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Num erical nvestigation for effect of non-axisynm etric endwall
profiling on secondary flow in turbine cascade
LIU Ba GUAN Jiwei CHEN Yun-yong WANG Yan-gang GAO Lim in
X1 an 710072 China)

( School of Pow er and Energy N orthw estem Polytechnical Univ.,

Abstract Numerical smulation has been carried out to oblain detailed flw stmcture in conventional wib e cascade
and wo kinds of mibine cascade w ith non-ax isymm elric endwall Canparison and analysis of developm ent process of passage
vortex m three kinds of b ne cascade have been perfomed to find out how non-ax isynm etric endw all profiling affect seconda-

iy flow n b ne cascade Investigation result shows W hen low er endw all of tuib me cascade protudes upward  total pressure

loss at exit of cascade decreases 4. 2%

dowmward total pressure loss at exit of cascade ncreases 11. %%

than econventinal wihme cascade W hen lower endwall of turhne cascade protmdes

than conventional tuthme cascade W hen lower endwall of

b ne cascade protrudes upward  canpared w ith conventional cascade and cascade with lower endwall prottuded dow nw and

fom ation of low er passage vortex is “ later” ,
non-ax isymm etric endw all profiling work effectively
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so less “ opportunity” is acquired to grow fully This i the key pontwhich m akes

Vortex flav; Secondary flw; Non-axisymm etric endwall profiling”
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Fig. 1 Two kinds of non-axisynm etric lower endwall
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Fig.2 Root blade surface pressure can parision

of three kinds of turbine cascade
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Fig.3 Lower endwall lin iting stream line of

conventional turbine cascade
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Fig. 4 Lower endwall limiting streamline of turbine
cascade with lower endwall protruded upward

3

Fig.5 Lower endwall limiting streamline of turbine

cascade with lower endwall protruded downward
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Endwall
Fig. 6 Vortex structure in corner between endwall

and suction surface within cascade with lower endwall
protruded downward ( section plane 1)

Endwa]l

Fig. 7 Vortex structure in corner between endwall
and suction surface within cascade with lower endwall
protruded downward ( section plane 2)
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Fig.8 Total pressure contour on outlet section plane of three kinds of turbine cascade
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Fig. 9 Pitch-average total pressure loss coefficient
profile on outlet section plane of three

kinds of cascade
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