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Abstract: Experimental studies were carried out on the film cooling of the composite
plates formatted through different weaving modes. An infrared radiation camera was used to
capture the temperature distributions on hot side wall, and the effects of thermal conductivi-
ty, blowing ratio, and mainstream temperature on the overall cooling effectiveness were ana-
lyzed. Numerical simulations on the anisotropic composite plates with a single film hole were
further conducted to explore the individual influence of thermal conductivity along the X, Y,
and Z directions on the wall temperature distribution as well as the overall cooling effective-
ness. Results show that the film cooling effectiveness increases with the enhancement of the

blowing ratio and decreases with the increase of the main stream temperature. Among the
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three anisotropic composite plates, 2. 5D composite plate produces the highest film cooling

effectiveness while 3D composite plate gives the lowest cooling effectiveness. The increase of

thermal conductivity along X and Z directions can improve the film cooling efficiency while the

increase of thermal conductivity along Y direction has little influence on the film cooling efficiency.
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Fig. 1 Scheme of experimental system
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Table 1 Experimental condition of composite plates

M m./(kg/s) T./K T./K
0.6 0. 0058 300 700
1.0 0. 0098 300 700
1.5 0.0147 300 700
2.0 0.0195 300 700
2.5 0.0244 300 700
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Fig. 6 Temperature distribution of plate surface

under different blowing ratios
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blowing ratio

T P85 A b Ui TR 5 () B e XL Bl T g s R N A6
BEWEA VR HYELA BT 5. Foh. /LK
I i R L B T e s B AR T AR T 0 BRI AE
AN W7 T B T e e B A v/ o PR A B A D
ST R AR 7 2 W G B A BE T L XA BRI
1 & T AT — & AR S AR I
2.2 FREENZN

B 2D g 21 75 X 0 52 A MORHE g 5 52 %
S e XU M= 2. 0, W TR EE 300 K 1
BLF 43 B4 3 R 2 U EE S 600,700,750 K
AR R, W8 &l T E W IR 600,
700,750 K1 B0, SF- M BE T A4 3 B Ar A . A

[ SEEEST S|
T/K 380 400 420 440 460 480 500

200

0 50 100 150 200 250 300
XD

(a) T=600 K

XD
(b) T=700K



5 10 31

2R 45 < 45 1) S 1 A5 R 1 MR v 50 A 1 S5 5 A AL A 5 2389

200

TR I.f. i
200 250 300

LA
150
XD
(€) T=750K
8 AN [] 3 U Tk B ) - Al 2 TR B 4 A
Fig. 8 Temperature distribution of plate surface varying

with main stream temperature

thoRT DL BEE T TR R Y T s P AR AN B T
T EE 5 T iR 3 2 PR T 3 I T T L i A
B TRT R 7 A 48 o RS ARG L AV AT S R
FEANAR | 3 U FVRE T L UC I I 7 3 2 A 14, & 380
PR RGP BE TR B T L ZR S R AR R R

K9 J&F R E N 600,700,750 K 1M F
S Al BE TV R R ) 25 A R BV AR A A . AR T
PLBA 2 3 U TR RS DL Bl T R
BEMITHE . G R RO B R B M . R
FEF 7 I E R R R A I R 3 i
(4 T i L3 e 3 U TR 2 2 )R R I 4t B
S 0T 3 4 R A RO R T 1 R RE T s 0 —
AT+ FH AR 0 S B FLBE 187 55 L 9 R Z (R Y
Xof L A R A5 2 s, A A5 L R 1AL TR AR
JEE T v o AR UL R ) U B T i AN R T AR A
BE T P& EIVE .
2.3 ®WEAARXWEMN

W 214105 K 43 0 oy 2D, 2. 5D, 3D 1 &
G AR AT ARV FIF b SE 5, I TR

0.62F
0.60F
0.58F
= 0.56F

0.54F

- = 7=600 K
0.52F *7=700K
0soF 4 AT=T50K

0 40 80 120 160 200 240 280 320

XD
B9 TR E W EEE T LE &% AR A

Fig. 9 Overall film cooling effectiveness varying

with main stream temperature
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Fig. 10 Overall film cooling effectiveness for

different materials
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results of film cooling
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Fig. 20 Plate interior surface temperature distribution

under different Z-directional thermal conductivity
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Fig. 21  Overall film cooling effectiveness under different

Z-directional thermal conductivity
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