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Experimental Investigation on the Performance of Household Air Conditioning
System with Grid-connected Photovoltaic Generation

Jin Tingxiang Xu Xiaofeng
(School of Energy & Power Engineering, Zhengzhou University of Light Industry, Zhengzhou, 450002, China)

Abstract With the base of traditional air conditioning system, the grid-connected photovoltaic household air conditioning sys-
tem based on the solar photovoltaic power generation technology is designed in this paper. The power with the solar photovoltaic
power generation technology is transformed into the household power of 220 V and 50 Hz by inverter. The household air condi-
tioning system is then driven by the transformed power and national grid. The performance of the photovoltaic grid-connected
household air conditioning system was tested by Enthalpy Difference Lab under the different power (100 W, 135 W and 185
W) of solar panels. The experimental results show that under normal cooling conditions, the average power consumption of the
air conditioning system with the different power (100 W, 135 W and 185 W) of solar panels are 52 W, 78 W and 104 W lower
than that of the traditional air conditioning system respectively. Similarly, energy efficiency ratios of the air conditioning system
with the different power (100 W, 135 W and 185 W) of solar panels are 4.2% , 5.5% and 10.2% lower than that of the tra-
ditional air conditioning system respectively. Under heating mode, the average power consumption of the air conditioning system
with the different power (100 W, 135 W and 185 W) of solar panels are 68 W, 84 W and 116 W lower than that of the tradi-
tional air conditioning system, and the coefficients of performances are 6. 4% , 8% and 11% lower than that of the traditional
air conditioning system. It can be concluded that the photovoltaic grid-connected household air conditioning system is feasible.

Keywords air conditioning system; grid-connected photovoltaic generation; solar panels; energy efficiency ratio (EER) ; co-

efficient of performance ( COP)
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Fig. 1 The principle diagram of grid-connected photovoltaic home air-conditioning system
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Tab. 1 Photovoltaic parameters
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Fig. 2 Variation of cooling capacity and power consumption

with the power of solar panels
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Fig. 4 Variation of heating capacity and power consumption

with the power of solar panels
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