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Influence of density ratio on the discharge coefficient
of turbine blade film-cooling holes
DENG M.ing chun, ZHU-Hurren, WANG Xuewen, XU Du chun
(School of Power.and Energy,
Northwestern Polytechnical University, Xian 710072, China)

Abstract: Discharge coefficients _of the film cooling holes were investigated using a
large scale low speed turbine\cascade. Discharge coefficients with coolant injection were de-
termined at different density ratio, blowing ratio and Reynolds number. The results show that
the influence of dersity ratio of secondary flow to mainstream flow on discharge coefficients
of the film cooling holes is different at different hole array position. The effect of density ratio
on suction surface and leading edge is more evident. The data of turbine blade surface film
holes discharge coefficients obtained from experiments with small difference in temperature

of the secondary and mainstream airflow should be corrected when it was attempted to apply

to practice.
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Fig. 1 The arrangement of film holes
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Table 1 The geomentry parameter of film holes
S/C U/ Uy Si1/D 0/ ()
1 013 2 86 2. 89 73
2 0 03 1 86 7. 05 70
3 0 004 0 77 7. 05 90. 0
4 0 03 0 37 7. 05 70
5 011 0 83 2 89 42
6 0 59 0 % 6. 40 31
6
2
Re= 100 000, 300 000, 450 000,
BR=0.5~20
CO2 DR
1 1. 52 24
6
U
U= E(PT;O—P)/Q» (1
Co= "= = (2)
m2 A2 2@(P2 - Po)
i P . P
, Pee . mi
, m2 , A
s pZ 5 P2
,Po



5
, 2
S/C
S/C=0 4 , S/C=04
20f
1.8
1.6 F
14 F
ciiby e
S 10 v~ Re =450000
0.8
0.6
0.4
0.2 ) L
0.0 0.2 0.4 0.6 0.8 1.0
sc
2
Fig.2 Velocity ratio on blade surface ratio
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Fig-3-—Discharge coefficient of film cooling holes
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Fig.4 Discharge coefficient of film ‘cooling holes
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Fig.5 Discharge coefficient of film cooling holes
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