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Application and Research of Primary Return Air Conditioning System
Using Direct Expansion Unit in a Tropical Hydro-power Station
Zha Xianshun Chen Pengyun Xie Fangxiang
( Changjiang, Survey, Planning, Design and Research Co., Ltd, Wuhan, 430015 )

[ Abstract ] Combined with the layout feature of the powerhouse, researches the design scheme and the air distribution of
primary return air conditioning system of the powerhouse and the quantity of air state in each position, based on the analysis of
outdoor air design conditions of hydropower station in tropical area and the calculation of air conditioning system cooling load.
Analyzes the advantages of direct expansion air conditioning unit. Presents that it can greatly reduce the energy consumption of
ventilation and air conditioning to design return air for the air conditioning system of ground hydropower station in high
temperature and high humidity region. It can save space for powerhouse and avoid using air conditioning water system to select
direct expansion air conditioning unit on roof as the cold source of air conditioning system for powerhouse. It is worthy of being
promoted and applied to design primary return air conditioning system using direct expansion unit for ground hydropower station in
high temperature and high humidity region.
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Table 1 Calculation parameters of outdoor air
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Table 2 Summary of calculation results of indoor heat

gain and moisture excess
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Fig.1 Air flow direction of cross section of powerhouse

unit area
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Fig.2 Flow-process of primary return air conditioning

system of powerhouse
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Table 3 Calculation results of ventilation rate for each area of powerhouse
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Table 4 Comparison of power consumption of ventilation
and air conditioning system
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Fig.4 Diagram of air volume adjustment of primary

return air conditioning system
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