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ABSTRACT

In a supersonic turbine, A rotor overlap technique reduced the chance of chocking in the rotor
passage, and made the design pressure ratio satisfied. However, the technique also made additional
losses, like a pumping loss, expansion loss, etc. Therefore, an approximate optimization technique was
appled to find the optimal shape of overlap which maximizes the improvement of the turbine
performance. The design variables were shape factors of a rotor overlap. An optimal design for rotor
overlap reduces leakage mass flow rate at tip clearance by about 50% and increases about 4% of
total-static efficiency compared with the base model. It was found that the most effective design

variable is the tip overlap and that the hub overlap size is the lowest.
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Table 1. Operating conditions.

Exp.[12] Present Work
U/Caa 0.13 0.17
rom 9453 6148
PR 30.0 18.3
Mot 24 2.33
Mwai 20 1.95
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Fig. 2 Specific work output distributions with turbine
pressure ratio (exp, data [12]).
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Table 3. Rotor tip leakage mass flow rate.

Case Mass Flow Ratio (%) |% Reduction

Baseline 12.09 0.0
Optimized 6.09 -49.6
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Fig. 8 Flow properties at each section.
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Table 4. Turbine performances.

Case Baseline | Optimized | % Ch.
Specific Work
81.86 91.97 124
(kJ/kg)
Total to Static 3029 4353 108

Efficiency (%)

Total Pressure

0.125 0137 9.6
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