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Analysis of Operation Effect and
Energy Consumption of Evaporative Cooling Air Conditioning System in Dry Area
Jin Yangfan'! Huang Xiang! WuLei' Kou Fan' Chu Junjie?
( 1.Xi'an Polytechnic University, Xi'an, 710048; 2.China Academy of Building Research, Beijing, 100013 )

[ Abstract]  The form of evaporative cooling air-conditioning system is introduced, and simple classification is carried out. A
calculation method for the power consumption of the evaporative cooling air-conditioning system from the cold source side, the
transmission and distribution side, and the terminal side is proposed. Evaluate the operating effect of the evaporative cooling
air-conditioning system by comparing and analyzing the measured data of indoor temperature, humidity and overall power
consumption of an air-water evaporative cooling air conditioning system in a hospital in Xinjiang and an all-air evaporative cooling
air conditioning system in an airport catering center in a dry area. And energy consumption, the measured indoor average
temperature is 23.6°C, which is lower than the design value of the indoor temperature. At the same time, the wet bulb temperature
of the outdoor environment has a significant impact on the power consumption of the air conditioning system. When it rises, the
power consumption of the air conditioning system also increases. And the optimization suggestions of evaporative cooling air
conditioning system are given.

[ Keywords ] Dry area; Air-water evaporative cooling air conditioning system; All-air evaporative cooling air conditioning

system; running result; Energy consumption analysis
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Table 1 Classification of air-water evaporative cooling air-conditioning systems
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Table 2 Classification of all-air evaporative cooling air-conditioning systems
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Table 3 Measured parameters of room, internal and external environment of a hospital in Xinjiang
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Fig.1 The relationship between the daily average outdoor
dry bulb temperature and the daily cumulative power

consumption of a hospital in Xinjiang
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Fig.2 The relationship between the average daily outdoor

wet bulb temperature and the daily cumulative power

consumption of a hospital in Xinjiang
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Table 4 Measured parameters of the catering center room, internal and external environment of an airport in a dry area
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Fig.3 Relationship between outdoor average daily dry
bulb temperature and cumulative daily power

consumption of an airport catering center in a dry area
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Table 5 Comparison of energy consumption between air-water and air evaporative cooling air-conditioning systems
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