55 35 % 5 3 fin = zh 1 Vol. 35 No. 3
2020 4F 3 H Journal of Aerospace Power Mar. 2020

B HS . 1000-8055(2020)03-0493-09 doi: 10. 13224 /j. enki. jasp. 2020. 03. 005

R X B LSRR 1 RO 52 i

Az, k BV Y, BER, ARES, TR
(L POLERH RS MRS 7 e HLIRAS M SR SRS E R B R L=, P42 710049;
2. PYL Il RAE URALZS 2B 122 S B SR fE L, Y% 710049)

1% B AR BUEE AR IR B TR [ 3R 8 (= —307, —20°, —10°,0°,10°,20°,30%)
TR U AL A B R R I ) AT R Bl ) 2 (CFD) 35245 3 B9 3 9 0 B8 J1 Ak i AR 647 T
Mo TSR 0 AU IR FLAS W LI T = WA (I BE 5 R 0. 5, FLIEl T2 M M BE &4 35 i 5 M A
L0 R 4350 R 0.5.1.0.1.5.2. 0, Z5RFWI/NE ER LA (i=—10".0", 10" , 3t 3 H A7 78 S B B8 3 *of
BT R AR A2 5 R T 0 R AT AR AL B B s RIEE I A (1=20°,30°) F , ARSI 3 3 T AR K
1B 52 B 25050 %o SR AL L SV FSCR T W s R B (= —20°, —30°) F L i % th A B B0 i %k, LA ) 2 25
Z R AR TR AR

X W B BRI EWBOA EJIBUSE s TR RAR Sl A

FESES: V23l.1 XEFRERG: A

Effects of mainstream angles of attack on film cooling
characteristics of double-jet film cooling holes
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Abstract: Film cooling effectiveness of double-jet film cooling holes was measured using
pressure sensitive paint at various mainstream angles of attack (;=—30°, —20°, —10°, 0°,
10°, 20°, 30°) on a flat plate, and the flow field obtained by computational fluid dynamics
(CFD) was used to analyze the film cooling effectiveness. The dimension less spanwise dis-
tance was 0.5, the dismension less streamwise distance was 3; the density ratio was 1.0,
and the blowing ratio varied as 0.5, 1.0, 1.5, 2. 0. The results showed that, at small main-
stream angles of attack (i=—10°, 0°, 10°), the film layer attached well with wall because of
the anti-kidney vortex pair or the pressing effect in the flow field, contributing to the highest
film cooling effectiveness; at large positive angles of attack (i=20°, 30°), the anti-kidney vortex

pair degenerated though the coverage area of film was the largest, the film cooling effectiveness be-
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came lower; at large negative angles of attack (i=—20°, —30°), there existed kidney vortex pair,
the lateral coverage of the film was limited and the film cooling effectiveness was lowest.
Key words: double-jet; film cooling effectiveness; mainstream angles of attack;
pressure sensitive paint; computational fluid dynamics
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