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Effect of Refrigerant Charge on the Performance of a Direct Expansion
Solar Assisted Heat Pump Water Heater Using R410A
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(1. College of Mechanical and Electronic Engineering, Shandong University of Science and Technology.,
Qingdao 266590, Shandong, China; 2. College of Energy and Power Engineering,
Lanzhou University of Technology., Lanzhou 730050, China)

Abstract: Based on the distributed parameter and homogeneous flow models of solar collector/evaporator
and condenser, the lumped parameter models of compressor and electronic expansion valve and the refrig-
erant charge model, a simulation program of a direct expansion solar assisted heat pump water heater (DX-
SAHPWH) system using R410A was coded. For a fixed superheat degree at the collector outlet, the ther-
mal performance parameters of the DX-SAHPWH system were obtained under different refrigerant charge
conditions, and the effects of changing the refrigerant charge on the thermal performance of the system
were analyzed. The results show that as the refrigerant charge increases, the evaporating pressure and
heating time of the system decrease, but the instantaneous power of the compressor and the thermal effi-
ciency of the collector increase. What’s more, the influences of the refrigerant charge on the condensing
pressure and coefficient of performance (COP) of the system are very small.
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