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Abstract: Experiments were conducted to investigate the heat transfer characteristics of
a typical cooling structure of blade tip clearance active control system with 45 degree inclined
impingement. In experiments, jet Reynolds number Re (33297~83242) and the ratio of jet
impingement distance to the diameter of the jet hole H/d (2~6) were changed. Heated foil
and infrared thermal imaging technology were used to investigate the local Nu (Nusselt num-
ber) and Nu (average Nusselt number) by varying those parameters. It was found that there
existed two peaks of heat transfer coefficient along the jet line, located at the main and sec-
ondary stagnation points respectively. The two peaks were more evident in larger Re and
smaller H/d cases. The experimental results show that the flow characteristics are signifi-
cantly strengthened with the increase of Re increasing, which results in much larger Nu and
Nu. With H/d decrease, the local heat transfer at the main stagnation point increases faint-

ly, meanwhile, the local heat transfer at the secondary stagnation point is enhanced greatly.
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Fig.1 Schematic of experimental system
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Table 1 Experimental parameters of designed experiments

a/ (") 45
(H/d) 2,4,6
/Re 33297,49945,66594,83242
2
2.1 Re Nu
4 a=45°,



704

28

H/d 2,4,6 Jet Nu
Re
—— Re=33297
600 —— Re=49945
—— Re=66594
500 F —— Re=83242
400
é’- 300+
200} /\ﬁ
100 F
0 . ) 2 ) : ) ) : ) ;
-4 -3 2 -1 0 I 2 3 4 5 6
rid
(a) H/d=2
——Re=33297
600 —— Re=49945
—— Re=66594
500 L. —'_RL’:83242
400 - \
= 300p
=
200 F
100 |
0 ) ) . L ) . A L . )
-4 -3 =2 -1 0 1 2 3 4 5 6
rid
(b) Hid=4
——Re=33297
o ——Re=49945
600 ——Re=66594
——Re=83242
500 F
400
2 300} /Lf‘\
0T /\\’_—_\
100 |
0 1 1 1 1 1 1 1 1 1 J
'y 3 =2 4 0 1 2 3 4 5 6
rld
(c) Hid=6
4 Jet Nu Re

Fig.4 Local Nusselt number Nu with different Re
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