5530 & 51 M= HFH Vol. 30 No. 1
20154 1 A Journal of Aerospace Power Jan. 2015

XEHS:1000-8055(2015)01-0059-08 doi: 10. 13224/j. cnki. jasp. 2015. 01. 009

ETREAN BHRERSIELISA
5 14 1Y 52 IR

ZHRFE, REA
(PHAE TV R s S REIR =~ Be, P4 710072)

i B BUE AT 3 R AR R B HE [ A A SRR AL v R 1 R e 7 AL s (R B AE A Y 3B
FAET AWK 1.0 B ISR 5 T A AL R T A L 32 U JC O T AR FL AT 457 £ 3 R I
AR T X F. 5 2 B < AR T 3 I R SCRE AL AT JC O A B SRR 45° I AR TSR L G i £ B SRR 24994
SR K, A A T A s A T R U TG A T SR 4550 fa I 7R S FL T AL L WA 45° IR A i A L
TC A £8 B SO £ ¥ BN RCR T /N FE T 2 SOBESL Y R IO B AL SRS B FIRCRTE K. S AMEMR R LA 0. 5
15 T HET T BUEAL, S5 Ak R 3 R S B0 AR A H) AR A A A7 AR B D 25 EL A I R
i1 08 BAHE SRR AL V8 0 R M 1 R e A EE — 25 1) S 8 R B T 5

X 8 R kM BORRN WAV FhMA; R

hESES: V232.4 XEkFRERS: A

Effect of main flow orientation angle on cooling characteristics of

single row of cylindrical film cooling holes

NIE Jian-haos. ZHU Hui-ren

(School of Power.and Energy,
Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: The effect of main flow orientation angle on the film cooling characteristics of
single row of cylindrical film coeling holes was numerically studied. With the same distance
between the centers of film cooling holes when the blowing ratio was 1. 0, results were com-
pared with two other reference flow configurations of single row of cooling holes. Main flow
orientation angle was 0 degree and the hole compound angle was 0 degree in one reference
configuration, while main flow orientation angle was 0 degree and the hole compound angle
was 45 degree in the other reference configuration. The results show that compared with the
reference configuration with 0 degree main flow orientation angle and 0 degree hole com-
pound angle, the film cooling effectiveness of the configuration with 45 degree orientation
angle is more uniform and its average cooling effectiveness is higher; compared with the ref-
erence configuration with 45 degree compound angle, the average cooling effectiveness of the
configuration with 45 degree orientation angle is lower in the region near the holes but higher
in the region far away from the holes. Numerical simulations were also conducted when blo-
wing ratios were 0.5 and 1. 5. It is found that the distributions of film cooling effectiveness
in the three flow configurations are obviously different from each other. So it is necessary to
further investigate numerically and experimentally the effect of main flow orientation angle

on the film cooling.
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cooling hole
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