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Study on Thermal Performance of Large Natural Draft Cooling Tower

Wu Jian' Xie Yue' Hu Sanji’
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710055, China; 2. Xi'an Thermal Power Research Institute Co., Ltd., Xi’an, 710032, China)

Abstract To explore the thermal performance and optimization direction of a large natural draft cooling tower, the thermal performance of
a large natural draft cooling tower with a watering area of 12 000 m” was tested for a 1 000 MW coal-fired unit. The gas-water ratio and
cooling number were used to fit the results, and thermal performance equation and correction coefficient of the cooling test tower were ob-
tained. The distribution of the measured wind temperature in the tower was given. The water temperature of the tower was calculated using
different resistance coefficient formulas. The results showed that the correction coefficient of industrial towers with equal heights of packing
and those with unequal packings was 1. 047—1. 081. The root mean square error of the air temperature in the industrial towers with unequal
heights of packings was 0.56—0. 67 °C, which was less than the corresponding cooling tower with equal heights of packing. Thus, the
cooling performance of the cooling tower could be enhanced by the unequal arrangement of the packing. The water temperature of the tower
could be quickly calculated by using the empirical formula of resistance under the condition that the amount of water entering the tower was
large, which provides a reference for the design and modification of large natural draft cooling towers.
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Tab.1 Correction coefficient of industrial tower

UKL FHR A TR BIERK
0.5 1.370 1.481 1.081
0.6 1.543 1.655 1.073
0.7 1.705 1.818 1. 066
0.8 1. 860 1.972 1. 060
0.9 2.008 2.119 1.055
1.0 2. 150 2.260 1.051
1.1 2.287 2.395 1.047
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Fig.1 Measuring points layout
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Tab.2 The RMS error of air temperature in the cooling tower under the condition of two pumps in

parallel operating conditions

S 5 SR 6,/°C

JLB:S iR %2
1 2 3 4 5 6
A kAR 35.58 34.02 34.16 33.63 34.21 34.49 0.61
B 242 35.04 34.56 33.54 34.80 33.63 34.51 0. 56
C kit 35.49 33.63 33.65 34.23 34.14 34.95 0. 67
D 42 35.29 34.25 33.95 34.77 33.24 34.58 0.65
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Fig.2 The difference of outflow water temperature

between the two resistance coefficient formula
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