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Investigation on the Performance Characteristics
of the 75ton Class Turbopump Turbine

Eunhwan Jeong* - Hang-Gee Lee* - Pyun-Goo Park* - Jinhan Kim*

ABSTRACT

Performance test of the 75ton class turbopump turbine was performed. Through the turbine power
measurement in the wide-range operational conditions, velocity ratio, total pressure loss, and relative
flow angle characteristics was quantified. Efficiency and nozzle exit pressure behavior was also
investigated and compared with 30ton turbopump turbine data. A rotor blade was redesigned based

on the test results and CFD analysis.

Atk We grulel 505 Geoa

A
HHle 28& FAseH oF T HNEH A5 f554S dofsidnh ol I ERle &
& W3t 2 49 ZEHYF 4=€S 7] NEE 30w EWF vt dA one FIEHE P
d 459 Fds ALA A

Key Words: Turbopump (EJR.3H3Z), Turbine (E]¥l), Specific Power (F1&9), Velocity Ratio (5%

H]), Total Pressure Loss (¥ <=4l), Efficiency (£&)

Lo = oo we 2YUE, AE-LA-FAGY Fa
934el d% sEsa 5, FALAL A%,
284 359 BNE 2o NFYL FER 91 P A%0] BY Fay AAYe
7 9% Fue] 4 Az ARE GAzAd Az dTat 44 ddFsrdTAdAs
A9 HrAzse T2 A8t 338, 49 BEF AU AAZAANE HrHze Aw
& JlzENBE e IS B AAW o AYF] Utk AL AP 0EF AA
o iAo A7) Wee] FPHA, &, 24 ANE Hu@ze A, AH, GEHEA
Zese A5 olele Rohe & 9%, 5 W, 294 ASAY, 291 Aid 45495
o 99 AR B FHY Jed P

* IRYFEFATE o AR
Awes av HEHoz PRFUAA Ag

AtA A}, E-mail: jeh@kari.re.kr



o

23]

B

i
N

o

3!

dr

N

73

3 AT o] w]

EEDIEE DI

o}
i

o

o
i

H= B

2. 7585 EHE

21 75EH HEEZ B

Fig. 1 Turbine Rotor and Nozzle Block
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Fig. 2 Turbine test facility schematics

Table 1 Specifications 75ton Turbopump Turbine
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Fig. 4 Measured Turbine Power Characteristics
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Fig. 6 Variation of tangential relative velocity ratio

— 41

FAEE] P2 ekl agelth 1A
BE SEUE Qe 2 938 e obg
g A%Ee) T APYE EAD B 4G
AAE Gt F54F, ALt 4252 &
w9 ghol AujHez A vehtied o] T
N BFe wEET FEL e BB
olehe F%4e] 9tk

£EulE A8F 9o AUAY ZEAY
AR $4e Yehle ARZ oE oot

ZHAT7IA Y] AdE ELS
Fig. 82 ZAlAtd e &4
3}

¢

=)
=)
ol
jz,
IS
s
;
o
it
iy
o,
29
u

2T A g
oltt. MY vl 2E YT wEksy AF
of d¥Hew 3ol FAEY Fig 7-83% 2
2 &4 B c2HoEe AT FE
HEE FAIE BNl A7 dHolHE &4 7te
g Aoz dddn

1

09

08

0.7

0.6 0.8 1 12 14 16 18
Pr/prsim

Fig. 7 velocity ratio characteristics w.r.t. pr and ux
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Fig. 12 Nozzle exit pressure variation(75ton)
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