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Performance Test and Analysis of Unit Type Double Evaporative Condensation Air Conditioner
Feng Shihao! Huang Xiang! Wang Xin! Chu Junjie! Zhang Zhiqiang? Liu Jianghao®
( 1.School of Urban Planning and Municipal Engineering, Xi'an Polytechnic University, Xi'an, 710048;
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[ Abstract] In order to solve the high energy consumption problem of traditional unitary air conditioning systems under large
space, high load and long-term operation, a 30kW unitary air conditioner with evaporative condensation coupled with mechanical
refrigeration was devised. On the condenser side of the outdoor unit, a dual evaporative condensation technology combining wet
membrane pre-cooling and spray cooling was employed to reduce the operational energy consumption of the unit, and its various
performances were tested in an enthalpy difference laboratory. The results indicate that the refrigerant charge of the unit exhibits a
positive correlation with the cooling capacity and energy efficiency ratio within a certain range. Specifically, the optimal charge of
this prototype ranges from 12.7kg to 13.2kg. During the frequency modulation tests of the indoor and outdoor fans, both the air
volume and energy efficiency ratio of the unit demonstrate a nonlinear downward trend with the decrease of frequency. Notably, the
undersized selection of the indoor fan leads to a significant influence on the energy efficiency ratio when the indoor fan is
frequency-modulated. The optimal energy efficiency ratios of this experimental prototype under high-temperature and standard
operating conditions are 4.57 and 4.03 respectively, which can provide a reference for the subsequent application of evaporative
condensation technology in unitary air conditioners.
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Fig.1 Schematic diagram of unit type dual evaporative condensing air conditioning system
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Fig.2 Schematic diagram of heat exchange on the

condensing side of the outdoor unit
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Table 2 Main parameters of the test instrument
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