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The impact of the fan on rural residential buildings indoor thermal environment
in subtropical climate zone

YANG Liu ,YANG Wen, ZHENG Wuxing, LIU Jiaping
(School of Architecture, Xi'an Univ. of Arch. & Techn., Xi'an 710055, China)

Abstract: For the extension of natural ventilation mode, reduction of air conditioning use and energy consumption, the indoors
ventilation is increasingly adjusted by fans in subtropical climate zone featured with high temperature and humidity. Therefore, fans
play a vital role in the subjective comfort and perceived air quality for rural occupants. To clarify the controversy whether the
adaptive comfort model is applicable in these buildings, study human thermal adaptation rules in fan condition(FC pattern) and
no-fan condition(NFC pattern) residential buildings, and find out a suitable method to evaluate thermal sensation of occupants, an
approach of field survey of thermal comfort has been carried out in Sanya and Beihai in China, which is the representative of sub-
tropical climate. Software of SPSS was adopted in analyzing the statistical data of investigation. Both adaptive thermal comfort
model based on ASHRAE 55 and adaptive PMV model (aPMV) based on GB/T 50785 Evaluation standard for indoor thermal
environment in civil buildings in China are utilized to evaluate the results. It shows that with the increase of TSV, the change sensi-
tivity of TCV and Thermal Adaptability in FC pattern is significantly greater than those in NFC pattern. There exist obvious differ-
ences in the relationship of TSV, PMV and temperature in two patterns. The adaptive coefficient value (L) calculated by a PMV
model with NFC and FC pattern is 0.12 and 0.43, which varied from GB/T 50785. Compared to the aPMV, the evaluation results
obtained from the adaptive comfort model based on ASHRAE 55 are more consistent with the subjective questionnaire results. The
adaptive comfort model based on ASHRAE 55 was found to be applicable to evaluate the thermal environment of natural-condition
residential buildings with fans in subtropical climate zone. Regressing data by temperature range, the acceptable temperature of 80%
& 90%(upper limit) was determined according to outdoor air temperature changes.

Keywords: fans; indoor thermal environment; rural residential buildings; adaptive model; acceptable temperature range; subtropical
climate zone
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Tab. 1 Conditions of individuals

2% B/AME BRME CPHE R
AR S 12 100 56 44
B E/cm 142 183 162.5 20.5
Pk i/kg 35 82 63.5 285
WikEfRER/ met 0.7 5 2.85 3.04
AR Iclclo 0.12 0.61 0.37 0.35
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Tab. 2 Thermal comfort index scale
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Tab. 3 Indoor environmental data during the test
in Sanya and Beihai

2H B/AME BKE CFHE mERE
2R E 1/ °C 27.4 352 31.3 5.52
FEXTIE BE RH/% 36 90 63 38.18
R v/mes™! 0.02 2.55 1.285 1.79
HERIRE ¢t/ °C 27.1 38 32.55 7.71
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0 N=373
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