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Abstract

This paper represents the results of the experiments of the three-dimensional flow and the
aerodynamic loss caused by the three-dimensional flow within the plane bucket blades. To
research the secondary flow and the aerodynamic loss, the large-scale plane bucket blade of
Ist-stage in the low pressure steam turbine is made of FRP. The detailed investigation of the
secondary flow and the aerodynamic loss using 5-hole pressure probe within turbine cascade has
been carried out in the low speed wind tunnel. The limiting streamlines of the suction and endwall
surface have been visualized by the oil film method. The flow visualization of the secondary flow
has been performed by the laser light sheet technique and image processing system. By using the
method mentioned above, it is possible to chserve the evolution of the pitchwise mass-averaged
flow deviation angle and total pressure loss coefficient, the secondary flow, and the aerodynamic
loss through the cascade.
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Table 1 The bucket blade geometry

Cord length(C) 143 mm
Axial cord length(Cax) 138 mm
Inlet flow angle(5,) 63°
Outlet flow angle(3z) -59°
Aspect ratio(H/C) 0.725
Solidity(C/P) 1.788
Reynolds number(Uq-C/v) 2.7%10%

Fig. 2 Schematic diagram of velocity measurement
system
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Table 2 The uncertainty of the 5-hole probe measurement with 20 to 1 odds

Range Cone angle Roll angle 6P/%—p0U%x 100(%)
Cone angle Roll angle
0.80° 1.38° 2.66
—30°~ 30° —90°~90°
Cone angle Roll angle
—40°~ —30° 1.01° 1.13° 2.82
—90°~90°
30°~  40°
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