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Quantitative evaluationon stability of variable water volume
air-conditioning system
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(1. School of Civil Engineering; Chang’an University, Xi'an 710061, China;

2 School of Environmental Science and Engineering, Chang’an University, Xi'an 710054, China. )

Abstract: Taking the primary variable displacement water system as the research object, the hydraulic stability of
the variable flow air conditioning system under none-pressure control and constant pressure difference control was
experimentally studied. The corresponding TRNSYS simulation model was established and the hydraulic stability of
the water system under variable pressure difference control was simulated. The results show that the effect of
variable pressure differential control strategy is significant for improving the hydraulic stability and energy saving
efficiency of the system. The hydraulic imbalance coefficient of the pipe network under variable pressure difference
control is 0. 072, which is 0. 442 when compared with no pressure difference control. When the valve of any branch

is closed, the energy saving of the frozen water pump under variable pressure difference control can reach 27. 1%.
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Fig. 1 The pipe network of variable water volume air-conditioning system
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Tab.1 The flow, impedance and total length of the

three branches in the pipe network

S L/m Q/m* - h' S/’ +m”’
1 32.7 0.75 2.59X 10
3 2 3.30 3.07 9.19X 10°
X3 33.3 1.25 8.79X10°
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Fig. 2 Simulation model of variable water volume air-conditioning system
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Fig. 4 Comparison between experimental and simulated value

of pressure difference of dry pipe
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Tab. 2 Experimental value and simulated value of pump power
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REAA/ %% 0.21 0. 66 0.25 0.27 0.27 0.28
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Tab. 4 The energy saving percentage of chilled water pump
S F 3 N, /kW N, /kW TREE S/ %
T 1 0.48 0. 38 20. 8
HE?2 X2 0. 50 0.15 70
it 3 0.51 0. 34 33.3
Tl 0.48 0. 35 27.1
Jig 32 X 2 0.50 0.12 76
S 3 0.51 0.33 35.3
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