DOI:10.13224/j.cnki.jasp.2012.04.018

27 4 Vol. 27 No. 4

2012 4 Journal of Aerospace Power Apr.

2012

:1000-8055(2012)04-0832-05

1 1 1 1 2

(1. R 210016
2. . 110085)
, . , 23%,
: V231. 1 : A

Numerical investigation of heat transfer characteristics of effusion cooling

and machinery film cooling combustors
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Abstract: The flowing and heat transfer characteristics of machinery film cooling and ef-

fusion cooling combustors were numerically investigated. The results show that in the effu-

sion combustor, heat transfer is enhanced, and temperature of the front wall of combustor

increases, while temperature of the back wall decreases, which cause the temperature gradi-

ent decrease. The flow efficiency decreases; the amount of cooling gas is reduced by 23%

compared with the machinery one.
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Fig. 6 Distribution of wall temperature along axis

on outer wall

A, )
R , Sellerst®
’
b
(h) #hkes B 7 A,B 1.2
B )
5
6
Fig. 5 Distribution of temperature on inner walls
] B A ]
b b b
b b b
b b

1300 | —— Model A line 1 “ L'}ne 2
i Line 1

Fl= = = Model A line2 a
4.2 Ll=emen Model B line 1 I
1200/ . = Model B line 2 L
=
’ & [ [
3 ;
6 A,B 1,2 £ 1100
=
. B , £
= 1000
b
) A, 1 900
, L i P 5 i
0.02 0.04 0.06 0.08 0.10
. ) 5 X/C
b b
7
’ Fig. 7 Distribution of wall temperature along axis
2 1 . .
on inner wall
. 1.
s B A 4.3
) 1 ) A 2 A
b b . .
2 ’ ’ 33%. , :
s . A

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



836

27

23%., ;

23%’ b

(1]

(2]

[3]

[4]

[5]

D

2)

Lefebvre A H. Gas turbin combustion[ M] New York:
McGraw-Hill, 1983.

Mellor A M. Design of modern turbine combustor [ M].
New York:Academic Press,1990.

[Jl 22005,26(1) :28-33.

HU Yaping,JI Honghu. Effect of porosity of holes array
on cooling effectiveness of effusion cooling[J]. Journal of
Propulsion Technology, 2005, 26 (1) 282-283. (in Chi-

nese)

AR 42005,26(3) :489-491.

CHEN Yan JI Honghu HU Yaping. Study of convective
heat transfer coefficient of effusion cooling[J]. Journal of
Engineering Thermophysics, 2005, 26 (3): 489-491. (in
Chinese)

[Jl. ,2008,23(3):
425-429.

XU Jian, XU Quanhong, LIN Yuzhen, et al. Experimental

investigation of the temperature gradient and cooling effi-

L6]

[10]

[11]

[12]

[13]

ciency for effusion wall cooling methods on combustion
liner[J ]. Journal of Aerospace Power, 2008, 23 (3):425-
429. (in Chinese)
[J]. ,1995,20(5) :404-408.

DONG Zhirui, ZHOU Siping, WANG Zhoushan, Calculat-
ing model for temperature field of multiple-layer and mul-
tiple-hole wall under complex boundary conditions[J]. Ac-
ta Aeronautica et Astronautica Sinica, 1995, 20(5): 404~
408. (in Chinese)

. . [Jl

,1991,12(3) :206-209.
ZHU Changqing. DONG Zhirui. Calculation of wall tem-
perature of flame tube with hole-drilled flame cooled con-
struction[ J]. Acta Aeronautica et Astrynautica, Sinica,
1991,12(3) :206-209. (in Chinese)

(1] 21995,10(1) : 83-86.

HAN Zenxing,ZHU Gujun,JI Shouli, et al. Calculation of
2D wall temperature distribution for film cooled flame
tube of combustor chamber[ J]. Journal of Aerospace Pow-
er,1995,10(1) :83-86. (in Chinese)

, . . [yl

,2010,25(6) . 1227-1232.
DANG Xinxian, ZHAO Jianxing, YAN Yingwen,et al. Ex-
periment of wall temperature in a two-stage swirler com-
bustor[ J]. Journal of Aerospace Power, 2010, 25 (6);
1227-1232. (in Chinese)
i, ,2010,25(6) :1238-1244.
ZHANG Rongchun, FAN Weijun, XING Fei. Experimental
study of wall temperature distribution on annular inter-
stage trapped vortex combustor[J]. Journal of Aerospace
Power,2010,25(6) :1238-1244. (in Chinese)
[Jl. ,2002(4) :38-43.
ZUO Yuyu, ZHANG Baocheng. Investigation of combus-
tion liner wall cooling in gas turbine combustor[J]. Aero-
engine,2002(4) :38-43. (in Chinese)
[yl
,1993(3) :22-32.

Sellers J P Jr. Gaseous film cooling with multiple injection

stations[ ] ]. AIAA Journal,1963,1(9):2145-2156.



