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Energy Consumption Analysis of
Vertical Pipe Indirect-Mechanical Refrigeration Air Conditioning System Based on TRNSYS
Zhang Gaoli  Sun Tiezhu Gao Shuai
( Xi’an Polytechnic University, Xi’an, 710048 )

[ Abstract]  To study the energy consumption issues of the indirect-mechanical refrigeration air conditioning system in data
centers, this paper selects typical cities based on urban building thermal design zones and uses TRNSYS software to simulate and
analyze the system's operating modes and annual energy consumption in these cities. The results show that in severe cold regions,
the dry mode accounts for over 65% of operation, with a cooling factor below 0.2, demonstrating significant energy-saving effects;
in cold regions, the dry mode accounts for about 60%, with system energy consumption below 1100 kWh, highlighting outstanding
energy-saving potential; in hot summer and cold winter regions and hot summer and warm winter regions, the mixed mode
dominates, achieving efficient temperature and humidity control through the coordinated operation of evaporative cooling and
mechanical refrigeration; in mild regions, the dry mode accounts for about 54%, with a cooling factor as low as 0.16, showcasing
excellent energy-saving adaptability and operational economy.
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Fig.1 Schematic diagram of indirect evaporative cooling
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Table 1 Performance parameters of AHU test unit
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Fig.3 Energy consumption simulation system of vertical pipe indirect-mechanical refrigeration composite air conditioning
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Fig.4 Annual dry and wet bulb temperatures and air
return temperature of data centers in Chengdu
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Fig.6 Operation power and energy consumption statistics of the combined air conditioning system in Chengdu city
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