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Study on the Influence of Window-wall Ratio on Thermal Comfort and
System Energy Consumption in Heating Rooms
LiuNa LiuDong LiGuanyu Zhou Haotian
( School of Civil Engineering and Architecture, Southwest University of Science and Technology, Mianyang, 621010 )

[ Abstract ] The building envelope directly affects indoor heat and humidity. Windows, which has the weakest thermal
performance among the three envelopes, has the biggest impact on the indoor heat load, especially when solar radiation is present,
which directly impacts indoor thermal comfort. To study the impact of window-to-wall ratio on indoor thermal comfort and energy
consumption under various terminal units in winter, a test bench for air source heat pump convection-radiation combined heating
systems was constructed, and equivalent walls were set up in the form of large windows with additional insulation materials. The
findings demonstrate that, compared to a fan coil terminal unit, a radiant floor heating system has a more comfortable indoor
thermal environment, a smaller vertical temperature gradient, and consumes less energy when the air source heat pump's supply
temperature is established. When solar radiation is present, however, the indoor temperature variation decreases and energy
consumption increases as the window-to-wall ratio increases.

[Keywords] window-wall ratio; energy consumption; thermal comfort; radiant floor heating; fan coil
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