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Abstract: D icharge ooefficientsof film oooling holeson the turbine blade surfacew eremea-
aured in a large-scale low geed turbine cascade D ischarge coefficients of coolant injection w ere

obtained in the region of Re- = 250, 000 450, 000, and BR= 0.5 2.5 The influences of

Reynolds numbers and blow ing ratios on discharge coefficients were investigated The reaults
show that turbine blade surface fim hole discharge wefficients are different greatly for different

hole array positions T he distribution of discharge cefficientsismainly detem ined by blow ing ra-
tio for the same geometry. Film hole discharge coefficientsw ere increased obviously w ith blow ing

ratio in the case of low blow ing ratia In the case of high blow ing ratio, the discharge coefficients

becan e a constant
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1
Table 1 The geanetry parameter of film holes
1 2 3 4 5 6 7 8
s/c 0.53 0.15 0.08 0.01 0.01 0.04 0.23 0.45
LD 7.88 5. 83 4.17 3.03 3.03 3.03 7.14 9.64
o/ (%) 25 60 60 90 90 90 45 40
Si/b 3.70 3.97 6. 36 3.08 3.08 3.63 3.02 2.73
24, 31, 16, 25, 25, 25, 30, 35,
1, s/c
: LD
) y Sl/t)
, X
, [1 3]
[4,5]
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Fig 1 The arrangament of fim holes
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Fig 2 Thedistribution of static presaure and
velocity on surface
2(a) 2(b)
Co= 2(p- p=)/Pi

(2)

. p; o] ), Yo
,Cop s/C
s/c= 0.4
, S/ =0.1 0.3
s/c=0 0.4 ,
8
H 3 6
1 3(@) 3(f)
, 568 , 134
3(a) .1
0. 50, 0. 36
3(b)
, 3 0. 62,
0.34,BR< 1.5
, BR>1.5
3(c0)  3(d)
, 4 5
, 0.23, 0.50, BR<
1.5 ,
3(e)
() 3(d) , 6
, 0. 43, 0.62
3(f) , 8
, BR>1.0
3(@) 3(f) :
H 1
, 0.4 ,
4



510

18

06 |
05 F
04}
03}

0.2

1.0 f
09
08¢
0.7}

—a— Re =250000
—— Re =300000
—v— Re =350000
——— Re =400000
—<— Re =450000

o

L L : L

0.1

1.0
0.9

0.8
0.7
0.6
0.5
0.4
0.3

02
0.1

1.0

09¢F
08¢F
0.7F
0.6
05
04}

03

0.2
0.1

0.5 1.0 15 2.0 25
BR

(@ fL1SC=053

—8— Re =250000
—&— Re =300000
—%— Re =350000
—b—= Re =400000
—&— Re =450000

0.5 10 1.5 20 25
BR

© L4 s/C=0.01

~—8— Re =250000
—a— Re =300000
——»— Re =350000
—— Re =400000
—~—4— Re =450000

i P T 1 TR L1

0.5 1.0 1.5 20 25

BR
(e) L6 s/C=0.04

3

10
09 F —8— Re =250000
«—8— Re =300000
08 b —%— Re =350000
. wp— Re =400000
—<&— Re =450000
0.7 b
0.6 F
05 F
04 F
03F
02 ¢
0.1 Ly . . ) .
0.5 1.0 1.5 2.0 2.5
BR
() L3 S/C=0.08
1.0f
09 f
08t —a— Re =250000
—d—t Re = 300000
—v— Re =350000
0.7} —b— Re =400000
—6— Re =450000
0.6 |
0.5
04t
03F
02}
0.1 . . . . .
0.5 1.0 1.5 2.0 25
BR
(d) fL5 s/C=0.01
10
09t —&—Re =250000
- —a—1Re =300000
—— Re =350000
08 F —b— Re =400000
—€— Re=450000
0.7 ¢
0.6 |
05 F
04}
03F
02 ¢
01 L 1 L i 1

05 1.0 L5 20 25
BR
® L 88C=045

Fig 3 Disharge mefficient of film cooling holes
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