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Analysis of heat transfer characteristic of cylindrical foam
porous block with high speed flow around

LI Zhenhuan, SUN Haifeng, LI Xiaolei, XIA Xinlin

(School of Energy Science and Engineering,
Harbin Institute of Technology, Harbin 150001, China)

Abstract; Numerical investigation on heat transfer characteristic inside the cylindrical
foam porous block attached to frontal surface of cylinder body with high speed flow around
was performed by employing single-domain approach through integration of fluid and porous
region. Radiation effect within porous region was considered based on Monte Carlo method.
The influences of variable porous region length and porous drag characteristic on both the
wave drag of entire model and the aero-heating effect of frontal porous region were analyzed.
The results show that installation of certain length porous foam material with appropriate
drag characteristic in front of the cylinder body can reduce both the wave drag of entire body
and aero-heating effect of the frontal surface. Under simulation condition, the frontal foam
porous with parameters (dimensionless length 1. 0, viscous coefficient 0. 2X 10" m ™ and in-
ertial coefficient 200m™') can reduce 13. 5% of the wave drag and approximately 75% of the
frontal surface average aero-heating heat flux. With the dimensionless length being kept un-
changed, the wave drag was decreased with the decline of inertial coefficient of foam porous

region, whereas the aero-heating flux of frontal surface was slightly increased.
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