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Study on solar absorption coefficient of building envelope in Inner Mongolia
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(1. School of Civil Engineering, Inner Mongolia University of Technology, Hohhot 010051, China;
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Abstract; In this present work, the external surface of envelope structure for rural housing in Inner Mongolia is
studied. Based on the experimental methodology, the influence of two factors, color and roughness, on the thermal
properties of exterior surface of building envelope is analyzed. Results show that the surface temperature of the
dark black sample is the highest, and that of the signal white sample is the lowest. The difference of the average
temperature with the two specimens about different color between 9:00 to 17:00 is 15. 198 °C. The highest surface
temperature is the specimen with roughness of 10. 032 ym, and the lowest surface temperature is with roughness of
4.504 pm. The difference of average temperature with the two specimens about different roughness is 2. 46 “C in
the daytime from 9:00 to 17:00, and the maximum deviation of the average temperature at night is 0. 57 ‘C. The
thermal stability of the envelope surface with dark color is poor, while the surface with light color is relatively
good. The results show that the fluctuation of net heat gain is the smallest when the roughness is 13. 423 pm. The
smaller the roughness, the worse the thermal stability of the surface is.

Key words: rural houses; solar radiation; absorption coefficient; thermal performance; envelope structure
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Tab. 1 Specimen color number and name
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Fig. 3 Specimens of different surface colors
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Fig. 4 Specimens of different surface roughness
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Tab. 2 The specific conditions of the roughness test piece

used in the test
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Tab. 3 Measurement results of absorption coefficient of different surface color test pieces
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Fig. 5 Reflectance and absorption coefficient of

different surface color test pieces
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Tab. 4 Measurement results of absorption coefficient

of different surface roughness test pieces
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different surface roughness specimens
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Tab. 5 Measurement results of absorption coefficient of

test pieces of surface color and roughness interaction
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Tab. 6 Analysis of variance of measurement results of absorption coefficient
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Fig. 8 Test process picture when the surface

color is different
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Fig. 9 Test piece surface temperature curve
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Fig. 11 Difference between each color test piece and the average net heat gain
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