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Abstract: This study aims to analyze the aerodynamics when the geometry of the turbine rotor is modified. The
turbine used in this study is a small engine used in the APU of a helicopter. It is difficult to improve the
performance of small engines owing to the structural weakness of the blade tip. Therefore, the improvement of the
hub geometry is investigated in many ways. The working fluid of a turbine is a high-temperature and high-pressure
gas. The heat transfer rate of the turbine surface should be considered to avoid the destruction of blade owing to the
heat load. The SST turbulence model gives an excellent prediction of the aerodynamic behavior and heat transfer
characteristics when the numerical simulations are compared with the experimental results. In conclusion, the
aerodynamic efficiency is improved when a bulbous design is applied to the leading edge near the hub. The endwall
loss is reduced by 15%.
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Table 1 Specification of stator

Hub Mean Shroud
Diameter 91.5mm | 110.24mm | 129.0mm
Chord 41.6mm | 43.3mm 45mm
Max. Thickness | 9.6mm 10.2mm 10.8mm
Trailing Edge 0.6mm 0.6mm 0.6mm
Vane numbers 13

Table 2 Specification of Rotor

Hub Mean Shroud

Diameter 90.5mm | 110.24mm | 130.0mm

Chord 20.4mm | 20.2mm 19.3mm

Max. Thickness | 4.4mm 2.4mm 0.78mm

Trailing Edge 0.7mm 0.56mm 0.5mm

Tip Clearance 0.35mm

Axial space I1mm

Blade numbers 25
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Fig. 3 Computational meshes
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Table 3 Definition of Plane
Plane No. 0 1 2 3 4 5 6
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Plane 3 -
K
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Plane 2

Plane 6

Fig. 7 Definition of planes
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