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Measurement and influencing factor analysis of indoor thermal
environment for new multi-storey residential buildings in Lhasa

LI Binggian, ZHANG Xiaojing, WANG Yuhan, XU Xin, XIE Jingchao, CHEN Guang
(Beijing Key Laboratory of Green Built Environment and Energy Efficient Technology, Beijing University of
Technology, Beijing 10012, China)

Abstract: To investigate the indoor thermal environment level and its influencing factors in newly built multi-story
residential buildings in solar-rich areas, this study selected a representative residential building in Lhasa for
environmental testing, and comparatively analyzed the effects of different orientation-specific thermal design of
external windows, passive solar utilization technologies, and balanced insulation of external walls on the indoor
thermal environment. During the test period, the average outdoor temperature was 6.9 °C, and the average outdoor
comprehensive temperature for south-facing orientations was 6.3 °C higher than that for north-facing orientations.
Due to the orientation difference in outdoor comprehensive temperature, the indoor temperature field was unevenly
distributed, with a maximum average room temperature difference of 5. 7 °C between south- and north-facing rooms.
The use of balanced insulation design for external walls led to different heat losses through walls of different
orientations, with the north-facing wall losing the most heat. The north-facing external window with double-glazing
showed the lowest average inner surface temperature and the smallest temperature fluctuation. The room with direct
solar gain experienced large indoor temperature fluctuations, up to 9.5 °C. In contrast, the room indirectly benefiting
from a south-facing sunspace had a diurnal temperature range of only 2.4 °C, demonstrating the effect of the south-
facing sunspace in stabilizing the room temperature of adjacent spaces. To improve the uniformity and stability of the
indoor environment in newly built residential buildings in Lhasa, it is recommended to adopt unbalanced insulation
and to install an attached sunspace.

Key words: solar energy-rich region; multi-story residential buildings; sunspace; indoor thermal environment
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