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Study and Development of Photovoltaic Air Conditioning System

Chen Xuemei Wang Ruzhu Li Yong

(Institute of Refrigeration and Cryogenics, Shanghai Jiao Tong University, Shanghai, 200240, China)

Abstract The photovoltaic (PV) air conditioning system is introduced in this paper as well as its classification. Both the high efficiency
of the traditional air conditioning system and the improvement of photoelectric conversion efficiency indicate that the main technologies for
the extensive applications of PV air conditioning system are available. On the other hand, the investments of PV air conditioning system
have been decreased significantly due to the price drop of the PV modules, the shortening of PV system pay-back time and the reduction
of total necessary PV module areas. The structures of four kinds of PV air conditioning systems and their test conditions are described in
detail here, and the testing results show their satisfying performance. Finally, this paper discusses five issues for our future work, name-
ly, high-efficiency PV direct-driven air conditioning system, subsidy supports for PV air conditioning system, control strategies, the inter-
actions between human behaviors and energy saving of air conditioning system and developing software for designing PV air conditioning
system.
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Fig.1 AC stand-alone PV air conditioning system

and its energy flows
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Fig.2 AC grid-connected round-way PV air conditioning

system and its energy flows
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Tab. 2 The parameters of inverter air conditioner!*
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Fig. 4 The circuit and test points of stand-alone PV air conditioning system
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Fig. 5 The setup and test points of grid-connected PV air conditioning system'
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Tab. 3 The testing results of grid-connected PV air conditioning system
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Tab. 4 Running conditions of the PV direct-driven inverter
multi VRF system on April 12th and May 20th, 2009
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