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A numerical model analysis and optimization of layout for
a mechanical ventilating cooling tower

GAO Kun-hua, XU Shi-qian, ZHENG De-sheng, HAN Jing-qin, WANG Wei
( Shandong Electric Power Engineering Consulting Institute Co. Ltd. , Jinan 250013, China)

Abstract: The spacing distance between two parallel mechanical ventilating cooling tower rows was designed too large
according to the relevant Chinese Design Codes in the Indonesian 4 x 600MW Thermal Power Plant. A mathematical
model experiment was made to analyze the influence of local practical environment factor and spacing distance of tower
row on cooling effort, evaluate the environmental wind’ s influence on reflux and disturbance of exhaust wet air in dif-
ferent cooling tower row layouts, and optimize the cooling tower row layout. It was concluded that as its long axis par-
allels the dominate summer wind direction, the spacing distance has no influence on wet air reflux and spacing distance

can be decreased from 51m to 21. 6 m, and thereby the site area of the plant is reduced with guaranteed cooling effort.
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Tablel Parameters of cooling tower
SRR ZHUE
FERIERE 0/C 35
U BRI 7/C 28
i RS JE P/kPa 100. 4
yg AR @ 0. 59
25 BB y/kg/m’ 1.12
L KIR T,/C 40
KR T,/ C 32
AP LI K EE m’/h 5 540
KBRS HER N 5F/m 20. 4 x20.4
BE XL 3/ m 4.75
SIKEE A 0.65
HOMOKBERGE V/(m - s7h) 2.14
FEXH g,/ (kg (m” -5)7") 2.39
RS P,/ Pa 101. 17
WIS N 1.64
KAL) B HEARAR XL
K, MWLEFE ¢/mm 9750
% B R G/(m® - h ) 3200 000
g WWLBIE Py/Pa 59. 87
Bl RpL4TE AP/Pa 161. 04
Bie FH R HL I3 N/KW 200
2 BFEAWHETL
2.1 EXREBWETL

HY T BB X2 205 B S i SR B ] Bl T 2%
ISR A T AR R, R I S AR LR 4 X
600MW HLZH 1) 60 5 ML KA AIEE T g e 54
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Topographical map of plant
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Table 2 The data table of standard operation condition of single cooling tower
HER iR/ C X EAR/m R RGE/ (m - s XU/ C KA JE/kPa
T30 #BEk28.6 10. 512 37. 04 (R 100% ) 101. 24
BAEA TR E 2 LT T 18
B R .31.31C,33.0 C, 1.6 — -
AR 2. 8 m/s.4. 0 m/s,5. 0 m/s., o L4 =<
FREERUAIEL S =8 - JIEL ), JAIED 6 Tl 45 B 12 ——
PEHEMEIFE - 15 m,20 m,25 m,30 m,40 m, g 19 ——23
% 0.8 4
B 0.6] - =5
0.2
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Fig.2 Average temperature increment of different spacing at

31.3°C
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Fig.3 Average reflux ratio of different spacing at 31.3 C
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Fig.5 Temperature increment of different wind direction at
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Fig.6 Reflux ratio of different wind direction at 31.3 C and
with the wind speed of 2. 8 m/s
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Fig.7 Heat transmission effectiveness of different wind direc-
tion at 31.3 C and with the wind speed of 2. 8 m/s
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Fig.8 Average temperature increment of different wind direc-
tion at 31. 3 C and with the wind speed of 5.0 m/s
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