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Experimental Study and Performance Prediction on Water Distribution of Indirect Evaporative Coolers
Chen Meng' Huang Xiang?
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2.School of Urban Planning and Municipal Engineering, Xi'an Polytechnic University, Xi'an, 710600 )

[ Abstract] In the research and practical application of indirect evaporative coolers, water distribution performance serves as the
core factor determining heat exchange efficiency. Numerous factors affect the water distribution performance, and the coupling
interaction of these multiple factors leads to unsatisfactory prediction results. To solve this problem, this paper focuses on the water
distribution system of indirect evaporative coolers. Taking wet-bulb efficiency as the main evaluation index for water distribution
performance. Relevant experiments are carried out. The results reveal that reasonable spray water flow rate, appropriate
secondary-to-primary air volume ratio, and low-temperature spray water are conducive to improving the water distribution
performance of indirect evaporative coolers. Meanwhile, two prediction models, namely the BP neural network and GA-BP neural
network, are established in this study. For the GA-BP neural network model, the relative errors between predicted values and actual
values of most samples are less than 1%. It can predict the water distribution performance of indirect evaporative coolers more
accurately and efficiently. This research provides a new idea for subsequent studies and greatly shortens the cycle of unit design,
development and experimental testing.
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Fig.1 Physical photograph of the experimental unit
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Fig.2 Layout of measuring points of the experimental

unit
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Table 1 Experimental measuring points description and instruments
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Table 2 Experimental operating parameters
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Fig.3 Effects of spray water flow rate on wet-bulb - L )
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Fig.4 Effects of spray water temperature on wet-bulb
efficiency and temperature drop of primary air
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Fig.5 Effects of secondary/primary air volume ratio on
wet-bulb efficiency and temperature drop of primary air
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Table 3 Partial experimental data
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Fig.6 Training process curves of BP neural network
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Fig.7 Network fitting performance
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Fig.8 Comparison between predicted values and actual
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Fig.10 Evolution curve of network fitness
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Fig.12 Comparison of predicted and actual values
between BP neural network and GA-BP neural network
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