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Analysis of Night Ventilation Energy Saving Potential
for Ultra-Low Energy Consumption Buildings
in Severe Cold Area

LI Xiaoxu ,HUANG Kailiang , FENG Guohui,ZHANG Dongxu

('School of Municipal and Environmental Engineering, Shenyang Jianzhu University, Shenyang,China,110168)

Abstract ; In this paper,the application of night ventilation cooling technology in ultra-low energy
consumption buildings in cold region ( Shenyang ) was studied, and the energy consumption of
refrigeration system under different night ventilation ventilation volume was analyzed. The ultra-
low energy consumption building in Shenyang taken as a model,its ventilation was simulated with
DeST software at night, and the simulation results were verified by experimental tests. Then the
building model was simulated with different night ventilation schemes. The simulation results of
indoor temperature at night were consistent with the measured data. With the increase of ventilation
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times,both the indoor temperature peak value and the building cooling load show a descending
trend of steep at first and then slow. The power consumption curve of building refrigeration system
decreases firstly and then increases with the increase of ventilation times. The best energy saving
effect is achieved within 6 ~ 8 times /h of ventilation at night. In July, it is recommended to adopt
natural ventilation at night for better energy saving effect. In June, August and September, the
energy saving rates under the best night ventilation plan are 20. 8% ,11.11% and 29.32% . The
effect analysis of night ventilation and energy saving for ultra-low energy consumption buildings
can adopt the DeST software in cold regions. Night ventilation in ultra-low energy buildings in
cold regions can help reduce peak indoor temperature, building cooling load and power
consumption of refrigeration system.

Key words: ultra-low energy consumption building; night ventilation; DeST; fan energy

consumption ;energy consumption of air conditioning
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Fig.1 Appearance of the Ultra-low energy building
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Fig.5 The maximum temperature of indoor air from June to September
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Fig. 6 The cooling load of building from June to September
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Fig.7 The power consumption of building cooling from June to September
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