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A Numerical Analysis of the Partial Admission
Supersonic Turbine Losses for Geometic Conditions

BongGun Shin* - KangSoo Im* - KuiSoon Kim* - EunHwan Jeong* - PyunGoo Park**

ABSTRACT

In this paper, numerical analyses of the flow within turbine for geometric conditions such as nozzle
shape, length of axial clearance, and chamfer angle of leading edge of blade have been performed to
investigate the partial admission supersonic turbine losses. Firstly, flow's bending ocurred at axial
clearance is depended on nozzle shape. Next, the chamfer angle of leading edge affects the strength of
shock generated at the leading edge. Finally the expansion and mixsing of the flow within axial
clearance are largely depended upon the length of axial clearance. Therefore it is found that
aerodynamic losses of turbine is affected by nozzle shape and chamfer angle and that partial admission

losses is depended on nozzle shape and the length of axial clearance.
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(a) Square nozzle

{c) Bent rectangular nozzle
Fig. 1 The shape of different rectangular nozzles
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Fig. 2 Mach No. Contours at mid-span plane for
circular nozzle

Fig. 3 Mach No. Contours at mid-span plane for
square nozzle

Fig. 4 Mach No. Contours at mid-span plane for
straight rectangular nozzle

Fig. 5 Mach No. Contours at mid-span plane for bent
rectangular nozzle
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{d) For bent rectangular nozzle

Fig. 6 Mach No. Contours at exit plane of axial
clearance according to nozzle shape
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Fig. 7 Total pressure coefficient distribution of
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nozzle shape
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Fig. 11 Mach No. Contours at mid-span plane for the
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Fig. 12 Mach No. Contours at mid-span plane for the
chamfer angle of 4°

Fig. 13 Mach No. Contours at mig-span plane for the
chamfer angle of 8°

Fig. 14 Mach No. Contours at mid~span plane for the
chamfer angle of 12°

Fig. 15 Mach No. Contours at mid-span plane for the
chamfer angle of 16°
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Fig. 16 Mach No. Contours at the exit plane of axial
clearance for various chamfer angle
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Fig. 21 For the length of axial clearance of 2mm

Fig. 22 For the length of axial clearance of3mm
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Fig. 23 For the length of axial clearance of 4mm
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(c) The length of axial clearance : 4mm

(d) The length of axial clearance : 5mm

Fig. 25 Mach No. Contours. at the exit plane of axial
clearance accoring to axial clearance
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