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Effects of Free-Stream Turbulence Intensity and Blowing Ratio
on Film Cooling of Turbine Blade Leading Edge

S.-M. Kim, Youn J. Kim and H.-H. Cho
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Abstract

We used a cylindrical model which simulates turbine blade leading edge to investigate the effects of
free-stream turbulence intensity and blowing ratio on film cooling of turbine blade leading edge. Tests
are carried out in a low-speed wind tunnel on a cylindrical model with three rows of injection holes.
Mainstream Reynolds number based on the cylinder diameter was 7.1 X 10*. Two types of turbulence
grid are used to increase a free-stream turbulence intensity. The effect of coolant blowing ratio was
studied for various blowing ratios. For each blowing ratios, wall temperatures around the surface of the
test model are measured by thermocouples installed inside the model. Results show that blowing ratios
have small effect on spanwise-averaged film effectiveness at high free-stream turbulence intensity.
However, an increase in free-stream turbulence intensity enhances significantly spanwise-averaged film

effectiveness at low blowing ratio.
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 3 Distributions of the free-stream turbulence
intensity versus streamwise distance

o oolw, 9% =g Ad HB3& VFes
Repe o 7.1x 10°9) & vk 2 AFoA
* Funazaki 5%, Ekkad 5, Ou%t Han'® 5 ¢
A AFAETS o] A {AY =g F
Sz=ur 20C A NHEsdn, A5exxdR
g ol8dtd FHeH HIZ FAY =3}
£ 3¢ A fAsES stk 2 d &
AE 7tEsla A 2enE ZAE £ Qle @
Aol AAT, B AFoMAYE FA7h 19l 4
5+, Frie 9 2673 %7 HE22 REe vzt &
Aol AHdl & FA f=vtn 7HPAT",

Fig. 49l& 292t 23 A AXE =A 38
ok 1929 Pzt 258 A5 Y8 o

Film cooling hole 23° 0 23°
NI
Themocouple | . . .. 1. b4

\\|¢/
R N B |
T SN
[ |
. .'(.5.('."
.!-i.l
M [
?Iﬁ? =
Sy
|
]
|

wd=157- 40

t

X
Stagnation Line

Fig. 4 Layout of the film cooling holes and
locations of thermocouples
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spanwise-averaged film effectiveness
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