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Energy-Saving Potential Analysis of Natural Ventilation in Large-Space Public Buildings in Chengdu
Xing Yun Zou Qiusheng Li Xuyuan
( Sichuan Provincial Architectural Design and Research Institute Co., Ltd, Chengdu, 610000 )

[ Abstract] Due to high energy consumption and poor natural ventilation performance in large-space public buildings, this study
investigated the energy-saving potential of natural ventilation in such buildings in Chengdu. A large sports stadium in Chengdu was
selected as the case study. Field measurements were conducted to determine the indoor thermal comfort temperature range, which
was found to be 21.85°C to 24.75C. Based on this range, numerical simulation software was used to analyze the building’s
energy-saving potential under different natural ventilation strategies. The results show that during transitional seasons, natural
ventilation cooling can be used for approximately 963 hours, accounting for 26.23% of the total transitional period, indicating
significant energy-saving potential. May 1st was selected as a typical day for detailed analysis. It was found that when the outdoor
temperature falls within 21.85°C  to 24.75 °C, natural ventilation can effectively improve the indoor thermal environment and
significantly reduce air conditioning loads. This study provides a useful reference for the natural ventilation design of large-space
public buildings in Chengdu and other regions with hot summer and cold winter climates.
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Table 1 Statistical summary of respondents’ background

information
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Table 2 Statistical data of indoor and outdoor thermal

environments
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Fig.2 Fitted curves for monitoring point temperatures
and mean thermal sensation

[ 18] A8 ) 2 B A2 E s 1) Y RIS B AT 2
FA B S P R T 1R R0 XS A B 3R R kg
1, e EREEER AN IS Hit,
M FH 38 IR BE AR, aE L 2t [l A 23 #r 45 211
PV 5 = WIS th 2 & 3 s

253 2025 4F
25 .
2
©n
B~
F 15
el
2]
£ ¥=0.3448x - 8.0353
= * R2=10.8261
05 |
0
24 25 26 27 28 29 30 31
HEWREPLC

3 FHRRBRESENRENSE
Fig.3 Correlation between mean thermal sensation and
indoor temperature
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Table 3 Thermal performance parameters of building envelope
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Fig.5 Internal heat gain and occupancy schedule of the
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Table 4 Natural Ventilation Scenario Settings
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Table 5 Hourly distribution of indoor and outdoor air

temperature ranges
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Table 6 Temperature distribution on the typical day
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Fig.7 Cooling Load Variations on the Typical Day
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