 6.5806378E+01 5.8457964E+01 5.9953506E+09
610 6.0942414E+01 7.2379888E+01 6.4665635E+09 660 6.5914076E+01 5.8276253E+01 6.3289341E+09
611 6.1018578E+01 7.2625112E+01 6.6847045E+09 661 6.6021775E+01 5.8081265E+01 6.5066442E+09
612 6.1132823E+01 7.2690146E+01 6.3678155E+09 662 6.6129473E+01 5.7914529E+01 6.3883804E+09
613 6.1208987E+01 7.2687643E+01 6.0976774E+09 663 6.6201272E+01 5.7790760E+01 6.1775539E+09
614 6.1327041E+01 7.2672545E+01 5.5994206E+09 664 6.6308970E+01 5.7680359E+01 6.3072678E+09
615 6.1410821E+01 7.2705362E+01 5.8222165E+09 665 6.6416669E+01 5.7571710E+01 6.3354337E+09
616 6.1517243E+01 7.2827507E+01 6.3207281E+09 666 6.6535137E+01 5.7451094E+01 6.3411962E+09
617 6.1623664E+01 7.3094488E+01 6.6224899E+09 667 6.6614116E+01 5.7295037E+01 6.4219619E+09
618 6.1730085E+01 7.3478803E+01 6.8121618E+09 668 6.6732584E+01 5.7041484E+01 6.5399569E+09
619 6.1801033E+01 7.3838967E+01 6.1895776E+09 669 6.6819461E+01 5.6693096E+01 7.4309784E+09
620 6.1907454E+01 7.4194340E+01 6.1431152E+09 670 6.6927387E+01 5.6353759E+01 7.1654497E+09
621 6.2013875E+01 7.4575526E+01 6.7232536E+09 671 6.7002936E+01 5.6017255E+01 6.2581245E+09
622 6.2120297E+01 7.4831433E+01 6.3303640E+09 672 6.7121655E+01 5.5660958E+01 6.2100965E+09
623 6.2237360E+01 7.4905280E+01 6.4028151E+09 673 6.7228254E+01 5.5258366E+01 5.9883054E+09
624 6.2315402E+01 7.4790853E+01 6.7476281E+09 674 6.7334853E+01 5.4860400E+01 6.4029346E+09
625 6.2432466E+01 7.4506612E+01 6.6685492E+09 675 6.7405919E+01 5.4509178E+01 6.8381259E+09
626 6.2510508E+01 7.4103064E+01 6.5627713E+09 676 6.7512519E+01 5.4116536E+01 6.2983307E+09
627 6.2627572E+01 7.3588572E+01 6.5176796E+09 677 6.7619118E+01 5.3574614E+01 5.5942874E+09
628 6.2713418E+01 7.2986704E+01 6.4454553E+09 678 6.7722031E+01 5.2971987E+01 5.7790980E+09
629 6.2831104E+01 7.2402944E+01 6.4879544E+09 679 6.7817570E+01 5.2358558E+01 6.1938482E+09
630 6.2905866E+01 7.1905346E+01 6.7312433E+09 680 6.7922663E+01 5.1694248E+01 6.6075244E+09
631 6.3018010E+01 7.1644211E+01 6.7902795E+09 681 6.8027755E+01 5.1004747E+01 6.5988524E+09
632 6.3130153E+01 7.1828533E+01 6.8470703E+09 682 6.8132848E+01 5.0329579E+01 6.9543534E+09
633 6.3204916E+01 7.2370734E+01 6.6432048E+09 683 6.8202910E+01 4.9790219E+01 6.8973769E+09
634 6.3305723E+01 7.3027661E+01 6.3297278E+09 684 6.8308003E+01 4.9289267E+01 6.8109586E+09
635 6.3406530E+01 7.3783431E+01 6.3815150E+09 685 6.8413096E+01 4.8755034E+01 6.6554336E+09
636 6.3507337E+01 7.4435595E+01 6.6103923E+09 686 6.8510584E+01 4.8335786E+01 6.8471348E+09
637 6.3611504E+01 7.4878377E+01 6.7232980E+09 687 6.8604268E+01 4.8036260E+01 6.9697141E+09
638 6.3722392E+01 7.5064997E+01 6.4010913E+09 688 6.8729181E+01 4.7825961E+01 6.6629212E+09
639 6.3833280E+01 7.4965978E+01 6.2246445E+09 689 6.8822866E+01 4.7749760E+01 6.7146812E+09
640 6.3907205E+01 7.4647787E+01 5.9573037E+09 690 6.8916550E+01 4.7786191E+01 6.0937606E+09
641 6.4018093E+01 7.4095842E+01 6.0485482E+09 691 6.9016481E+01 4.7899749E+01 6.2633000E+09
642 6.4128981E+01 7.3178070E+01 5.8843676E+09 692 6.9119534E+01 4.8092678E+01 6.6733019E+09
643 6.4202906E+01 7.2251877E+01 5.9724784E+09 693 6.9232892E+01 4.8408431E+01 6.4243542E+09
644 6.4324883E+01 7.1112845E+01 5.8704768E+09 694 6.9308465E+01 4.8775695E+01 6.4245578E+09
645 6.4406201E+01 6.9880931E+01 6.2253123E+09 695 6.9421823E+01 4.9235219E+01 5.9270487E+09
646 6.4540375E+01 6.8531366E+01 7.1761084E+09 696 6.9535181E+01 4.9885081E+01 6.0748891E+09
647 6.4606509E+01 6.7392583E+01 7.3943796E+09 697 6.9610754E+01 5.0492890E+01 6.2325503E+09
648 6.4720827E+01 6.6312827E+01 6.5605811E+09 698 6.9724112E+01 5.1136859E+01 6.2994664E+09
649 6.4826708E+01 6.5099504E+01 6.6671439E+09 699 6.9837470E+01 5.1907262E+01 6.8589705E+09
650 6.4915715E+01 6.4107324E+01 6.3986051E+09 700 6.9913043E+01 5.2514400E+01 6.6687461E+09
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701 7.0026401E+01 5.3043585E+01 6.5695845E+09 751 7.5011025E+01 5.9659115E+01 6.0920146E+09
702 7.0101973E+01 5.3445866E+01 6.3957400E+09 752 7.5138173E+01 6.0814600E+01 6.2145625E+09
703 7.0205417E+01 5.3672682E+01 6.0406888E+09 753 7.5222938E+01 6.1998176E+01 6.4505442E+09
704 7.0303903E+01 5.3761779E+01 5.8001879E+09 754 7.5300623E+01 6.2864725E+01 6.4985201E+09
705 7.0419460E+01 5.3615091E+01 5.6534241E+09 755 7.5413591E+01 6.3825217E+01 5.7000867E+09
706 7.0538628E+01 5.3230576E+01 5.8331130E+09 756 7.5524843E+01 6.4854058E+01 6.0277267E+09
707 7.0618073E+01 5.2786568E+01 5.6876728E+09 757 7.5625603E+01 6.5698785E+01 6.3364491E+09
708 7.0701491E+01 5.2357689E+01 6.3315341E+09 758 7.5726363E+01 6.5698785E+01 5.8970174E+09
709 7.0828134E+01 5.1791604E+01 7.1543958E+09 759 7.5827124E+01 6.6908270E+01 6.3417491E+09
710 7.0906640E+01 5.1312774E+01 7.0333647E+09 760 7.5901014E+01 6.7215467E+01 6.4576762E+09
711 7.1024400E+01 5.1053821E+01 6.9814662E+09 761 7.6003415E+01 6.7341435E+01 6.8648104E+09
712 7.1131226E+01 5.1031559E+01 6.4153087E+09 762 7.6101599E+01 6.7337448E+01 6.5585558E+09
713 7.1232584E+01 5.1211187E+01 6.5689552E+09 763 7.6203055E+01 6.7234172E+01 6.2670868E+09
714 7.1310629E+01 5.1486704E+01 6.2814336E+09 764 7.6311056E+01 6.7102993E+01 6.1799638E+09
715 7.1433273E+01 5.1904095E+01 6.2948846E+09 765 7.6411041E+01 6.7012052E+01 6.3991857E+09
716 7.1515035E+01 5.2399374E+01 6.3461664E+09 766 7.6507018E+01 6.6934997E+01 6.4669244E+09
717 7.1637678E+01 5.2901758E+01 6.0826072E+09 767 7.6602995E+01 6.6808856E+01 6.7809410E+09
718 7.1719440E+01 5.3359880E+01 6.4242928E+09 768 7.6730965E+01 6.6491993E+01 6.8262186E+09
719 7.1832022E+01 5.3720216E+01 6.8139928E+09 769 7.6826942E+01 6.6012091E+01 6.8639475E+09
720 7.1903722E+01 5.4009298E+01 6.9465449E+09 770 7.6922919E+01 6.5554713E+01 6.9041181E+09
721 7.2011273E+01 5.4254931E+01 7.3413495E+09 771 7.7018896E+01 6.5109214E+01 6.6446313E+09
722 7.2118824E+01 5.4534868E+01 7.6957613E+09 772 7.7124471E+01 6.4729191E+01 6.5421869E+09
723 7.2226375E+01 5.4813696E+01 7.1398171E+09 773 7.7230045E+01 6.4510194E+01 6.6253656E+09
724 7.2325659E+01 5.5076364E+01 6.3994955E+09 774 7.7300428E+01 6.4466614E+01 6.7086069E+09
725 7.2420810E+01 5.5313806E+01 5.8859588E+09 775 7.7406003E+01 6.4561779E+01 6.4326109E+09
726 7.2515961E+01 5.5522648E+01 5.6309076E+09 776 7.7511578E+01 6.4829183E+01 6.4461622E+09
727 7.2620627E+01 5.5710852E+01 5.4510699E+09 777 7.7617153E+01 6.5181848E+01 6.3891951E+09
728 7.2725293E+01 5.5886605E+01 5.0005643E+09 778 7.7722727E+01 6.5478291E+01 6.2969205E+09
729 7.2829959E+01 5.6071684E+01 4.9087023E+09 779 7.7828302E+01 6.5620320E+01 6.3533473E+09
730 7.2903225E+01 5.6260149E+01 5.0868277E+09 780 7.7902204E+01 6.5591503E+01 6.4677995E+09
731 7.3018358E+01 5.6509517E+01 5.6927135E+09 781 7.8018337E+01 6.5409083E+01 6.5566993E+09
732 7.3133491E+01 5.6859392E+01 6.3678868E+09 782 7.8130534E+01 6.5034208E+01 6.5802594E+09
733 7.3210246E+01 5.7172051E+01 6.4663951E+09 783 7.8200085E+01 6.4648765E+01 6.6277527E+09
734 7.3325379E+01 5.7484744E+01 6.6819814E+09 784 7.8311366E+01 6.4222381E+01 6.3416898E+09
735 7.3402134E+01 5.7776246E+01 6.1617508E+09 785 7.8426126E+01 6.3752846E+01 5.6662632E+09
736 7.3520249E+01 5.8019970E+01 6.7143135E+09 786 7.8532123E+01 6.3430207E+01 5.7714547E+09
737 7.3632817E+01 5.8213170E+01 7.4465358E+09 787 7.8633740E+01 6.3219581E+01 6.3284089E+09
738 7.3707862E+01 5.8291020E+01 6.8961904E+09 788 7.8701484E+01 6.3084029E+01 6.4750103E+09
739 7.3803390E+01 5.8293922E+01 6.5337950E+09 789 7.8803100E+01 6.2974058E+01 6.6362551E+09
740 7.3933945E+01 5.8191548E+01 6.6962991E+09 790 7.8914878E+01 6.2884476E+01 6.9526000E+09
741 7.4003999E+01 5.7993498E+01 7.0237543E+09 791 7.9021505E+01 6.2869041E+01 6.7222105E+09
742 7.4109080E+01 5.7730032E+01 7.0446047E+09 792 7.9117831E+01 6.2891493E+01 6.3841199E+09
743 7.4214161E+01 5.7345211E+01 6.9201996E+09 793 7.9214156E+01 6.2913590E+01 6.0295752E+09
744 7.4319242E+01 5.6969762E+01 7.0085454E+09 794 7.9320114E+01 6.2919135E+01 5.8754754E+09
745 7.4424323E+01 5.6729892E+01 6.8398415E+09 795 7.9426073E+01 6.2922234E+01 5.8976012E+09
746 7.4529404E+01 5.6709041E+01 6.5338004E+09 796 7.9532031E+01 6.2963733E+01 5.9797475E+09
747 7.4606463E+01 5.6861690E+01 6.2640484E+09 797 7.9602669E+01 6.3063137E+01 5.9820812E+09
748 7.4722052E+01 5.7209562E+01 5.8201176E+09 798 7.9708627E+01 6.3254255E+01 6.0854840E+09
749 7.4841494E+01 5.7930970E+01 5.7200027E+09 799 7.9814585E+01 6.3629724E+01 5.9760729E+09
750 7.4926259E+01 5.8807266E+01 5.9815607E+09 800 7.9920543E+01 6.4178858E+01 5.9850232E+09
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C kW C kW
s.no Time THCP HRR s.no Time THCP HRR

801 8.0037097E+01 6.4903264E+01 6.4511083E+02 851 8.5026932E+01 5.7142258E+01 7.3904345E+02
802 8.0114800E+01 6.5578389E+01 6.8689933E+02 852 8.5100487E+01 5.6353756E+01 7.4543260E+02
803 8.0231354E+01 6.6252573E+01 6.7312664E+02 853 8.5210819E+01 5.5536596E+01 6.7819126E+02
804 8.0316826E+01 6.6925599E+01 6.2277195E+02 854 8.5321152E+01 5.4563549E+01 6.2776993E+02
805 8.0402299E+01 6.7430603E+01 6.0451782E+02 855 8.5431484E+01 5.3625410E+01 6.0514921E+02
806 8.0520985E+01 6.7954347E+01 6.0652837E+02 856 8.5505039E+01 5.2876691E+01 5.6738844E+02
807 8.0634909E+01 6.8467526E+01 6.1925138E+02 857 8.5615371E+01 5.2161612E+01 5.4133506E+02
808 8.0710859E+01 6.8839801E+01 6.6427515E+02 858 8.5725704E+01 5.1347471E+01 5.5832009E+02
809 8.0824783E+01 6.9205290E+01 6.9540547E+02 859 8.5836036E+01 5.0591506E+01 6.4571123E+02
810 8.0900732E+01 6.9623185E+01 6.6666713E+02 860 8.5909591E+01 5.0007805E+01 6.7320167E+02
811 8.1014656E+01 7.0087204E+01 6.5362581E+02 861 8.6030956E+01 4.9429622E+01 6.5704226E+02
812 8.1128581E+01 7.0576182E+01 6.1207557E+02 862 8.6100277E+01 4.8935955E+01 6.6916159E+02
813 8.1204530E+01 7.0842257E+01 5.7478812E+02 863 8.6211189E+01 4.8501502E+01 6.3846765E+02
814 8.1318454E+01 7.0922401E+01 5.5837432E+02 864 8.6325567E+01 4.8033819E+01 6.7104245E+02
815 8.1436176E+01 7.0787231E+01 5.5355020E+02 865 8.6431567E+01 4.7660653E+01 7.1407631E+02
816 8.1519720E+01 7.0511325E+01 6.0188302E+02 866 8.6506229E+01 4.7406436E+01 6.9635603E+02
817 8.1603265E+01 7.0201681E+01 6.1349822E+02 867 8.6608043E+01 4.7224689E+01 6.6672873E+02
818 8.1728581E+01 6.9735796E+01 6.6256348E+02 868 8.6704767E+01 4.7080858E+01 6.1930473E+02
819 8.1812126E+01 6.9199541E+01 6.6993052E+02 869 8.6801491E+01 4.7011681E+01 6.0419456E+02
820 8.1937442E+01 6.8571305E+01 6.7225529E+02 870 8.6930456E+01 4.7063615E+01 5.5242988E+02
821 8.2020986E+01 6.7850516E+01 6.9388335E+02 871 8.7001387E+01 4.7249793E+01 5.6413373E+02
822 8.2104531E+01 6.7203443E+01 6.6271799E+02 872 8.7107783E+01 4.7544413E+01 6.1706761E+02
823 8.2229847E+01 6.6312364E+01 6.4349204E+02 873 8.7224819E+01 4.8066452E+01 6.8705057E+02
824 8.2313392E+01 6.5348465E+01 6.1000198E+02 874 8.7302843E+01 4.8589137E+01 6.7581270E+02
825 8.2422827E+01 6.4436010E+01 6.2911734E+02 875 8.7419879E+01 4.9114299E+01 6.6948326E+02
826 8.2512569E+01 6.3481453E+01 5.9198850E+02 876 8.7530594E+01 4.9660608E+01 6.2917424E+02
827 8.2602312E+01 6.2588934E+01 5.7563635E+02 877 8.7628671E+01 5.0053734E+01 5.8399983E+02
828 8.2721968E+01 6.1561424E+01 6.6284524E+02 878 8.7726747E+01 5.0331265E+01 5.4318450E+02
829 8.2823975E+01 6.0494376E+01 7.1463039E+02 879 8.7824823E+01 5.0538979E+01 5.7251869E+02
830 8.2928391E+01 5.9578204E+01 6.8705756E+02 880 8.7922899E+01 5.0717596E+01 6.3528363E+02
831 8.3024461E+01 5.8772328E+01 7.1917923E+02 881 8.8030783E+01 5.0905286E+01 6.7144128E+02
832 8.3126935E+01 5.8022445E+01 7.3368737E+02 882 8.8109897E+01 5.1076459E+01 6.6000905E+02
833 8.3232612E+01 5.7322816E+01 6.5962042E+02 883 8.8228569E+01 5.1264516E+01 6.9797591E+02
834 8.3303063E+01 5.6819968E+01 6.2451201E+02 884 8.8307684E+01 5.1467410E+01 7.3227813E+02
835 8.3408740E+01 5.6429080E+01 6.5291233E+02 885 8.8421877E+01 5.1652291E+01 7.5383544E+02
836 8.3514416E+01 5.6429080E+01 6.7390820E+02 886 8.8527111E+01 5.1801191E+01 7.1540701E+02
837 8.3620093E+01 5.6005970E+01 6.7386982E+02 887 8.8632345E+01 5.1898825E+01 6.5509748E+02
838 8.3725770E+01 5.6066404E+01 6.6800596E+02 888 8.8702501E+01 5.1972773E+01 6.2860027E+02
839 8.3831447E+01 5.6263405E+01 6.3610361E+02 889 8.8810784E+01 5.2056540E+01 6.2277511E+02
840 8.3908943E+01 5.6501524E+01 6.2018308E+02 890 8.8914643E+01 5.2161372E+01 6.3791186E+02
841 8.4025187E+01 5.6790378E+01 6.3105712E+02 891 8.9021964E+01 5.2239863E+01 6.4058189E+02
842 8.4106558E+01 5.7137070E+01 6.4266874E+02 892 8.9136209E+01 5.2266187E+01 6.1807217E+02
843 8.4229892E+01 5.7574291E+01 6.2293782E+02 893 8.9212372E+01 5.2238772E+01 6.2946771E+02
844 8.4301413E+01 5.8047963E+01 6.0319241E+02 894 8.9326616E+01 5.2143776E+01 5.9308423E+02
845 8.4401715E+01 5.8496548E+01 5.9312255E+02 895 8.9402779E+01 5.1995332E+01 6.1122364E+02
846 8.4502017E+01 5.8932754E+01 5.4749299E+02 896 8.9517024E+01 5.1814552E+01 6.1101882E+02
847 8.4602320E+01 5.9134618E+01 5.1350714E+02 897 8.9631269E+01 5.1581100E+01 6.3739274E+02
848 8.4702622E+01 5.9037179E+01 5.7333928E+02 898 8.9707432E+01 5.1383692E+01 6.7219004E+02
849 8.4806267E+01 5.8656888E+01 6.5068964E+02 899 8.9821676E+01 5.1188221E+01 6.5210549E+02
850 8.4916600E+01 5.7997390E+01 7.1649808E+02 900 8.9928293E+01 5.0964456E+01 6.7638710E+02
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C kW C kW
s.no Time THCP HRR s.no Time THCP HRR

901 9.0031095E+01 5.0750726E+01 6.6108402E+02 951 9.5026667E+01 3.9808785E+01 6.5895663E+02
902 9.0133898E+01 5.0544255E+01 6.5993588E+02 952 9.5128278E+01 3.9820193E+01 5.6144171E+02
903 9.0202433E+01 5.0378370E+01 6.3507458E+02 953 9.5229890E+01 3.9887092E+01 5.5183082E+02
904 9.0305235E+01 5.0219671E+01 5.8878798E+02 954 9.5331501E+01 4.0021887E+01 6.1515090E+02
905 9.0408038E+01 5.0035020E+01 5.6959827E+02 955 9.5409742E+01 4.0211704E+01 6.3941756E+02
906 9.0510840E+01 4.9846747E+01 6.0937108E+02 956 9.5532692E+01 4.0504819E+01 6.1444020E+02
907 9.0613642E+01 4.9642034E+01 6.2957275E+02 957 9.5605065E+01 4.0846251E+01 6.0820644E+02
908 9.0716445E+01 4.9408958E+01 5.9979083E+02 958 9.5713623E+01 4.1232171E+01 5.9897340E+02
909 9.0819247E+01 4.9135935E+01 6.0853306E+02 959 9.5825801E+01 4.1767600E+01 6.1426646E+02
910 9.0932330E+01 4.8797188E+01 6.2317532E+02 960 9.5905410E+01 4.2251076E+01 6.2857701E+02
911 9.1007718E+01 4.8477144E+01 6.0321858E+02 961 9.6024825E+01 4.2699261E+01 6.8068609E+02
912 9.1120801E+01 4.8139346E+01 6.3795759E+02 962 9.6104435E+01 4.3055610E+01 7.1775698E+02
913 9.1233884E+01 4.7725213E+01 6.1923255E+02 963 9.6223849E+01 4.3271807E+01 7.0729481E+02
914 9.1309272E+01 4.7384395E+01 6.6281966E+02 964 9.6331422E+01 4.3367489E+01 6.6902147E+02
915 9.1422355E+01 4.7063353E+01 7.0682697E+02 965 9.6433075E+01 4.3319972E+01 6.3157199E+02
916 9.1529758E+01 4.6727775E+01 7.2459815E+02 966 9.6500844E+01 4.3192242E+01 6.1974109E+02
917 9.1625803E+01 4.6464280E+01 6.3100272E+02 967 9.6612662E+01 4.2955742E+01 6.2778584E+02
918 9.1721848E+01 4.6249869E+01 5.6881297E+02 968 9.6724479E+01 4.2576031E+01 6.8027109E+02
919 9.1824296E+01 4.6069387E+01 5.6591805E+02 969 9.6840025E+01 4.2576031E+01 6.6351974E+02
920 9.1901772E+01 4.6069387E+01 5.8603842E+02 970 9.6922025E+01 4.1679967E+01 6.0606883E+02
921 9.2021860E+01 4.5835106E+01 6.3457503E+02 971 9.7004024E+01 4.1309724E+01 5.9415226E+02
922 9.2107084E+01 4.5742756E+01 7.1069887E+02 972 9.7135224E+01 4.0818940E+01 5.9490943E+02
923 9.2226078E+01 4.5667629E+01 7.4415505E+02 973 9.7218569E+01 4.0341924E+01 6.5768236E+02
924 9.2302459E+01 4.5628212E+01 7.3133304E+02 974 9.7328554E+01 3.9934880E+01 6.8191483E+02
925 9.2417032E+01 4.5672631E+01 6.9231765E+02 975 9.7435738E+01 3.9496111E+01 6.5219769E+02
926 9.2531605E+01 4.5843369E+01 6.4377936E+02 976 9.7516796E+01 3.9142244E+01 6.0143990E+02
927 9.2607987E+01 4.6055286E+01 5.9369266E+02 977 9.7638383E+01 3.8815594E+01 6.1730701E+02
928 9.2709283E+01 4.6252469E+01 6.0163008E+02 978 9.7719442E+01 3.8542438E+01 5.7860341E+02
929 9.2810579E+01 4.6421073E+01 6.0350221E+02 979 9.7800500E+01 3.8381429E+01 5.8675764E+02
930 9.2922005E+01 4.6457771E+01 5.9251367E+02 980 9.7903532E+01 3.8269580E+01 6.0274338E+02
931 9.3033431E+01 4.6302467E+01 6.1265680E+02 981 9.8006564E+01 3.8241529E+01 6.5709263E+02
932 9.3131582E+01 4.6010429E+01 6.4296483E+02 982 9.8109595E+01 3.8331322E+01 6.9019812E+02
933 9.3229733E+01 4.5632280E+01 6.3865229E+02 983 9.8212627E+01 3.8518953E+01 6.6853571E+02
934 9.3327884E+01 4.5188992E+01 6.7097301E+02 984 9.8325962E+01 3.8808747E+01 6.7412559E+02
935 9.3435850E+01 4.4669196E+01 6.5315218E+02 985 9.8401519E+01 3.9186170E+01 6.6904180E+02
936 9.3500186E+01 4.4231048E+01 6.5392256E+02 986 9.8514854E+01 3.9782830E+01 6.4980547E+02
937 9.3632073E+01 4.3710363E+01 6.3206537E+02 987 9.8628189E+01 4.0842982E+01 6.7298769E+02
938 9.3702842E+01 4.3176928E+01 6.5804168E+02 988 9.8703746E+01 4.2042307E+01 7.0629813E+02
939 9.3808996E+01 4.2742091E+01 6.6519844E+02 989 9.8828414E+01 4.3538084E+01 6.6625525E+02
940 9.3915150E+01 4.2260316E+01 6.6360113E+02 990 9.8901877E+01 4.4910701E+01 6.4182279E+02
941 9.4016710E+01 4.1835641E+01 6.2907759E+02 991 9.9012071E+01 4.5967378E+01 5.9400121E+02
942 9.4112163E+01 4.1471258E+01 6.2939628E+02 992 9.9122265E+01 4.6746680E+01 5.4899260E+02
943 9.4213775E+01 4.1133503E+01 6.2503685E+02 993 9.9232459E+01 4.7031251E+01 5.4169899E+02
944 9.4315386E+01 4.0823399E+01 6.0139066E+02 994 9.9305922E+01 4.7004616E+01 5.9002088E+02
945 9.4416998E+01 4.0553816E+01 5.7317051E+02 995 9.9416116E+01 4.6760828E+01 6.7266188E+02
946 9.4518609E+01 4.0327493E+01 5.9547591E+02 996 9.9537329E+01 4.6204022E+01 7.0175943E+02
947 9.4620221E+01 4.0144306E+01 6.3584403E+02 997 9.9618138E+01 4.5593531E+01 7.4746202E+02
948 9.4721832E+01 4.0005340E+01 6.5435328E+02 998 9.9739351E+01 4.4948465E+01 7.0843676E+02
949 9.4823444E+01 3.9905603E+01 6.9342799E+02 999 9.9808115E+01 4.4374224E+01 6.5712209E+02
950 9.4925055E+01 3.9839965E+01 7.3306560E+02 1000 9.9911259E+01 4.3862108E+01 5.9113267E+02

1001 1.0000000E+02 4.3326433E+01 5.6535401E+02


