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Numerical research on a new neir axisymmetric
endwall profiling method
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Abstract: Based on\the mechanism of secondary flow formation and development in a
turbine cascade, SINE function ‘and polynomial-function were applied to develop a nomraxi
symmetric endwall profiling method. Three dimensional Reynolds Averaged Navier Stokes
solution was used'to study the flow characteristics of the transonic linear turbine cascades de-
signed by nomr axisymmetric endwall profiling method. And, the effect of this method and its
influence on\the flow characteristics of cascade were analyzed and discussed. T he numerical
results show that, the established norraxisymmetric endwall could suppress and delay effi
ciently the development of secondary flow vortex system in the cascade passage, and the total
pressure coefficient along entire cascade passage declines remarkably. The maximum ampli-

tude of the profiling method is preferably set to 7. 5% span, and the total pressure loss at ex-
it reduces by 5.6%.
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Fig.2 Static pressure distribution of the turbine blade
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Fig.7 Secondary flow streamlines distribution
on different axial section

near t he endw all

i axism metric end wall profriling in the HP

flow gas turbine[ R]. ASME Paper 94

Harvey N W, Mark M G, Taylor M D, et al. Nomr axisynr
metric turbine end wall design: part 1: three dimensional
linear design system|[ R]. ASME Paper 99- GT-337, 1999.
Hartland J, Smith D G. A design method for the profiling
of end walls in turbines [ R]. ASME Paper GT-200F
30433, 2001.

[J]. ,2005, 11(39):
1169 1172.

LI Guojun, MA Xiaoyong, LI Liang. Nom axisymmetric
turbine end wall design and numerical investigation of its
effect on the flow field in a turbine cascade| J]. Journal of
X7 an Jiaotong U niverx ity, 2005, 39(11) : 1169 1172.
Menter F R. Two equation eddy viscosity turbulence mod
els for engineering applications[ J]. ATAA J., 1994, 32:
1598 1605.



