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Effect of fill layout and water flow rate distribution on
the performance for cooling tower

WANG Miao', WANG Jin', ZHANG Chao’

(1. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China; 2. Department of Power
Engineering and Water Conservancy, GuoHua Ninghai Power Plant, Ningho 315000, Zhejiang, China)

Abstract: In order to identify the effect of fill layout and water flow rate distribution on the cooling performance of
cooling tower, a three-dimensional numerical model was established based on prototype of No. 6 Cooling Tower in
the Second Phase of Guohua Ninghai Power Plant in Zhejiang Province. Loading the mass, momentum, energy
equation was computed by using user defined function. The comparision with the field measurement data proves the
accuracy of the numerical calculation result. The effects of three kinds of fills and five kinds of fills layouts on
cooling performance of super-large cooling tower weve compared and analyzed. It is found that compared with
biphasic wave and double oblique wave, the cooling efficiency of S wave is optimal. For S wave, based on the
dimensionless radius 7<<0.39 (inner zone), 0.39 <7<0.70 (middle zone) and 0.70 <7<1 (outer zone) , the
outlet water temperature of non-uniform layout 1.25 — 1.5 —1.25 m is 0. 66 K lower than the outlet water
temperature of the uniform fill layout pattern 1.5 m. It is shown that the decreased fill height in inner and outer
zones results in a higher air velocity and more uniform distribution of air velocity. In addition, increasing the
salinity of cooling water made the outlet water temperature of three kinds of fills improve by about 2 K. Tt is
indicated that the rise of outlet water temperature is related to the nature of seawater itself, and fill types has little
impact on outlet water temperature.
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uniform water flow rate distribution; cooling performance
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Tab.1 Thermal properties of the fill under different

height and wave types
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Tab.2  Fill coefficient under different height and wave types
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Fig.2 Different fill zone and grid distribution
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Fig.3  Non-uniform layout of fill height
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Tab.3  Non-uniform layout of fill height and water flow rate distribution

P R /m whkry
T E I , (kg-m™ -s7)  AHUKERRE
X X HRIX " WX AhX
1.5-1.5-1.5m F<0.39 (1.5m)  0.39<i<0.70 (1.5m) 0.70 <i<1 (1.5 m) 10 258 1.78 1.78 Hok
1-1.5-1.5m 7<0.39 (1 m) 0.39<7<0.70 (1.5 m) 0.70 <i<1 (1.5 m) 9727 1.78 1.78 wok
1-1.25-1.5m 7<0.39 (1 m) 0.39<7<0.70 (1.5 m) 0.70 <i<1 (1.5 m) 9 162 1.78 1.78 Hok
1.25-1.5-1.25m  7<0.39 (1.25m)  0.39</<0.70 (I.5m) 0.70 <7<1 (1.25 m) 9114 1.78 1.78 Hok
1.25-1.5m 7<0.5 (1.25 m) — 0.5<r<l (1.5 m) 9 829 1.78 1.78 K
1.25-1.5m 7<0.5 (1.25 m) — 0.5<r<l (1.5 m) 9 829 3.56 1.19 ok
1.25-1.5m 7<0.5 (1.25 m) — 0.5<r<l (1.5 m) 9 829 1.34 1.93 ok
1.25-1.5m #<0.5 (1.25 m) — 0.5<7<l (1.5 m) 9 829 0.89 2.08 Mok
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1.25-1.5m 7<0.5 (1.25 m) — 0.5 <<l (1.5 m) 9 829 1.78 1.78 KU 2 i




- 128 - MR U

NN AN

5 50 &

R4 RAERRBIEIE
Tab.4 Model validation through field test data of the cooling tower

T KRAE  HEETER AEREER WHOKE/ kg BREXE/ stiiibo BBHlD R AHXF R
J1/kPa IR EE/K WEE/K (m® - hh) (m-s™')  JKi/K JK /K 2%/K %/ %
1 101.46 292.95 290. 74 87 800 310.00 3.3 297.73 297.91 0.18 1.47
2 101.34 290.95 289.95 87 800 303.85 0 295.75 295.97 0.28 2.72
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