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Impingement heat transfer inside wedge-shaped concave

by jets from impingment plate with front-extended port

GUAN Tao', ZHANG Jing-zhou'*, SHAN Yong',
LI Yun-dan’, LU Hai-ying’

(1. Jiangsu Province Key Laboratory of Aerospace Power System,
College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China;
3. Shenyang Engine Research Institute,
Aero Engine (Group) Corporation of China, Shenyang 110015, China)

Abstract: Experimental analysis was conducted to investigate the heat transfer inside a
wedge-shaped concave by a row of jets from impingment plate with front-extended port. The
effect of front-extended port extension spacing ratio (5~ 11), front-extended port width
spacing ratio (2. 5~8) and jet Reynolds number (7900~31700) on the concave surface tem-
perature distribution, spanwised-averaged Nusselt numbers, area-averaged Nusselt numbers
and jet pressure loss were experimentally tested. The results indicated that the convective

heat transfer of impinging plate with front-extended port was obviously enhanced compared
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with baseline plate, the front-extended port caused high jet pressure loss. The convective

heat transfer of concave surface was significantly improved with the increase of front-extend-

ed port extension spacing ratio, yielding little effect on jet pressure loss. Convective heat

transfer of concave surface was enhanced with increase of front-extended port width spacing

ratio, however, the total pressure loss increased also.

Key words:

wedge-shaped concave surface; impingement plate; jet impingement;

convective heat transfer; front-extended port
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