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Abstract 

 

This study experimentally investigates the effects of partial admission on the performance 

and vibration outcomes of a supersonic impulse turbine with circular nozzles.  

The turbine of a turbopump for a gas-generator-type liquid rocket engine in the Korea Space 

Launch Vehicle-II is of the supersonic impulse type with the partial admission configuration 

for obtaining a high specific power.  

Partial admission turbines with a low-flow-rate working gas exhibit benefits over turbines 

with full admission, such as loss reduction, ease of controllability of the turbine power output, 

and simple turbine configurations with separate starting sections. However, the radial force of 

the turbine rotor due to the partial admission causes an increase in turbine vibration. 

Few experimental studies have previously been conducted regarding the partial admission 

effects on supersonic impulse turbines with circular nozzles. 

In the present study, performance tests of supersonic impulse turbines with circular nozzles 

were conducted for various partial admission ratios using a turbine test facility with high-

pressure air in order to investigate the resulting aerodynamic performance and vibration. Four 

types of turbines with partial admission ratios of 0.17, 0.42, 0.75 and 0.83 were tested.  

Results show that the efficiencies at the design point increase linearly as the partial admission 
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