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Cooling characteristics analysis on impingement film with
effusion under constant pressure difference
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(College of Energy and Power Engineering,
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Abstract: In response to the problem of short continuous liner wall and poor film stacking effect in
a certain type of oblique flow vortex combustor, a combined impingement film and effusion cooling
structure was constructed. Under the conditions of equal pressure difference, experimental study of
multiple cooling schemes on the overall cooling effectiveness was carried out, and the influence laws of
pressure difference between coolant and hot gas, the distance ratio between slit and effusion, and the
impact spacing ratio on the flow and overall cooling effectiveness were obtained by combining the
numerical simulation. The results showed that compared with the single effusion or impingement film
structure, the impingement film composite effusion scheme solved the problems of low cooling
effectiveness in the film initial section and uneven distribution of axial wall temperature, and average area
overall cooling effectiveness was about 3.2% higher than effusion cooling. The increase of the pressure
difference significantly improved the overall cooling effectiveness. The larger distance ratio between slit
and effusion was not conducive to the stacking of the downstream cooling-film, while the reduction of the

impact spacing ratio can improve the overall cooling efficiency of the impingement film section.
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Table 1 Geometry parameters

Wi D/mm Y, Z, L, Dymm X, Y,

No.l(H#E) 12 16 15 1556 05 8 4
No.2 12 1.6 15 2000 05 8 4
No.3 12 1.6 15 2444 05 8 4
No.4 12 1.6 10 1556 05 8 4
No.5 12 1.6 20 1556 05 8 4
No.6 12 1.6 15 1556
No.7 0.5 8 4
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Fig.2 Schematic diagram of thermocouple measuring points

(unit: mm)
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Table 2 Physical quantities and relative uncertainty

L/BL BfE ANHE BE Y%
TJK 314~324 +(0.15~0.16)
T/K 473 +0.11
T,/K 323~353 +(0.14~0.15)
n 0.76~1.0 +(0.13~1.65)
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Table 3 Operating parameters of experiment

Hs VUIRE/K WIET/kPa BURIRE/K R J1/kPa

1 318 106.325 473 101.825
2 318 112.325 473 101.825
3 318 121.325 473 101.825
4 318 127.325 473 101.825
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