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[ Abstract ] Prefabricated houses are commonly used as temporary living places. In extremely cold regions, the indoor
environment of prefabricated houses is often harsh, particularly in areas without electricity where low indoor temperatures can pose
a serious threat to the human health. To address this issue, this paper proposes three enclosure structure schemes for prefabricated
houses at a construction site in Hami, Xinjiang. (Scheme 1 is a conventional prefabricated house; Scheme 2 adds an additional wall

panel of the same material to the north-facing exterior wall based on Scheme 1; Scheme 3 is an optimized housing, which adds two

HEEWH: EREAARFESEFIHE (52208125

EZ A KEE (2000-) , B, FESRM-EHIAE, E-mail: 15333122973@163.com
WREE: B 4 (1984-) , 2, 1§, HI#I%, E-mail: juanzhao@xpu.edc.cn
Wk H W 2025-05-12



%539 %4 6 ] SRS, S B XIS SR T G5 TT RECUE X A AR ECE I A - 861 -

wall panels to each of the four walls-north, south, east, and west-based on Scheme 1).Experimental testing was conducted to
investigate the impact of energy-saving modifications to the enclosure structure on improving the indoor thermal environment of
prefabricated houses. The experimental results show that in winter, the minimum indoor temperature of the conventional
prefabricated house in Scheme 1 is as low as -10.02°C, with highest heating energy consumption reaching 80.08 kWh, while the
lowest indoor temperature of Scheme 3 is -5.08 ‘C, which is 4.94 °C higher than that of Scheme 1, and the heating energy
consumption is 42.66 kWh, which is 46.73% less than that of Scheme 1. In the transition season, the minimum indoor temperature
of Scheme 1 is -2.9°C, and the heating energy consumption is 34.2 kWh, and in the transition season scheme 3 the lowest indoor
temperature is 0.4°C, which is 3.3°C higher than Scheme 1, and the heating energy consumption is 24.3 kWh, which is a saving of
28.95% compared with Scheme 1. Through the economic analysis, it can be seen that the daily value of the dynamic operating cost
in winter in Scheme 3 saves 23.60% compared with Scheme 1. Energy-saving modifications to the enclosure structure can
effectively improve the indoor thermal environment of the prefabricated houses while reducing the heating energy consumption,

which is of great significance to safeguard the basic physiological health of human beings, especially in extremely cold conditions.
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Fig.3 Comparison of the internal and external wall temperature of Scheme 1 and Scheme 3 under the conditions of winter

and transition season
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Fig.4 Indoor temperature comparison between Scheme 1 and Scheme 3 in winter and transition season
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Table 3 Outdoor air temperature and inner wall

temperature
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Table 4 Thermal parameters and prices of materials
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Table S Calculation results of daily cost values for different schemes
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