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Numerical computation and analysis of impingement/effusion

cooling performance on concave wall

WANG Meijuan, HU Haosheng, SHI Xiaoxiang
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Aero Engine (Group) Corporation of China, Zhuzhou Hunan 412002, China)

Abstract; Fluid/solid conjugated heat transfer numerical computation was conducted to
study the impingement/effusion cooling performance on concave wall of different schemes by
Fluent software, and the trend of wall temperature and the integrative cooling effectiveness
were obtained, while the wall temperature test of the concave wall was carried out. The re-
sults indicated that: (1) the discharge coefficient and the total pressure loss coefficient were
relevant to the equivalent hole area. and the discharge coefficient and the total pressure loss
coefficient of different schemes were equivalent when the equivalent hole area was uniform.
(2) When the equivalent hole area was uniform, the integrative cooling effectiveness could be
improved if the effusion hole area was expanded or the impingement hole area was decreased.
(3) The integrative cooling effectiveness was affected by impingement and effusion holes ar-
rangement, and the integrative cooling effectiveness of hexagonal arrangement was better
than the integrative cooling effectiveness of rhombus arrangement when the hole number,

hole diameter and the hole area were uniform.
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impingement/effusion cooling; wall temperature; cooling effectiveness
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Fig. 1 Schematic of impingement/effusion

cooling structure of concave wall
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Table 1 Detailed geometric dimensions of different schemes

S0 S1 S-2 $3

it FLHE B 17 17 14 14

S AL HESL 16 16 14 14
hifi fL 72/ mm 0.6 0.6 0.6 0.6
R AL/ mm 0.6 0.6 0.6 0.6
Wi fLm A/ mm® 28.0 28.0 23.1 23.1
KEILEA/mm® 26.4  39.6  34.6 34. 6
FLAEA 55X #E  EE  EE ANLE
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Fig.3 Arrangement of impingement holes and effusion

holes (hexagonal arrangement)
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Fig. 6 Wall temperature distribution of scheme S-0

/K
0 e ——
1025 LA ELIAL

#

1010

995  SNANANANE NS

............

.........

890
Bl 7 J7% S-1BEJR I i

Fig. 7 Wall temperature distribution of scheme S-1
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the optimized scheme S-3 (unit;K)
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