5539 B 8 Erl fiE 5l Wi T i Vol. 39, No. 8
2024 £|3 8 H JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Aug. ,2024

SRS 1001 —2060 (2024 )08 — 0058 —09
ETHRENSELANRNET EZHAR

Il wm @, GH
(¥ EACR B A S R LA R EAF, E i 200241)

W OE AT AR R AT AR AR RS W AT A R A Sh AL RS e i b AR et AL ad R AR A A A
R H AT RE AR SRR BRI THANFAL TAMANBRRAFRATENE RN, FE5ATA
FPAREIL A I L RIAT T 2P0, KR v AL B 4L 6945 28 RAT b oL A  AHA AL ELAE Ry & () BB Ay 8 AT B
T A SRR B vt B B A GRS Bk TR L, BEB R B R KR £1XA 0.02% , W AR A &
B AR AT R BILT B A YRR B R R4 A A LR AT R AW . by TR A A AR AR AL
o e B AR R EAEILE o IR T ERAS B E R ERDO LR, AHAGE ZRAY
BREGBRMA & BT, i M AL IR R T AR A A AR LIS B R N e AT R SR R AL,

X 8RR BT R IS

hE S V231.3 XERFRIRAD ;A DOI:10. 16146/j. cnki. mdlge. 2024. 08. 007

(IR £ L, M W, 8 #2750k A B0 SR s U7 I a5 [ 1] k3 Iy T2 ,2024,39(8) ;58 - 66.
WANG Shiji, TIAN Yu,ZENG Jingru. Research on film cooling flow simulation approach based on jet-flow method[ J]. Journal of Engineering
for Thermal Energy and Power,2024,39(8) ;58 —66.

Research on Film Cooling Flow Simulation Approach based on Jet-flow Method

WANG Shiji, TIAN Yu, ZENG Jingru
(AECC Commercial Aircraft Engine Co. , Lid. , Shanghai, China, Post Code: 200241)

Abstract: In order to study the accuracy of jet-flow method for film cooling flow simulation, a certain
aero engine turbine mid-span cascade was used as research object, mixing losses and mass flow change of
cooling injection and main gas stream under different blade positions, jet angles and hole diameters were
analyzed and compared with real cooling film hole calculation result. Simulation results show that at dif-
ferent blade positions, jet-flow model can accurately capture the changes in flow losses on the pressure
side and front section of the suction surface with a maximum absolute deviation of total pressure loss of
0.02% , meanwhile, a significant deviation is observed on the rear section of suction surface by the jet-
flow method. Comparative results at different elevation angles and hole diameters indicate that the simpli-
fied jet-flow method tends to underestimate the actual flow loss near the outlet of film hole due to the lack
of accurate simulation of the kidney-shaped vortex of film outlet. As the injection flow develops, the mix-
ing loss of cooling flow and mainstream flow along the flow direction becomes the dominant factor, the
simplified jet-flow method can accurately predict the changes of relative pressure losses, including posi-
tion of the loss peak.
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Fig. 1 Computational model of flat plate film cooling flow
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Fig. 6 Film cooling hole mesh topology diagram
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