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Experimental and numerical investigations of boundary layer
perfor mances on curve'structure surfaces with
transpiration cooling function

JIA Shan, WAN G Xiao-chun—WAN GJian-hua

(Department of Therma Science.and Energy Engineering, School of Engineering Science,
Universdty of ‘Science and Technology of China, Hefei 230027, China)

Abstract : ‘'With the combined approach of experimental investigation and numerical §m-
ulation ,thefluidflow and heat trander performances within the boundary layers of a curve
structure with transpiration cooling function were studied. The specimen used in the experi-
ments was made of sintered refractory steel ,which has a porosity of 0 37 and a character
length of 2Qu m. The temperature and velocity of free stream were controlled by two control
systems of a hot gas wind tunnel ,and the Reynolds number of gaseous coolant was given by a
digital massflow rate controller. The surface temperature on the specimen was measured by
an infrared thermal imaging system ,NEC TH5104 Usng a two-dimensonal ,steady and lo-
cal thermal equilibrium model of the commercial software FLUENT 6 3,the transpiration
cooling performance of the specimen was numerically smulated under the same conditions
with the experiments. Through comparison of the numerical results with the experimental
data,the numerical program was validated. With the help of the validated program ,the fluid
flow and heat transer performances within the boundary layer of the curve structure were
discussed.

Key words: transpiration cooling; curve structure; porous media;
infrared imaging technique; numerical s mulation
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