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Numerical and Experimental Investigation
on the Supersonic Impulse Turbine
Design Performance Estimation Methodology

Eunhwan Jeong* -+ Pyun Goo Park* - Hang Gi Lee* - Jin Sun Kim*
Dae Jin Kim* - Jinhan Kim**

ABSTRACT

A methodology of design performance estimation for the supersonic impulse turbine was
investigated. Relations of similarity condition and test nozzle area ratio were derived. Comparison of
efficiencies between the turbines with real nozzle and test nozzle are made numerically and
experimentally. The CFD results and test result confirmed that the turbine with test nozzle was able
to predict real turbine performance. In addition, design performance of the supersonic impulse turbine
also could be estimated using real nozzle in air-medium test. In this case, design efficiency was found

at the pressure-ratio and velocity-ratio of similarity condition of test nozzle.
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Fig. 2 Grid for the CFD Analysis

Table 2. Comparison of CFD Results
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Fig. 8 Turbines after Performance Test, upper: test
nozzle block, lowerrreal nozzle block
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