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Performance Test of Turbopump Assembly for 75 Ton
Liquid Rocket Engine Using Model Fluid

Soon-Sam Hong* - Jin-Sun Kim* -+ Dae-Jin Kim* - Jinhan Kim*

ABSTRACT

Performance test of a full-scale turbopump assembly for a 75 ton class liquid rocket engine was
carried out at full speed. Model fluid was used as a working medium: liquid nitrogen for the oxidizer
pump, water for the fuel pump, and hot air for the turbine. The turbopump was operated stably,
satisfying the performance requirements. Head coefficient and flow coefficient of the pumps remained
constant at the speed-increasing period. In terms of performance characteristics of pumps and turbine,
the results from the turbopump assembly test showed a good agreement with those from the

turbopump component tests.
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Fig. 3 Configuration of turbopump assembly test
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Fig. 4 Rotational speed and turbine inlet pressure
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Fig. 6 Outlet pressure of pumps
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Fig. 7 Head coefficient and flow coefficient of pumps

31 ARl e BREE A5 geprEe] ws)

Al F A7t e HEFEZ Id5 HEl
AT &4 (P_tb_in)S Fig. 4] AAISFATE Time
=20sec’”d HEAX I W= 10,850 rpmol] =2

stgem o= AF FHAS4A 11,000 rpme
98.6%°l AT A7t WE HEFEZ I HSF
Hale Azt W& F7I7tE71e 2E 7‘7401]
ot AAREH, B AF ] =

719 &4 542 Hs $ gHo] @A
2} & 7}8F] Time=l6secd €4 ¢#H
Al HI o]F o] o] AL FAH
(Fig. 4). et HREAXZ HFE A7t o
AR F74ete Time=lésecFH UASHA FA
o HEHZ =
AL AANAL BA &0

A5

>

Eﬂ *]'32}1%]44”9} A5

Z Ao Hlgste] Alztol] uhe}

&S Bl Fig 6= B T

O}Oiﬂtﬂ *]'32}1%]44”9} s E-"/]
]

pri Y
f

g

fo > o of O

o

ﬁ}j ) ﬁ:T o ao
o
-

22 o o o

Flg 7°ﬂ“ /\]7}011 w2
SHx(fp) FAAT 7 ]T% FAEHA =T

o] Alge] FoE th Rtk

A
Head coefficient = 2p 1)
f’“Qt/ 2
Flow coefficient = @/ Au,, 2

71 ape BE AHAE, pv HE A9
9E, uw,= f4d9y 79 ° &%, o I=
AAFE, 4,2 AFA d7lA B} | Aol
o 2 94, u,= AFA 7oA °H Hx0]
o 283 °H £% u, 9% u, T EERIZ I[P
o] ®l@dt} Fig. 5 ¥ Fig. 6914 FZ FH3
FPEZ 7 AES P PR B u)o
Azrel wEl Frleted ols FA93d 4
Fig. 7014 B nhe} Zo] 1 gho] AJztel uwhet
YT BEE HATh o]ZRE £ AP 4
stAE et APz FFI FF By I
A AL HH ol & wEEs & & vk 2
ANBelM e Hzrh dA FEAFAAN 2E3E



1.4
B
1.2
\

-~ 1.0 |
c
o
£08
[0}
3

0.6
3
Tog | — Oxidizer pump: Pump component test

' ¢ Oxidizer pump: Turbopmp assembly test
o2 F — - Fuel pump: Pump component test
’ ® Fuel pump: Turbopmp assembly test
0 0 1 1
0.00 0.05 0.10 0.15
Flow coefficient
Fig. 8 Head coefficient vs. flow coefficient of pumps

-
IS

—_
o
T

—_
=}
T

o
@
T

o
=2
T

©
N
T

Turbine efficiency ratio n/n nom

— Turbine component test

¢ Turbopump assembly test

0 200 400 600
Corrected rotational speed N*, rpom/K%®

o
N
T

o
o

Fig. 9 Efficiency vs. corrected rotational speed of
turbine

5 mstdoy A A AsiAEzZel A8

tu] 95% FEollA AlFo
AR WA oS AFele FZ &7 2
) < S7MAZ dAFelth

W
N
o
i
&
-
o, mH
ox
olr
>
o2
B
BN
i)
o
olr
>
o
lo
R=)
El o

BN
e
i_‘“
>
o2
iin)
A
i
pe)

=
o
£

(e}

0,
™~
-Ih

e do
[K o ol

=
aQ
@
2
2
o
-
2
9
)
e

FZE FEIAeH AR HAFE 4
44=2] 50% Wel=Z 3tglth. Fig. 8ollA B2
g4 A Anes 73R FAsgEd 4 %
oA 17§ 83 FAIET Fig 8& R
Tl SGEAFY ZHA AP F Az
S3HA dAEeE As

o] AS T KA ZHAA
8

A

bz}
=
%

o
>,
0,
re
o e ¥ rE o de [H o

% B

oo M LM B 2
P
N
3
&
:
>
s
Lo
op
ol
N
+r
2
z
of
:3
—_
a1
R

N
R
flo
o
rII
Sty
2
iy
L,
&
%ﬂ
;

=
jincs
-

O

2

rfo

bt

J8

) o rlo o o
N
&5 %
— % o
[=s]
@
o 2
2
N
fol =

o T
s
nj
i
o
n
f
o,
&
BN
)
__>L~l_t,’
>
o
o
A
T |

fooHr o b ju > o g2 2 or o 2
N, 24 o

|
w
—
|



o] WAEm o ks HEHZ zF

Aol d Bz EHulel mgol Z7e THEAY
of wlistel FAAGY Fig 99 && Aol
AgAt @ A FeAgew, B APelA
Apgbo] FuR 4zslEoRA e ATl
7] wEel HRPLA o}y FPgHe] =)
7] olHeletn ¥ 4 glomz PrEule Y
5E7Y A4 oz A% oA AL

or ot off & —°.L‘\‘
s¥zs % g
S, oo o g X om oy
Oﬁuﬂngmlﬁﬂ‘&ﬁom
—-—‘_E‘}glt H:l mﬁr_l rlr%rl[‘ér_ol
o »
£ = i(\)’érﬁ_limu&i—m
rOo\ﬂ [‘l-O
o fon X2 o
Y N
o 4
ol 2
X
L
olft Mo
=
3 i
o 32
R
>

N
—_
[0
2
R
rﬂ

©

s
o2l
&)
fo m 1o il o

T

02
o
X

o oE ox v ol
2 (& o fr
>
o
u

ot
o > L
éni

=
=)
El

M ofy

N

N
i

E

HAZH

olN

7N o] ot

i

ot
il
ror

,'Ed HEEE S e =
3]#), #1248, A53, 2008, pp.73-78
AR, AdR, ARG, “30E5
HrEx Hdujd 12A19,” =553
=3, 2009, pp.11-17
2, AAs, A9, “30
A )
FREe3 FASG=UNI =E3, 2005,
pp-375-383
4. Kim, J., Hong, S. S., Jeong, E. H., Choi, C.
H., Jeon, S. M., “Development of a

o %%

~

po i AN ol Y ol N AN
Hiomlt 1% o fy o X

Turbopump for a 30 Ton Class Engine,”
Proceedings of the 43rd AIAA/ASME/
SAE/ASEE Joint Propulsion Conference &
Exhibit, Cincinnati, OH., 2007, AIAA
2007-5516

6 g7, A8, AN, “25& F5H H
W] gl tg AFH nFd d=mFAF
&3] FATgEUS] =3, 2009, pp.561-565

7 FwA A, Adid, AR, “HEEE
ZHA 12 FSAR,” FAZA AT
Bl g

2k ubE s =83, 2008, pp.349-350





