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ABSTRACT

TPTF (Turbopump Real Propellant Test Facility) at Naro Space Center has used alcohol burner
system to simulate the gas flow of gas generator of liquid rocket engine. During the test at TPTF, the
temperature and pressure at turbine inlet were smoothly increased while those of the gas generator of
engine were constant. Present research developed a simulation code for the burner and the piping
system and applied to the system. The calculation results were in good agreement with the test, and
confirmed quantitatively that the non-steadiness is due to the heat transfer of the pipe. While the
insulation of the pipe is ineffective, the length has a large impact on the turbine inlet condition. The
present research clarified the empirically estimation of test condition, and can be applied to
determination of the following test conditions.
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Fig. 1 75 tonf engine pneumatic scheme.
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Fig. 2 Alcohol burner system schematic at TPTF.

S P TS S Ud=ZFAEN =
2] AP Ee] FHENeH, O F BHEY
Al A1 8] (]} TPTF, Turbopump Real
Propellant Test Facility)v= EJEBX x| o
gk Aujd APS 98 FEHAeH, 7E H
HPZ, 758 HEPZ, 78 A 3949 Ao
T o] grh1-3]. TAHA HEFEZE= Fig 1(a)
oF Zo] AAFLsH AZANS THEAA AT
A4S o HEHEZ Bl T
712 FFHe AZAT QAL

K &

of
s

g2 Sk

e pBorr

e
s 5

2 2% olgan g A AF Ade
ar

=

glonzg golz

TPTFE Qo] Aujdol Axatsiel A=ZA

< o] &3 Aol FFo|ARt FpAEAY = AL
£31A FEth Figo 1(b) 2o 7t s

et Ao YFEE AR I Tbx
£ ol&3T4] LIeHYE TtATATIEG
BEE] gl ARS 1@ sbaE AEiER
HEE A AJel= FE(soot) ATl 97 BH
o e Wsts 8% Favt vk =3 €=
SHY 7S o] &8 HHlE TEAVIER A
717 B flvke Aol doh

APAule] Hed dILWYE 7EFH 75
=5el den Yoz AFdn. 75E
Hyx Ao Af dzewy 149 frol
FE£35ke] Fig. 291 #o] s WER AZ3}o
ARSI WY E7elle W7 =So] ZFFE o
o 23 2AAZ F Hull g3 Bl
PTE =Zo] oz dIIHY stre A
FHQ olF A4 frEeltt

dzEMUE AP dHE fld HEREx=
A gact AYoez Fed Wl AAHAN,
w2 s o Bxl 4ol =2

ol
ol
fr
=
M

M)
o
N

N
N

0
A ERL Qo] vk AEE HUydA A4
N 7hes gdE2n FF ug anE 185y
of B¥l 97 AL AF3 H4F & ok
Fig. 33} 49 A4 ANgAxE 2 HAAH Ag
A= EF3tal A7 dASA dar A3

R
dhu
tott
2
&
olN
N
N
>
i)
I
N
flo

oAt ¥



H21# HN4s 2017. 8.

HEEHZ 75

2 YIS RS YA By 3

13000

1200fp—++ 1|
11000
R e pome |
= 10000 r 2
S 9000 /
=
£ 8000
2 7000
e
= 6000 bt \
& 5000 \
o
& 4000 L
3000 l
2000 \
1000
0
20 40 60 80 100 120 140 160 180 200 220
Time [s]

Fig. 3 Typical RPM history at a TPTF test[2).
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Fig. 4 Typical pressure histories of bumer lines at
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and material.
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