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Fractal study of heat and mass coupled transfer in a
rough porous insulation layer

GAO WeiYe ZHANG Sai® ZHANG Jie

( College of Mechanical and Electrical Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract; The heat and mass coupled transfer process in a rough porous insulation layer is widely used in energy
utilization, mechanical heat insulation engineering and other projects. In order to reflect the heat and mass coupled
transfer process more truly, the rough pore channel can be described as a short-period sinusoidally changing capil-
lary channel. According to Darcy’s law, the conservation of energy and Newton’s law of cooling, and considering
the roughness and roughness density at the same time, models for the seepage coefficient and convective heat trans-
fer coefficient of a rough capillary channel are proposed. The influence of the rough surface on the seepage coeffi-
cient and convective heat transfer coefficient is analyzed. The results show that the theoretical prediction value of
the seepage coefficient is consistent with the experimental data. The seepage coefficient is positively correlated with
the area fractal dimension and roughness density, and is inversely correlated with the tortuous fractal dimension and
roughness. The convective heat transfer coefficient is positively correlated with the seepage coefficient, roughness
and roughness density, and is inversely correlated with the area fractal dimension and tortuous fractal dimension.
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