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Research on the Torque and Starting Characteristics of
a Turbopump Turbine
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ABSTRACT

Torque characteristics of a turbopump turbine was analyzed using the turbine performance test
result. Specific torque of the subject turbine could be expressed as a linear function of corrected rotor
speed at a fixed pressure ratio and it has been confirmed by the test result. It also found that
corrected rotor speed-specific torque characteristics does not change anymore if the turbine pressure
ratio is set bigger than a certain value. Using the turbine torque characteristics and pyro-starter
performance test results, rotational speed development behavior of the turbopump was predicted.
Prediction revealed that the lap time reaching 50% of turbopump design speed is less than 0.7 second.
Effect of the thermal loss between pyro-starter and turbopump was negligible.
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Table 1. Specifications of the 75ton Baseline Turbine

Parameters Design Test
Working Fluid GG gas Air
Number of Rotors B 1

Inlet Temp., 7; K 900 -
Inlet Pres. p, MPa 5.80 -

Pressure Ratio, pr B 18 18.29

N(N/ 1) rpm/N K| 367 337

velocity ratio, u/c, 0.21 0.21

Specific Pwr. W;/mRT;| - 1.246 | 1.246*

* converted to real operating condition for the comparison

Fig. 1 Turbine Performance Test Rig
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Fig. 13 EM Pyro-Starter Test Result

Table 2. Pyro-Starter Gas Properties

7 = Age | EAF
Pyro-Starter TM 1.146 21.6
Pyro-Starter EM-1 1.154 221
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