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Experimental Investigation on Flow Rate Allocation Influence on Pressure
Distribution Characteristic of Turbine Blade Internal Channel

Liang Weiying, Zhu Huiren, Zhao Shu
(School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: This paper focuses on the pressure coefficient distribution in simplified model of some realistic turbine
blade internal cooling channel for obtaining the characteristic of outflow rate allocations influence on pressure co-
efficient distribution. The model has been amplified geometrically according to analogous theory. Experiments
with five outflow rate allocations of these three outlets including outlet 1, outlet 2, and outlet 3, have been per-
formed based on inlet Reynold number from 2. 7 X10* ~3, 4 X10*, The experimental results show that the pres-
sure coefficient distribution in the first channel has not been influenced obviously by different outflow rate alloca-
tions, however in the second and the third channel the pressure coefficient of this model will wholly decline when
increasing outflow rate allocation of outlet 2 and decreasing outflow rate allocation of outlet 1 and outlet 3. The
pressure coefficient of the third channel will be higher and the declining trend of pressure coefficient will be more
gently than others when the outflow rate allocation of outlet 3 increases.
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Fig.1 Schematic diagram of experimental system

MRAL H 03 H B SR A< B R
B 77,8 S Bt O I TR R R B E M 2 1
RE RO ES, BB FTREEDFER. =
RAUBEHPASFRETMERRTRTRES
LA, AW EIFEDFRRRSERACER
B EAFIEIAASIRBESE . hRERF B3
B 3 59 B R 4R T 18 P9 4% TR 7 0 A Ak B I e s
fH, REDBRELH 30 s, BT RRIL 300 4
W R I E . 3R FE I PR A [l A R R AR
S 2 P

WAL —

7 A=
¢ =g/
L
’ "“ S
BENAGY —
. =
L=
RS
S

2 FEGRE 5 AR E%EE
Fig.2 Ribbed rotary channel of one turbine blade
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Fig. 3 Schematic diagram of cross-section for rotary channel
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Fig.4 Section of rotary channel along the z direction
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Table 1 Flow rate allocation of outlet

#HOE

O S A

BB mplomo2 O3 MOl HMO2 O3 MOL MO2 MO3 WAL BO2 WO3 MOL1 HO2 HO3

3.4X10% 0% 0% 100% 0%  25% 75% 0%
3.0X10% 0% 0% 100% 0%  25% 75% 0%
2.7X10% 0% 0% 100% 0%  25% 75% 0%

50% 50% 0%  75% 25% 27%  40%  33%
50% 50% 0%  75% 25% 27%  40%  33%
50% 50% 0%  75% 25% 27%  40%  33%
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Fig.5 Pressure coefficient under different flow

distribution ratio and inlet Reynold number
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