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Experimental Investigation of Turbopump Turbine :
Turbine Performance and Effect of Nozzle Rotor
Clearance

Eunhwan Jeong* - Sanghun Kang* - Dongyoon Shin** - Pyungob Park*. « Jinhan Kim***

ABSTRACT

This paper presents the performance test result of the 30-ton class turbopump turbine. Test has been
conducted using high pressure cold air. The turbine overall performance has been measured for various
pressure ratio and rotational speed settings. The nozzle-rotor clearance effect on turbine performance also has
been tested for the four kinds of the nozzle-rotor clearance values. We found that turbine efficiency rated
51.1% at its design velocity ratio and pressure ratio of 13.5. We also found that turbine efficiency can be

increased by 3.5% for approximately 1mm decrement of the nozzle-rotor clearance from its nominal value.
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Table 1. Turbopump turbine design data

design parameters design value units
type - impulse -
power Wy 1.6 MW
rotational speed N 20000 Pm
inlet temp. Ty 900 K
inlet press. Poo 58 MPa
isen. vel. ratio | u/ Cod 0.25 -
efficiency Ths 51 %
number of stage - 1 -
mean diameter | D, 280 mm
pitch/chord t/b 0.64 -
aspect ration h/b 1.6 -
HYlxEd 127019 938 584 =3 =
AAEAJT HRZHe F 9 9432 744
A 3 F4s 2 jloem &S %)V
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Fig. 1 Turbine rotor
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Fig. 2 Turbine performance test rig
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Fig. 3 Turbine test facility schematics
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Table 2. Design point similarity test condition

. |Design| similarity | similarity
Parameters Unit value |condition 1 |condition 2
gas contant | J/kgK | 321.4 287.1 - 287.1
speciic heat | _ |y 1o | 40 1.40
ratio
corrected rpm|rpm/vK| 667 560 588
isen. vel.
ratio{ U/Cod) 0.25 025 0.25
pressure raio - 14.5 13.5 20.6
efficiency % 51 - -
F neglect
complete
comments - - nozzle X
. | expansion
area ratio
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Fig. 5 Physical meaning of the similarity condition
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Table 3. Measured turbine efficiencies

parameters symbols similarity 1|similarity 2
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