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Experimental investigation of thetemperature gradient-and
coaling efficiency for effusion wall cooling metheds on combustion liner

XU Jian, XU Quarrbong, LIN Yuzhen, LIJ-Gao-en, FAN Peng hui

(National_Key Laboratory-on Aero-engines, School of Jet Propulsion,
Beijing-University of Aeronautics and Astronautics; Beijing 100083, China)

Abstract,: Gasturbine combustor cooling has steadily acquired mgor importance whenever en-
g ne performances have to be improved. Efuson oooling is becoming one of the most eficient cool-
ing techniques for protecting'\metal -surfaces against hot gasesin combustor liners.

Asoneof the most important influential factorsto combustor life-span, the temperature
gradient of-the eff uson wall and the cooling efficiency were investigated experimentally un-
der the guidance of smilarity theory. Geometric parameters such as the patterns of holes ar-
rangement and the ratio of the wall thickness to the hole diameter W d, as well as PS/ o ,
were varied in four different test models. IR thermograph was used to perform loca meas
urements of the surface temperature field.

The experimental resultsindicated that it had a better performance in both the tempera
ture gradient and the cooling efficiency if P/ S=1 ascompared with P/ S=2; the temperature
gradient would be reduced by decreasing i dor increasing PS/ o , while the cooling eficien-
cy would decline at the same time.

Key words: aerospace propulson system; gas turbine engine; combustor ; liner; cool-
ing; efudon wall ; temperature gradient ; efficiency
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Fig 1 Inclined multihole wall cooling method
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Fig 2 Hole arrangement of long-rhombus
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Fig 3 Hole arrangement of rhombus
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Fig 4 / Experimenta system
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Tablel Geometric parameters of the inclined 1
multihole cooling walls ’
Wd, PS o
1 2 3 4
P d 5.84 8.24 5.8 6.8 51
g d 5.84 4.12 5.8 6.8 :
Wd 2 2 1.6 2 5 6 1 2
PS o 34 34 34 46 0
a 30 30 30 30
n 63 70 63 54 : 7T
: PIS=1, ( _\"; 2k
134), 2 P S=2 SN
( 2), 3 o

a7 — 1w 22016, 128, H0.66
(7 2V =19.62, 3R 125, H0.69
_5 I 1 1 1 1
0 10 20 30) 40 50 60)
v/d
5 1 2

FHg 5 Temperature gradient contrast between
experimental plate 1 and 2
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Fig 7 Temperature gradient contrast between

experimental plate 1 and 3 Fig 10 Cooling efficiency contrast between

experimental plate 1 and 4
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