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ABSTRACT

Film cooling has been widely applied to protect components of gas turbine from the hot combustion gas and many studies

have been conducted to increase the film cooling effectiveness with minimal use of coolant. In this study, it is attempted to

increase the film cooling effectiveness by applying the dielectric barrier discharge (DBD) plasma to the endwall of the first

stage of a gas turbine. Tests were conducted in a low speed linear cascade. The film cooling effectiveness was measured using

the pressure sensitive paint technique and the total pressure loss was also measured. Results showed that the film cooling

effectiveness could be increased by appling the DBD plasma, but the total pressure loss was increased due to stronger secondary

votices.
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Fig. 1 DBD plasma actuator
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Fig. 4 Schematic diagram of test section
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Fig. 5 Film cooling hole geometry
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Fig. 6 Total pressure measurement

_ ptatal,in _ptotul,out
Cp,total - 1/2,0’!12 (4)

24
=

»
iz
o

]

[

Zt
4

3

3.1

2
0%
I

o
=

ol

DBD Zetxnte] fEf-Fo] WA oorS el f=
freo] RS wfo] HEol= 217 Fig. 73 Fig, 8¢ 4
el St} T 79 BE BEARE gzt 547 B9 ofA 9]
Y F(cross flow)oll 2] 17 —3]01591 FTYH o=
A2 = AL & 4 ook Eg 5 2] EHoAs F
B2oLFo| ofs) izt fA7} —.—er°1 -9 o uhy 7t

22 ek e

l:op

42

n

0 010203 0405060708091

125 125 125 ~125
1 = O I 4
© R o | _

. - b 2.1 a
xorsF Hons Eonf o
E 05 - os E 05 os
£oxsf Jos Eoxsf oz
E F E E F E
2 f E s F E

s UF 40 & of Jo
z L p H | p
025 & J.o .ok 4.0%5
() DR1.0,M 1.0 (b)) DR1.5,M1.0

125 125 125 <125
5 [ 1 | ]
] b= L B = 3!
T 3 : f 3
s o g E 5 =
so0rsf Hors zonf Jors
1: I |
g 0s5f Hos g o0s5F —os
- ] § h
gosf Joxs Eoxsf Jozs
E 1 E 1
Lk 1 B L 1

g F =10 & oF =10
z I p z | ]
025k Jox ok J.0%

(¢c)DRLO,M2.0 (@)DR15,M2.0

Fig. 7 Film cooling effectiveness w/o induced flow caused by DBD
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Fig. 8 Film cooling effectiveness w/ induced flow caused by DBD
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Fig. 11 General flow pattern near gas turbine blade'™
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Fig. 12 Total pressure loss contours
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