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INFLUENCE OF GRADIENT INDEX TO THE TEMPERATURE
FIELD OF SEMITRANSPARENT MEDIUM

HUANG Yong', LIANG Xin-Gang', XIA Xin-Lin®, TAN He-Ping’
(1. Department of Engineering Mechanics, Tsinghua University, Beijing 100084, China;
2. School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract ; The temperature field of a semitransparent medium with gradient index was calculated. Two types of the refractive
index distribution with black boundaries or specular semitransparent boundaries were discussed. One is linear refractive in-
dex distribution, and the other is sinusoidal refractive index distribution. We focused on their influence on the temperature
field. When the medium has black boundaries, the inner total reflective happens; while the radiative energy transferred
from optically denser medium to optically thinner medium, one boundary’ s influence to the heat transfer will be enhanced.
When the medium has specular semitransparent boundaries , other than the above effect, the heat transfer happened on the
boundaries also affects the inner temperature field of the medium.
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Fig.1 Physical model 1 Fig.2 Physical model 2
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Fig.3 Temperature field inside the slab( model 1, xd =1)
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Fig.4 Schematic diagram of radiative transfer
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Fig.5 Temperature field inside the slab(model2)
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