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Abstract

This paper predicts the thermal performance of air source heat exchange tower under endothermic
condition on BP neural network, by changing the circulating solution flow rate, air volume and inlet
solution temperature of the air source heat exchanger tower, the measured parameters under dif-
ferent working conditions were recorded, and the test data were processed by BP neural network.
The network adopted a three-layer structure, and the number of hidden layer neurons was 5. The
solution flow rate, solution inlet temperature, air volume, dry bulb temperature and salt bulb tem-
perature were taken as input parameters, and the heat absorption efficiency of the air source heat
exchanger was taken as output value. The correlation coefficient, mean relative error and root mean
square error of predicted and measured endothermic efficiency are respectively 0.995, 1.3775%
and 6.178 x 10-3. The results show that BP neural network can accurately predict the performance
of the air source heat exchanger under the condition of absorption, which is of great significance to
the operation and design of the heat pump system of the air source heat exchanger.
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Figure 1. Air source heat transfer tower system diagram
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Table 1. Measuring instrument parameters
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Table 2. Sample data range
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Figure 2. BP network flow chart
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Figure 3. BP network diagram
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Table 3. The test results of the number of neurons in different hidden layers
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Figure 4. The average relative error varies with the number of iterations
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Figure 5. Comparison of predicted and measured 7
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Figure 6. The degree of deviation between measured and predicted values
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