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Pump-valve Combined Control Optimization Method in
Air-conditioning Water System Based on GWO-BP Neural Network
Lin Zeye Yuan Zhongyuan
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  Air conditioning water systems have significant energy-saving potential, but there is usually a dynamic hydraulic
imbalance in the pipeline lead to the uncomfortable indoor environment and wasted energy by water pumps. The paper introduces a
GWO-BP neural network model using experimental data to predict valve openings in the water system. It proposes a pump-valve
combined optimization control method based on minimum resistance control principles. Experimental results demonstrate that this
optimization method significantly boosts terminal device valve openings, reduces pump frequency, effectively reduces pipeline
resistance and accurately adjusts the flow rate of the terminal branch, the energy consumption of pump can be reduced by 27.63%
to 65.19%, having significant energy-saving effect on water pumps, especially when flow demand is lower.
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Fig.1 Plan map of the air-conditioning chilled water
system
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Table 1 Performance index of BP neural network model
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Table 2 Prediction error of terminal valve opening for

each room
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Table 3 Design flow condition of air-conditioning water
system
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i WA m2H H3M m4H BS54
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Table 4 Calculation process for optimization of pump-valve combine control program

ERE F2 M 34 FAaH FSH
K K K f K K K f K K K f K K K f K K K3 f
39 42 38 50 49 51 42 50 50 53 48 50 52 54 59 50 65 73 63 50
40 42 39 49 50 53 43 49 52 56 51 49 54 56 60 49 68 76 65 49
40 43 40 48 51 55 44 48 54 58 52 48 56 57 62 48 71 80 67 48
41 43 40 47 52 57 45 47 56 60 54 47 60 59 64 47 73 83 69 47
42 43 41 46 54 58 45 46 57 64 57 46 63 61 66 46 77 87 71 46
42 44 43 45 55 60 46 45 59 67 59 45 68 64 68 45 80 92 74 45
43 45 44 44 56 62 47 44 61 70 61 44 71 67 71 44 83 97 77 44
44 46 45 43 58 64 48 43 64 73 63 43 75 70 74 43
44 47 47 42 59 67 49 42 66 76 65 42 79 73 77 42
45 48 49 41 61 70 51 41 69 79 67 41 84 76 80 41
45 49 51 40 64 74 53 40 72 83 70 40 90 79 83 40
46 51 54 39 67 77 54 39 76 8 73 39 95 83 87 39
46 53 56 38 70 80 56 3879 89 76 38
46 55 59 37 73 84 58 37 8 92 79 37
47 57 62 36 76 88 60 36 87 96 82 36
48 59 64 35 80 92 62 35
48 61 67 34 83 96 64 34
49 63 69 33
50 65 72 32
51 67 74 31
53 68 75 30
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Table 5 Optimization comparison of 5 groups of design conditions of air conditioning water system
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Table 6 Flow comparison of design condition of 5 groups of air conditioning water system

T 5 1) 52 % WitfiE (m¥/h) SEFRE (m¥/h) X RZE (%)
1 0.7 0.717 2.47
1 2 0.8 0.780 2.50
3 0.9 0.903 0.33
1 0.9 0.911 1.22
2 2 0.9 0.872 3.11
3 0.8 0.786 1.75
1 0.9 0.889 1.22
3 2 0.9 0.923 2.56
3 0.9 0.872 3.11
1 0.9 0.930 3.36
4 2 0.9 0.904 0.44
3 1 1.043 4.30
1 1 0.975 2.50
5 2 1 0.972 2.81
3 1 0.973 2.68
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