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Study on energy saving characteristics of variable temperature air

supply under different ventilation modes

WANG Ye™", BAI Yujie*, YAN Ruowen*

(a. School of Environmental and Municipal Engineering; b. Key Laboratory of Railway Vehicle Thermal
Engineering, Ministry of Education of China, Lanzhou Jiaotong University, Lanzhou 730070, P. R. China)

Abstract: Ventilation mode has important effect on indoor environmental quality and building operation
energy consumption. Based on the unsteady heat transfer method, the thermal boundary conditions of
building envelope are obtained. The ventilation effect and energy-saving characteristics of displacement
ventilation and stratum ventilation in an office in cold zone are compared when the building envelope
thermal properties meet the requirement of 65% energy saving. The results show that under the premise of
thermal comfort, the air supply temperature range of displacement ventilation is 13.0-27.0 ‘C while that of
stratum ventilation is 19.0-24.0 °C. By changing the air supply temperature at different time, the daily
average saving rate of mechanical refrigeration capacity of displacement ventilation and that of stratum
ventilation can reach 2.87% and 5.16% respectively for fresh air treatment. And the indoor temperature of
the displacement ventilation is more comfortable. The air supply volume under both ventilation modes
decreases greatly compared with that corresponding to the basis air supply temperature, and the air supply

saving rate is up to 22.65% and 32.14%, respectively. The indoor pollutant concentration under both
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ventilation modes is below the standard value. The research has important engineering guiding significance
for further exploring the correlation between climatic conditions and ventilation modes, optimizing the
design and operation management of air-conditioning systems.

Keywords: displacement ventilation; stratum ventilation; energy saving characteristics; indoor air quality;

thermal comfort
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Table 1 The meaning of each variable in the control equation
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Fig. 2 Velocity distribution in Z=1.1 m section
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Fig. 4 Air treatment process
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Fig. 5 Determination of basis air supply temperature
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Fig. 6 Comparison of temperature distribution in Z=1.1 m section
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Fig. 7 Comparison of CO, concentration distribution in Z=1.1 m section
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Fig. 9 Air conditioning outdoor calculation temperature
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