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Abstract: Numerical simulations were applied to study the leakage flow of assembled
endwall slot of turbine guide vane of an aero-engine. The effects of leakage flow on the struc-
ture of flow field of cascade passage and performance parameters of the cascade were also dis-
cussed. The leakage flow pressures, the slot width and position of the slot were changed to
investigate the rules of leakage flow rate and energy loss coefficient varying with these pa-
rameters and discover the effect rules. It is found that the leakage can appear due to different
pressures between cooling air and gas, spiral vortex system is formed in the middle position
of the slot at the same time, and the leakage flow affects the secondary flow around the end-
wall significantly. The effect decreases along the direction of blade height and the largest re-
gion is up to 44.44% of the blade height. With the increase of leakage flow pressure, the
slot width and the angle between the slot and major axis of engine, the energy loss coefficient

of the cascade and the leakage flow rate increase monotonically. Numerical results show that
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the energy loss coefficient of the cascade increases by 14 % —62% because of the leakage flow

through the slot of the endwall in the parameter range of present study.
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turbine guide vane; endwall; assembled endwall slot;

secondary flow; leakage flow; energy loss coefficient
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Fig.1 Sketch of flow in turbine guide vane

£1 MHilsH

Table 1 Cascade parameters

[N tilEAN LB -
C/mm €/ mm g/ (N PR «
36. 4 2109 3541 1. 48

BEBR T T 22 N & Zh AL TARR S B AR 6] % A 78
b N 224 2 BRI A TV 25 A B AR i, T 24 & 2
BUTAE I BTG 32 $2 J , S BR 96 B 200/, It
A AEWEE T A 0BT S Torp, B2 B S kR
AV B AT RE 2 A BT A [R). A SCIE 2 0F 53 i il
B S 405 BB U0 M 4% B 07 B I AH B G R 4B B
(AL AT DL A R — R 28 B 5 R B Pl
T MBI GEE ¢, WKl 2), R dEBTE S
M 128 % sh AL 3 Rl e i 0% 1 23 1) f GIE AR o0, 4n
Bl 3) . 3 A28 (8] f AT LA A 4% B 7E 2k A b i) °F
. aniEl 2,30 WA I R ) A B Y B KO RS K N
L, SEBREEBR A7 B B R 7 a7 4% B b KR 07 B 1 9K
L. SEBREE R S AL F R4 RS 07 =

\ ‘@Wiﬁlﬂﬁlﬁl

Ty

N
%
EA

[ 2 4ERRS A Sl e f o A

Fig. 2 Sketch of angle between slot and major
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Table 4 Comparison of energy loss parameters
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