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Torque characteristics of a 75-tonf turbopump turbine was analyzed using the turbine
function of corrected rotor speed at a fixed pressure ratio and it has been confirmed by the test

performance test result. Specific torque of the subject turbine could be expressed as a linear

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

NeHoz Felskal

turbopump was negligible.
= =
75F FoEd BEEE HEl B3 EAS ATAE HolEHE wEos BT BNl HE
A dddez uAd" 4N BY A&l dadterE £d3HY o s
o 94 gEn o] FYolAe RAMNESEHES WSyt dASH vYEhe 4= ok2y
AstAn. BA" Ed ST oz AEr)e AE A dHolHE ol&ste BERFZ ANF5A
< 53 A3 HEPZ A A oF 50%0] Tl o2 AL 072 oud ALE YEht
ot gol2 AlE7ldlA BHIdT7EA o] dELe A HSE oF 90 rpm E0JEA e AR
50t
Key Words: Turbopump(8l 28 3), Turbine(E1¥l) Pyro-Starter(Zo] 2 A5 7]), Specific Torque(¥lE
), Starting Characteristics(A-554)
.M B
A F=dETFATdAA AETA 7BE
— 4 —

7 Hugry
79 Vg zAN T

R
F
-mail : jeh@kari.re kr

sl



w HAZAAZ L Fo
}*E HEPI BN

ozt ElREEZE AAZANZ A47]ol 39t
of FXA=

golg AF7]e] Aavbzol o8 FA A
o] of 50% 7HA ThEE o] kA r]e] vt

Ag wEo] Wk olsh g
3

o AETAL A AgzAADNA WE
AZE el dllol

974 Aol o|2EE 579
l

7SEF HEFHZE JiedSaddd tid A4,
Azo] guEon, ASIAEE, ASHE, H
Hl, Wy, A 5 A% FEFY A AEH
ZHA ¢ *Wuﬂél AEAP Sol olFAAL
ATt [1-5]. FolE AE7]+& TM 2 EM Ed9
Mol S7 AT} [6].

AAZAAZ] AlF HA £y

o

1%
2 9% A WA & 5 Uk oo @ &4
< g8 sol2ABrY dsty =4 Hu
Bz Ee B3 E4o] wesloje} s HE
Hew AU YA S FYAYE B4 A
5 AAE AE/ TP oF Bh B =Rl 75
E Euam e 4% AR A4S ol 850l

BNl EIEAS BAMsgon molzAEY]
9/] 7]]% /\]3‘:,'] = I-.Q. 7(4%—“8}04 /\]E /\] E{y_
Hzreo] A W q3ARE Aestach

Jl

> of
et
o
gh
2
>
dr |
rlo
Red
M

Hu JE
-
ok
ftlo
do

~

tH1,2]. Table 191& 712% el HA
A 23t th Table 101]/\1 GG, N, u/c, v %
b 7k r), £9E s, Rl S2ulE 9]
HYlo AsHFL 1%}%7§ o] g3}

ERIRL-E
KN
=

N o & Az o

o o
82
2
fo:)
&
e
aQ
—_
rlo

o
e
oXx
off
>
oo
fo @
)
L,
o
-
22
1

Table 1 Specifications of the 75ton Baseline Turbine

Parameters Design Test
Working Fluid GG gas Air
Number of Rotors : 1
Inlet Temp.(7}) K 900 -
Inlet Pres.(p;) MPa 5.80 -
Pressure Ratio (7,) - 18 18.29
N(N/ TP rpm// K 367 337
w/Co : 0.21 0.21
Specific Power J/kg 296.6 296.7%

* converted to real operating condition for the comparison

Fig. 1 Turbine Performance Test Rig
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Fig. 2 Turbine Efficiency Characteristics
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Fig. 3 Turbine Specific Power Characteristics
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Fig. 4 Specific Power Behavior at Fixed pr's
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Fig. 5 Specific torque v.s. u*
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Fig. 9 Surface Grid
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Fig. 10 Specific Torque Comparison
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Fig. 13 EM Pyro-Starter test result
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Table 2 Pyro-Starter Gas Properties

7 IE
Pyro-starter TM 1.146 21.6
Pyro-starter EM-1 1.154 22.1
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