
˸͚͊ нлму

˥͙͎͙͚ͪͦͪ ͙̑͒ͤ
͔́ͻ͙ͤ;͔͙͚ͫ͟ ͙͔͒ͪͭͦͪ͟

˽͙͔͔͙͔ͪͣͤͤ ͍͔͔ͫͦͪͣͤͤ·ͻ 
͔ͭͻ͎͙͚ͤͦͦ͡ ͙͙ͦͨͭͣ͊͘ͼ͙͙ ͙ 
͙͙͎ͣͦͤͭͦͪͤ͊ ̇˻˨



˽͙͔͔͙͔ͪͣͤͤ CFD ͣ ͔͙͍͙ͦ͒ͪͦ͊ͤ͡Ύ ͒͡Ύ ͙͊ͤ͊͊͘͡ ͙ ͙͙ͦͨͭͣ͊͘ͼ͙͙ ̇˻˨



˽͙͔͔͙͔ͪͣͤͤ CFD͒ ͡Ύ ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟Ύ ͙ ͙͊ͤ͊͊͘͡ ͔͍͔ͫͪͪͤ·ͻ 
͔ͨͦͣ΅͔͙͚ͤ ̇˻˨

CFD ͔͙͍͙͔͍ͣͦ͒ͪͦ͊ͤͨͦͦ͘͡͡Ύ͔͍͔͙ͭͨͪͦͪͭΈͪ͊͋ͦͭͦͫͨͦͫͦ͋ͤͦͫͭΈ
͙͔͔ͤ͗ͤͪͤ·ͻ͔ͪ΄͔͙͚͙ͤ͟ ͔ͦͪͪͭͤͦͫͭ͟Έ͍͙ͨͦ͒͋ͦͪ͊ͦ͋ͦͪͯ͒ͦ͊ͤΎ͔ͯ͗
͙ͤ͊ͪ͊ͤͤͻΉͭ͊ͨ͊ͻ͔͙͍͙ͨͪͦͭͪͦ͊ͤ͟Ύ

˿͙͔ͦ͒͊ͤ͘ 
͍͚͋͊ͦͦ͘ 
͔͙ͣͦ͒͡ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ 

͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͨͦ͒ 
ͺ͊͡Έ΄ͨͦͦͣ͡

ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ 
͍ͨͪͦͫͭͪ͊ͤͫͭ͊ ͤ͊͒ 
ͺ͊͡Έ΄ͨͦͦͣ͡˸͔͙͍͙͔ͦ͒ͪͦ͊ͤ͡ 

͙ͫͭͯ͊ͼ͙ͦͤͤ·ͻ 
ͫͼ͔͙͔͍ͤ͊ͪ



ˣ͍͊ͦ͊͘Ύ ͔ͣͦ͒͡Έ

× ˣ͍͊ͦ͊͘Ύ ͔ͣͦ͒͡Έ ͤ͊ͨͦͤ͡Ύ͔ͭͫΎ Ή͔͔͙ͣͤͭ͊ͣ͡Σ ͒͡Ύ 
͍͔͍͙ͫͦͦͭͭͫͭΎ ͎͔͔͙͙ͦͣͭͪ ͔ͪ͊͡Έ͎ͤͦͦ ͔ͨͦͣ΅͔͙ͤΎ ͙͙͡ 
͔ͨͪͦͭͯ͟

× ˿ͯ΅͔͍ͫͭͯΌ΅͊Ύ ͙͙͔͋͋ͦͭ͊͟͡ ͍ͨͦͦ͘͡Ύ͔ͭ ͍·͋ͪ͊ͭΈ ͔ͯ͗ ͎͍ͦͭͦ·͔ 
Ή͔͔ͣͤͭ͡·Σ ͊ ͔ͭ͊͗͟ ͙͍͊͒͊ͨͭͪͦ͊ͭΈ ͙͔ͣΌ΅͙͔ͫΎ ΄͊͋ͦͤ͡·

× ́́̆ Ή͔͔͍ͣͤͭͦ͡ ͔͙ͦͪͪͭͪͯ͟͟ΌͭͫΎ ͒͡Ύ 
͍͔͍͙ͫͦͦͭͭͫͭΎ ͔ͪ͊͡Έͤ·ͣ



˽͎ͪͦͤͦ͘  ͔͚ͨͦͫͭͪͦͤͤͦ ͔͙ͣͦ͒͡ ͍͔ͨͪͦͪΎ͔ͭͫΎ ͨͦ ͯͫ ͔͔ͪ͒ͤͤͤ·ͣ ͙ͨͦ͊͊ͤ͘͟Ύͣ ͍͊ͭͦͤͦͣͤ·ͻ 
͒͊ͭ;͙͍ͦ͟ ͙ ͔ͦͭͪ͊͗͊ͭ ͭͦ;ͤͦͫͭΈ ͔͙ͣͦ͒͡

No. Name ·ǊŜŦΣ ͣ¸ǊŜŦΣ ͣLoad, kW

Nominal 

Flow 

Rate, 

шͣκ;͊ͫ

Actual 

Flow 

Rate, 

шͣκ;͊ͫ bot mid top

1 Rack12 0.3 3.6 2 536 539 27.5 37.8 25.2 27.6 27.1

2 Rack13 0.9 3.6 2 536 539 24 34.5 19.1 20.3 23.7

3 Rack14 1.5 3.6 1.2 322 323 17.5 27.9 16.7 17 17.4

4 Rack15 2.1 3.6 4.5 1206 1205 16.9 27.8 15.9 16.2 16.7

5 Rack16 2.7 3.6 3 804 803 18.5 29.4 17.9 18.1 18.3

6 Rack17 10.8 11.8 0 0 0 --- --- --- --- ---

7 Rack18 12.8 11.8 0 0 0 --- --- --- --- ---

8 Rack19 14.8 11.8 0 0 0 --- --- --- --- ---

9 Rack20 16.7 11.8 0 0 0 --- --- --- --- ---

10 Rack01 1.1 2.4 0.6 161 158 29.7 38.4 29.4 26.4 25.5

11 Rack02 1.7 2.4 1.2 322 317 28.1 38.1 27.9 25.6 23.3

12 Rack03 2.3 2.4 0.8 214 212 25.8 35.2 25.6 24.3 22.4

13 Rack04 2.9 2.4 0.6 161 159 24.5 33.4 24.6 22.7 21.6

14 Rack05 3.5 2.4 0.6 161 159 20 29.4 17.9 18.7 20.1

15 Rack06 4 2.4 1.2 322 317 19.1 29.4 19.4 19.1 18.8

16 Rack07 4.6 2.4 3.2 857 847 20.6 31.5 20.9 20.7 20.6

17 Rack08 5.2 2.4 2.5 670 660 21.4 32.2 21.4 21.4 21.5

18 Rack09 5.8 2.4 2.2 589 583 20.2 31 19.5 19.6 19.7

19 Rack10 6.4 2.4 1.1 295 292 19.7 30.1 19.2 19.3 19.3

20 Rack11 7 2.4 0.6 161 159 26.3 35.3 25.6 30.9 29.8

Temperatures, °C

Maximum  Local

Inlet Exit

 Front Face                                                                                   

Xref Yref Flow Rate

Return 

Temperat

ure

Supply 

Temperat

ure

Cooling 

Produced

ͣ ͣ  ͣшκ;͊ ͫϲ/  ϲ/ ͟ˤͭ

1 CRACK1 0 6.15 4524 23.9 20.8 4.7

2 CRACK2 1.35 6.15 4524 24.4 14.3 15.5

3 CRACK3 2.7 6.15 4524 22 22 0

4 CRACK4 4.05 6.15 off/failed --- --- ---

5 CRACK5 6.15 6.15 4524 23.9 19.2 7.2

No Name

ˤ͔͙ͪͺ͙͊͟ͼ͙Ύ ͔͙ͣͦ͒͡ ͨͦ ͔ͪ͊͡Έͤ·ͣ ͒͊ͤͤ·ͣ

˾͔͊͡Έͤ·͔ 
͙͔͔ͣͪͤͤ͘·͔ 
͒͊ͤͤ·͔

˽͎ͪͦͤͦ͘ 
CFD ͣ ͔͙ͦ͒͡



CFDͣ ͔͙͍͙͔ͦ͒ͪͦ͊ͤ͡ ͒͡Ύ ͙͊ͤ͊͊͘͡ ͍ͦ͒ͯ͘ͻ͔ͦͦ͋ͣͤ͊ ͙ 
͒ͦͫͭͯͨͤ·ͻ ͔͍ͪͫͯͪͫͦ

ˢ͙ͤ͊͘͡ ͔ͨͦͫͭͪͦͤͤ·ͻ ͔͔ͭͣͨͪ͊ͭͯͪͤ·ͻ ͊ͪͭ͟ ͍ ͔ͭͪͻ ͨͦͫͦͫͭ͟͡Ύͻ 
͍ͨͦͦ͘͡Ύ͔ͭ ͍·Ύ͍͙ͭΈ ͔͙ͦͫͦ͋ͤͤͦͫͭ ͙͚͒͊ͤ͊͘ ͔ͨͦͣ΅͔͙ͤΎ ̇˻˨Σ 
ͦͼ͔͙ͤͭΈ ͍͙ͨͪ͊͡ΈͤͦͫͭΈ ͨͦ͒͋ͦͪ͊  ͙͔͔͎ͤ͗ͤͪͤͦͦ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ 
͙ ͍͡ ͙Ύ͙͔ͤ ͔ͪ͊ͣ͘΅͔͚ͤͤͦ ͍ ͚ͫͭͦ͊͟ͻ ͔͍͚ͭͨͦͦ͡ ͎͙ͤ͊ͪͯ͘͟ ͤ͊ 
͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ͍ͦ͒ͯ͘΄ͤ·ͻ ͣ͊ͫͫ ͙ ͍͔ͪͦΎͭͤͦͫͭΈ ͍͙ͦ͋ͪ͊ͦ͊ͤ͘Ύ 
͚͊ͫͭͦͤ͘·ͻ ͔͚ͦ͋͊ͫͭ͡ ͙͙͡ ͦͤ͘ ͦ͊͟͡͡Έ͎ͤͦͦ ͔͔͎͔͍ͨͪͪ͊



CFDͣ ͔͙͍͙͔ͦ͒ͪͦ͊ͤ͡ ͒͡Ύ ͙͙ͦͨͭͣ͊͘ͼ͙͙ ͔ͨͦͣ΅͔͙͚ͤ ̇˻˨

ˤ͔͙ͪͺ͙ͼ͙͍ͪͦ͊ͤͤ͊Ύ ͔ͣͦ͒͡Έ ͙͔͒͊͡Έͤͦ ͨͦ͒ͻ͙ͦ͒ͭ ͒͡Ύ 
͍͔͔͙ͨͪͦ͒ͤΎ ͍͙ͪͭͯ͊͡Έͤ·ͻ ͔͍ͭͫͭͦ ͨͦ ͔͔͔ͨͪͣ΅͔͙ͤΌ ͙͙͡ 
͍͔͙͒ͦ͋͊ͤ͡Ό ͔͍͚ͭͨͦͦ͡ ͎͙ͤ͊ͪͯ͘͟Σ ͙͔͔͙ͣͤͤ͘Ό ͔ͤ͊ͫͭͪͦ͟ 
͙͔͔ͤ͗ͤͪͤ·ͻ ͙͔ͫͫͭͣΣ ͊ ͔ͭ͊͗͟ ͺ͙͙͘;͔͙ͫ͟ͻ ͔͍ͣͭͦ͒ͦ 
͙͙ͦͨͭͣ͊͘ͼ͙͙ ͔ͨͦͣ΅͔͙ͤΎ ͫ ͼ͔͡ΈΌ ͯͯ͡;΄͔͙ͤΎ ͔͎ͦ 
͔͙͙͙ͭͪͣͦ͒ͤ͊ͣ͟ ͙͙͡ ͍ͨͦ·΄͔͙ͤΌ Ή͔͎ͤͪͦΉͺͺ͔͙͍͙ͭͤͦͫͭ͟Φ ˤ 
͒͊ͤͤͦͣ ͫͯ͡;͔͊ ͍ͯͫͭ͊ͤͦ͊͟ ͔͚͔͙ͦͤͭͤͪ͊͘͟ͼ͙͙ ζͻ͎ͦͦ͒ͤͦͦ͡η 
͙ͦͪ͒ͦͪ͊͟ ͔ͪ΄͔͊ͭ ͋ͦ͡Έ΄͙͍ͤͫͭͦ ͔ͨͦͭͤͼ͙͊͡Έͤ·ͻ ͔ͨͪͦ͋ͣ͡ ͫ 
͔͔͎͔͍ͨͪͪͦͣΦ


