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Performance Test of the 30-ton Class Liquid Rocket Engine
Turbopump Turbine

Eunhwan Jeong* : Pyun Goo Park* - Jinhan Kim**

ABSTRACT

Performance test of the 30-ton class liquid rocket engine turbopump turbine has been
conducted using high pressure cold air. Overall performance of the two kinds of turbine rotors -
rotor with knife-edged L.E blades and with rounded L.E blades - has been measured for various
rotational speed and turbine pressure ratio. The effect of rotational speed and turbine pressure
ratio on the turbine axial force behavior also has been measured in parallel. Test results have
revealed that the efficiency of knife edged L.E. turbine is a little bit higher than that of rounded
LE. turbine. The axial force of the turbine varied linearly with respect to rotational speed and its

magnitude largely depended on turbine pressure ratio.
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Table 1. Turbine Design Values

Parameters Design Values Units

Power A 1630 kW

Rotational speed N 20000 RPM
Inlet temperature | Zao 900 K

Pressure ratio | Poo/Ps 145 MPa
Stage loading | AHAS® 413 -
Velocity ratio U /G 0.25 -
No. of nozzles Zn 11 -
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) knife edged LE (b) rounded LE

Fig. 1 Turbine blade configurations
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(c) EGV and exhaust duct

Fig. 2 Sub—components of turbopump turbine
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Table 2. Design point similarity test condition Table 3. Efficiencies at similarity condition
Variables | Units | Design | Similarityl | Similarity2 Parameters Units | similarity] | similarity2
R TkeK 214 p— 871 corrected rpm p/vV K 561 587
K - 113 140 140 pressure ratio - 135 206
N - 20000 9i68 9625 velocity ratio 0.253 0.253
p— n;{ =™ = = off/ | knife edged LE 1.0 1.06
eff.dl  rounded LE - 09 105
U/Coa - 025 05 0.25
Pressure ratio - 145 135 206
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Fig. 3 Turbine Performance Characteristics
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Fig. 4 Variation of turbine axial force
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Fig. 5 Comparision of the axial force and axial
variation of the turbine shaft
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