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Experimental research on heat transfer of “ impingement/ ef fusion”
double-plate configuration in rotating state

XU Lei, CHANG Harping; PAN Jirdong

(College of Energy and-Power Engineering, Nanjing University of
A eronautics and-Astronautics, N anjing 210016, China)

Abstract: Based on the internal cooling turbine blade of high performance aeroengine,
the internal’heat transfer characteristics of double plate configuration with film cooling have
been carried out in rotating state. The test was performed in the same and opposite direction
of rotation. Thus, the'effect of jet Reynolds numbers Rej (5 000~ 10 000) , rotation numbers
Ro(0~ O 003 532)'and waltto jet temperature difference ratios (Tw— T1)/Tw(Q 061~ 0. 136)
on heat transfer _characteristics of impingement was obtained. By comparing the experiment
results of both double plate configuration and general configuration of im pingement/ effusion
structure, it is observed that the heat transfer of double plate configuration is 15% stronger

than that of general configuration.
Key words: aerospace propulsion system; rotation; turbine blade; film cooling; impin-

ging cooling
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Fig.4 Jets position relative to film cooling holes
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Fig.6 Test stand schematic
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Fig. 10 Comparison between double plate
configuration and general configuration of

impingement combined with film cooling



1662

22

n

( 4) « / ”

10 “ /

Re;j
0, 400, 800

5000 10 000,
1 140 v/ min, (Tw— T1)/

Tw: 0- 11.

[1]

[2]

3 77

h 15%

(1) : )

(2) ,

(3) ;
15%.

[J]. ,25(1):38 43, 2004.
YU Xinhua, QUAN Dongliang, LIU Songling, et al. Iir
vestigation of the internal heat transfer characteristics of
double impingement plates [ J].
T echnology, 2004, 25(1):3843.

Journal of Propulsion

’ ’ s

[3]

[4]

[5]

[71

[10]

[J]. ,2004,25(2): 134 138.
QU AN Dongliang, LIU Songling, LI Jianghai, et al. Ex
perimental and num erical investigation of the cooling char
acteristics in a laminate[ J]. Journal of Propulsion Technot
ogy, 2004, 252): 134-138.

[J]. , 2000, 15(4):375 380.

WU Hong, TAO Zhi, XU Guogiang, et al. Experiments of
im pinging cooling in leading edge of rotating blades with
outflow film[ J]. Journal of Aerospace Power, 2000, 15
(4):375380.
Epstein A H, Kerrebrock J L, Koo J J, et al. Rotational
effect on impingement cooling[ C] I Proceedings of the
First international symposium on transport phenomena,
Heat transfer and fluid flow in rotating machinery, Hono
lulu: HI, hemisphere Publ. Corp., 1987: 86-102.
Mattern C, Hennecke D K. Influence of rotation on inr
ping ement cooling[ C] I Proceedings of the 1996 interna
tional gas turbine and aeroéngine congress and ex hibitior
turboExpo’ 96, New Y ork: At erican Society of M echani cal
Engineers,1996.
Parsons J A.\Han J C. Rotation\effect’on jet imping ement
heat transfer in smooth rectangular channels with heated
target-walls and Radially outward cross flow[J]. Interna
tional Journal of Heat and Mass Transfer, 1998,41(13):
2059-2071.
Akella K-V, Han J C. Impingement cooling in rotating
Journal of Thermo

physics and Heat Transfer, 1998, 12(4): 582 588.

two pass_rectangular channels[ J].

Parsons ] A, Han J C, Lee C P. Rotation effect on jet inr
pingement heat transfer in smooth rectangular channels
with four heated walls and radially outward cross flow[ J].
Journal of Turbomachinery, 1998, 20: 79 85.

Parsons J] A, Han ] C. Rotation effect on jet imping ement
heat transfer in smooth rectangular channels with film
coolant extraction| J]. International Journal of Rotating
M achinery, 2001, 7(2): 87 103.

Parsons J A, Han J C. Jet impingement heat transfer in
rotating channels with staggered extraction flow[ J]. Jour
nal of Thermophysics and Heat Tansfer, 2005, 19(2):
156 162.



