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A Numerical Study of Blade Sweep Effect in Supersonic
Turbine Rotor

. ¥ . .
Sooin Jeong* - Eunhwan Jeong** - Kuisoon Kim***

ABSTRACT

In this study, we performed three-dimensional CFD analysis to investigate the effect of the
rotor blade sweep of a partial admission supersonic turbine on the stage performance and the
flow field. The computations are conducted for three different sweep cases, No sweep(NSW),
Backward sweep(BSW), and Forward sweep(FSW), using flow analysis program, FLUENT™ 6.3
Parallel. The results show that BSW model give the effect on the reducing of mass flow rates of

tip leakage and the increasing of t-to-s efficiency.
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Fig. 1 Definition of Sweep Angle and axial gap (g,,)
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Table 1. Computational Results

Tip Mach No. / Relative T-to—s Specific
Model Leakage Rel. Mach No. Flow Angle () Efficiency (%) | Work (kJ/kg)
(%) NO Rl RO Rl RO RO MO MO
NSW 562 2.37 19 162 | 2064 24.15 4556 | 4425 9383
St | Fow | 543 | 231 | 185 | 162 | 178 | 2442 | 4480 | 4284 | 9118
BSW 249 243 | 198 | 155 | 2330 23.00 4516 | 44.89 94.55

RO: Rotor Out Plane MO: Mixed Out Plane
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Fig. 4 Tip Leakage (%)
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