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The Effect of Surface Roughness on Measuring Thermal Emissivity
Ki-Soo Oh* and Shin-Chul Bae*

*Dept. of Mechanical Engineering, Dankook University, Seoul 140-714, Korea

Abstract

Thermal emissivity is generally affected by surface situation of material such as roughness. In this study, the effect
of surface roughness on measuring thermal emissivity is experimented. And emissivity measurement method and
equipment using hemisperical mirror is also reviewed. As the result of this research, thermal emissivity increased as
long as increasing surface roughness. So, surface roughness is a essential check point when we measure the emissivity.
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Fig. 4 Specimen holder and IR thermometer
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Fig. 9 Graph of the measured emissivity for mild steel

Table 1 Test result of graphite with different surface roughness

tomp. (K} 5ok | 313k | 328K | 833K | 343K | 353K | 863K | 373K
roughnessi/i
0.7 0.78906 | 0.8036 | 0.79025| 0.8167 | 0.78748 | 0.77327 | 0.78855 | 0.79438
1.0 0.8001 | 0.80527| 0.8017 | 0.82862 | 0.82774 | 0.83464 | 0.83352| 0.82379
2.2 0.90191 | 0.91202 | 0.89917 | 0.92091 | 0.92666 | 0.89377 | 0.9193 | 0.92735
Table 2 Test result of mild steel with different surface roughness
temp. (K)
303K 313K 323K 333K 343K 353K 363K 373K
roughness
0.3 0.10993 | 0.10845 | 0.07804 | 0.06534 | 0.05805| 0.10804 { 0.09204 | 0.10101
0.8 0.127771 0.13297 | 0.11964 | 0.14309 | 0.10161 | 0.16144 | 0.16568 | 0.16792
1.0 0.14332| 0.15808 | 0.16011 | 0.1572 | 0.15055{ 0.18032 | 0.20329 | 0.21932
Table 3 Test result of brass with different surface roughness
temp. (K)
303K 313K 323K 333K 343K 353K 363K 373K
roughness
0.2 0.05061| 0.036 |0.11812} 0.03636 | 0.04171| 0.12859| 0.06812| 0.03189
0.5 0.06911 | 0.13538 | 0.10614| 0.06269 | 0.07748 | 0.06341 | 0.06103 | 0.0646
1.2 0.19517 | 0.22183 | 0.14978| 0.15228 | 0.13673 | 0.21755| 0.19869| 0.179
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