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Study on Energy-saving Optimization Strategy and Simulation of
Central Air-conditioning Water System
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Abstract The energy consumption of central air-conditioning water systems in public buildings accounts for a high proportion of their total
energy consumption. The optimal start and stop strategy for each device and the settings of the control parameters play a key role in the sys-
tem energy saving. In this study, a start-stop optimization strategy for the chiller and water pump and the global optimization method for the
control parameters is proposed while aiming to satisfy the terminal cooling load and to minimize the total energy consumption of the system.
The chilled water supply temperature and cooling water flow were considered as independent control parameters, and an energy consump-
tion model of the central air-conditioning water system was established. The change in cooling load in one example building was simulated
using DeST software, and the proposed optimization method was verified. The results indicate that the average coefficient of performance of
the chiller was improved by 10. 9%, the average energy consumption was reduced by 8.9%, and the average energy consumption of the
water pump was reduced by 18. 6% within the load rate range of 5% to 100%. On typical summer days, the central air-conditioning water
system saves energy consumption by 20. 4% on average.
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Tab.1 The model parameters of chiller
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Tab.2 The model parameters of water pump
b, b, b,
BVERKZE(TS kW) 46.090 116 —0.043 925 0.000 216
BURKIE (45 kW) 22.636 130 0.017 650  0.000 271
BHIKIE (75 kW) 42.764 071 -0.015 031  0.000 116
BHIKIE (37 kW) 18.641 910  0.012 265  0.000 125
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