Hoat BT B o X @ K F F R Vol.54 No. 7
20204 7 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Jul. 2020

R MR TN TS S T

SRTIE, farkp, 2igE
(V4% 380 K AR VR 5 80 1) TR BE . 710049, 7542)

WE. &7 A& WA IILEM, KA XKML KB E % F 39 Navier-Stokes F 20 F %, AF &
T#RA BRI FRAIEA IR F R, - R SR ERRIEF AT BAL T k098 2k,
@it HAFE) T 6 AR ML 3 AWK E A T A W Le PR A A IR, S FAR
Lt AT T arsb, TR R AW . EEZG 7 A KR b, Realizable ke 8 7 AE A 7 A 5545 W AL A
AR BE 6 AP AR ik A W 3L LT VA A — xR AT BT R KR 69 R Gy e i AR Ak 5 B iR
ERGBRAER G mARRER G LB E AR H A AR ML THFAR LM, &
AW IL T A K RO IR G e P KRR R A A AR E R R SRR AT A AL
HAEA LR RO REA SBILBRARRRZH T 20%6~200%, £ 3 1232 10 43336 R 3542
BT 10%~25% ; EFTAr R e 3 A WILIRE T WK E AR ILAHZ G 0.7 150 -F AR LA 1
At A .

KR ABEA AP W R L B R

RESES, TKAT4. 7 XEIRER. A

DOI. 10.7652/xjtuxb202007011 XEHE . 0253-987X(2020)07-0084-10

L b
O i

OSID 7%
Investigation on the Film Cooling Efficiency on a Plain Surface with
Hole Embedded in Contoured Crater

ZHANG Zihan, HE Kun, YAN Xin

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A contoured crater cooling hole was designed. With solutions of RANS (Reynolds-
averaged Navier-Stokes) equations, the film cooling efficiency on a plain surface with cooling hole
embedded in contoured crater was investigated. With the existing experimental data, the
reliability of numerical methods was validated. Then, the influences of blowing ratio and crater
depth on the cooling efficiency were studied. The numerical results for plain surface with cooling
hole embedded in contoured crater were also compared with that of the conventional round hole
configuration. The results show that, among all selected turbulence models, the Realizable k¢
turbulence model has the superior accuracy in predicting the cooling efficiency on plain surface.
The cooling hole embedded in contoured crater is able to generate a pair of reverse vortices that
hinder the development of kidney vortices, reducing the mixing effect of coolant and high
temperature mainstream. Correspondingly, the coverage of cooling flow on a plain surface in
circumferential direction is increased significantly, thereby improving the film cooling efficiency

on the plain surface. Compared with the conventional round hole configuration, the lateral-
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averaged film cooling efficiency on plain wall with contoured crater hole is increased by 20% -
200% at the vicinity of cooling hole (X/D<(3), and the cooling efficiency increased by 10%-25%
downstream the cooling hole (3<CX/D<C10). Among three studied crater depths, the optimal

film cooling efficiency on the plain wall is achieved with the crater depth of 0. 7D.

Keywords: film cooling; crater; blowing ratio; kidney vortex
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