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Effect of Different Combinations of Passive Evaporation
and Venti-Shading on Thermal Protection
and Temperature Reduction of Roof

WANG Bo, RAN Maoyu

(College of Architecture, Huaqiao University, Xiamen 361021, China)

Abstract: In order to investigate the integrated effect of passive evaporation and venti-shading on the thermal
protection and temperature reduction of roof, two thermal protection methods of venti-shading with evapora-
tion and evaporation with venti-shading were proposed based on porous medium evaporative cooling. Several
small test chambers with concrete roof were set up to test the effects of these two methods on the temperature
reduction of roof. The surface temperatures of roof and evaporated water volumes of porous medium were
measured in Xiamen typical summer climate conditions. The results show that: comparing with bare concrete
roof, the two methods with porous medium evaporation can obviously reduce the surface temperatures of roof,
but the difference between them is not obvious. Comparing to the method of venti-shading with evaporation,
the method of evaporation with venti-shading consumes much less water evaporation volume during the day-
light, and little more evaporation volume at night. The overall performance is that the water consumption is
significantly reduced in the method of evaporation with venti-shading, which has a better continuous cooling

effect. In the method of venti-shading with evaporation, the water evaporation rate of porous medium is mainly
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related to solar radiation; in the method of evaporation with venti-shading, the water evaporation rate is also
related to other factors, such as ambient temperature and humidity, wind speed, sun visor heat radiation and
so on.

Keywords: thermal protection and temperature reduction; porous medium; venti-shading with evaporation;

evaporation with venti-shading; passive evaporative cooling
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Fig. 1 Two methods of roof thermal protection with porous mediums
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Tab.1 Test parameters and corresponding instrument range and accuracy
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Fig. 3 Thermocouple measuring point arrangement (unit: mm)
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Tab. 2 Comparisons of surface temperatures on concrete roof with and without thermal protection
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