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Numerical investigation on the influences of impingement holes

on heat transfer of leading edge in lamilloy

WANG Ming, LU Yuan-li', JI Hong-hu?

(1, Shenyang Engine Design.and Research Institute,
Aviation Industry Corporation of China, Shenyang 110015, China;
2.\ College-of Energy and Power Engineering,
Nanjing University 'of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: According to the typical guide vane shape and the boundary conditions, nu-
merical investigation was carried out to study the flow and heat transfer characteristics on
simplified vane leading edge in lamilloy. Two arrangements of impingement holes, film holes
and pin-fins, and two axis modes of impingement holes were analyzed, and re-normalization
group (RNG) k-¢ turbulent model was used. The results show that with the same arrange-
ment of film holes and pin-fins, the models with different impingement holes have less than
1% of cooling flow rate varies. Besides, the model with more impingement holes and smaller
diameter of impingement holes can achieve higher heat transfer coefficient and cooling effec-
tiveness, by about 2%. The angle of impingement holes axis has little influence on heat

transfer of leading edge in the same arrangement impingement holes.

Key words: lamilloy; leading edge of turbine vane; impingement hole;

cooling effectiveness; heat transfer coefficient
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Table 1 Parameter of impingement hole array
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Fig. 3 Axis modes of impingement hole
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Table 2 Cases of model
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Fig. 4—Boundary-conditions of computational domain
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Fig. 5 Average temperature variation of target surface
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Fig. 7 Flow resistance of vane leading edge
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Fig. 9 Cooling mass flow of different models

3.2 B AN RS

AR SRR A R AR R 2 Y 2 PR 5 3k S 3G
BRL16 AR REg A 1 Ry A-A 3] C-C iz
[h] () 245
3.2.1 AR A

3 TR VS A TS A% R R R B
TET PRSI TET A A P 0T v ol LR TR AL
BE TAT B A0 IR0 R T ) R 0 B

MF 3 Al LUFE Y # TH 5 OE FL BE T A 4
A5 R L 1) R P AR A P MO T B O A A
T A0 ol FLOBE TG 0 A 7 1 B A X A b A Al
PAUAZE Sy v SO bl FLE AR B 5 B T L N AR
SMINTAT \AJC AT A T A R S I e K 58 2 A
YU 55 . b %o [] — b a5 £L Al 2 20 A o £L B IR
Aii 7 2 A2 T e e R T L HE A 7 20 AL
At 2 1T A 48 BABE LU AL HE A O 20 AT /N AR
I g ok L il 2 A JBE 5 I 25 45 2% 1T A 5 AR AR A 2



5 10 31 ES

N 5 LV J2 AR A0 T A PR W Y LB 5 2245

RN AE] 10,

£3 MABEHME (846:%)
Table 3 Heat dissipation of vane leading edge (unit: %)
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