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Experimental Investigation on the Film-Cooling
Adiabatic Effectiveness with Different
Slot Inlet Hole Pitches
ZHANG Chi, XU Quan-hong, LIN-Yu-zhen

(N ational Key Laboratory-en Aero—¥ngines, School of Jet Propulsion,
Beijing U niversity of Aeronautics and Astronautics, Beijing 100083, China)

Abstract: The film —ooling adiabatic effectiveness was investigated by the heat—transfer
experimental method wjith different pitch between inlet holes of the slot film. The adiabatic
wall temperature was measured to calculate the important parameter for film-cooling
effectiveness, defined as adiabatic effectiveness. T he slot film configurations featured no
convergence and inlet holes perpendicular to slot lip. The main stream turbulent level was
higher than 10% in all experiments. The experimental results indicate that the pitch between
inlet holes plays important role in film—ooling effectiveness. The adiabatic film—cooling
effectiveness increases with the decrease of the pitch between the inlet holes and the slot

geometric parameter MIX .
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Table 1 Slot configuration of the experimental film-cooling nuggets

1 2 3
d/ mm 1.5 2.4 2.8
p/ mm 2. 15 5.5 7.48
s/mm 3
t/ mm 1.6
I/mm 3
D/mm 3
L/mm 11.5
o (T 90
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Fig-1 Slot film geometrical configuration MIX »
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Fig- 2 Schematic diagram of the experimental system

for film-cooling adiabatic-€ffectiveness

3 L

(m< 1)
, x/s< 20 )
2
10 Ll T y x T
08:.:§§§'K :
SpTeR
IOAvg:l
o6f otiting,
3 o & Vo2& w o w 3
= -- ° AAvvo,i‘K‘
0.4F ., °, AAZV::""‘_
3 . Doa AAAVV;0
[] ° o s, v
02F "ra ..::’0022'
3 -I-"
0.0 NS
0 10 20 30 40 50 60 70
x/s
3 1

Fig.3 Film-cooling adiabatic effectiveness of

configuration 1
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Fig.6 Comparison ‘of film=eooling adiabatic effectiveness of three experimental

configurations for different blowing ratios
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