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Effect of Knudsen number on similar characteristics of film
cooling flow and heat transfer

GONG Dai-kun', ZHU Hui-ren', LIU Cun-liang', LU Cong-ming”
(1. School of Power and Energy,
Northwestern Polytechnical University, Xi’an 710072, China;
2. China Aviation Powerplant Research Institute,

Aviation Industry Corporation of China, Zhuzhou Hunan 412002, China)

Abstract: The effect of Knudsen number on the similar characteristics between
different scale film cooling flow and heat transfer was numerically studied. Single-row plate
cylindrical hole film cooling models with aperture of 0.3, 3, 10 mm were selected. Cooling
effectiveness and discharge coefficient of models under condition of different Kn and the same
Kn were calculated. Results show that small and large hole models have similar flow and
heat transfer characteristics under the same value of Kn, resulting in little differences
between cooling effectiveness and discharge coefficient. When Kn varies, the flow and heat
transfer characteristics of these two models are different, bringing about different cooling
effectiveness and discharge coefficients. Therefore it is necessary to make sure that small and
large hole models should have the same Kn in similar amplification experiment of film

cooling.
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