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Optimal Design for the Rotor Overlap of a Supersonic
Impulse Turbine to Improve the Performance

Jongjae Cho*" - Jongchul Seo* - Kuisoon Kim**

ABSTRACT

A rotor overlap technique was adapted to improve the performance of a axial turbine. The
technique secured sufficient flow passage by additional height at the rotor tip and hub. especially
in a supersonic turbine, the technique reduced the chance of chocking in the rotor passage, and
made to be satisfied the design pressure ratio. However, the technique also made additional
losses, like a pumping loss, expansion loss, etc. Therefore, a optimization technique was appled
to maximize the improvement of the turbine performance. An approximate optimization method
was used for the investigation to secure the computational efficiency. The design variables was
shape factors of a rotor overlap. Results indicated that a significant improvement in turbine

performance can be achieved through the optimization of the rotor overlap.
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Fig. 4 Pathlines Around Rotor (Left: Baseline
Case, Right: Optimized Case)
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Table 2. Rotor Tip Leakage Mass Flow Rate

Case Mass Flow Ratio (%) |% Reduction
Baseline 12.09 0.0

Fig. 3 Supersonic Impulse Turbine Shape (Left:
Baseline Case, Right: Optimized Case)

Optimized 6.09 -49.6
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