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Study of an air cooled turbine blade profile with depression
feature at leading edge

WANG Kai, WANG Song-tao,” WANG Zhong qi

(School of Energy Science and Engineering,
Harbin Institate of T echnology,~Harbin 150001, China)

Abstract: A new ‘air cooled turbine blade profile with-depression feature at leading edge
was presented in this paper. T.heflow field of-this bladeprofile at the transonic condition was
simulated in-detail. T he change of vortex positioninduced by the leading edge cooling air in-
jection along the blade profile was observed. The aerodynamic characteristics of the new
blade, such as film effectiveness,~energy loss and pressure field, were compared with the
traditional aircooled turbine blade. The result shows that this new blade locks up the vortex
induced by the leading edge cooling air njection in its depression part. T he mixing of cooling
air and mainstream becomes weak. Thus, the number of the leading edge cooling air injection

holes can be reduced along with the decreasing amount of injection.
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Fig. 1 Original blade
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Table 1 Main parameters and boundary conditions
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Fig 5 Meridian passage
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Main flow direction

Fig.6 Schematic diagram of cooling air injections

xCooling
air

V»: Angle between mainflow
direction and cooling air
injection direction (n)
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Fig.8 Streamlines of the original blade ( Left) and new blade ¥= 55 (Right)
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Fig.7 Different cooling vortex according to the
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Fig. 9 Contrast figures of static pressure

B 12 %E iy R EE

5.8
_E Fig. 12 Schematic diagram of cooling methods
57k
E Temperature/K
Ser 1700
8 5.53_ 1600
Mk 1500
5.4F 1400
: 1300
53F 1200
- 1100

13 i v &) i il = P

Fig. 13 Static temperature of the vortex cooling
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Fig. 11 Schematic diagram of composite coolings
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Fig. 14 Static temperature of the composite cooling
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Fig. 18 Contrast figures of film effectiveness at
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Table 2 Mixing losses of different schemes
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