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Parameter Optimization of Heating System of Phase Change Energy
Storage Tank coupled with Solar Air Source Heat Pump
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(School of Mechanical Engineering, Liaoning Technical University, Fuxin, China, Post Code; 123000)

Abstract; In order to solve the design problem of the key parameters of the heating system of phase
change storage tank coupled with solar air source heat pump, a heating system model of phase change en-
ergy storage tank coupled with solar air source heat pump based on TRNSYS software was designed. The
Hooke-Jeeves algorithm was invoked by using GENOPT software, and the annual cost value was taken as
the optimization function. The key parameters such as collector area, heat produced by air source heat
pump, collector inclination, collector azimuth, volume and volume factor of phase change storage tank
were optimized and analyzed. The heat storage and release of phase change energy storage tank per unit
volume , monthly average collector efficiency and coefficient of performance ( COPg) were used as evalua-
tion indexes before and after optimization. The results show that the minimum annual cost value is ob-
tained when the collector area is 187 m’, the heat produced by the air source heat pump is 40. 5 kW, the
collector inclination is 44.1°, the collector azimuth is —1°, the volume of phase change energy storage

tank is 4 m’ and the volume factor is 0. 1, which is reduced by 21% vyear over year; after the optimiza-
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tion, the annual heat release per unit volume of phase change energy storage tank increases by 15.1% ,

and the annual heat storage per unit volume of phase change energy storage tank increases by 16.5% ;

with the COPg as the evaluation index, the overall system performance decreases due to environmental

factors after optimization, and the system tends to run more stably.

Key words: phase change energy storage, solar energy, air source heat pump, Hooke-Jeeves algorithm

system optimization, numerical simulation
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Tab. 1 Solar air source heat pump system parameters
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Fig. 2 Phase change energy storage tank coupled with solar air source heat pump heating system
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Tab. 2 Physical parameters of phase change materials
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