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Analysis on Flow Control Method for Simultaneous Fuel
Filling of the Korea Space Launch Vehicle-1I

Inseok Yeo*' - Jaejun Lee** - Jaechel An* - Sunil Kang*

ABSTRACT

To lunch the Korea Space Launch Vehicle-II(KSLV-II), the second launch complex will be
constructed on the Naro Space Center and Kerosene Filling System (KFS) will be also installed newly.
KFS of KSLV-II launch complex system is being designed based on Naro Launch Complex. But this
must supply fuel to fuel tanks of the vehicle with only a supply pump because KSLV-II is a 3-stage
launch vehicle unlike Naro Launch Vehicle or Test Launch Vehicle (TLV). A sudden rise of pump
output pressure is recognized during fuel filling scenario selection process. This occurs because return
flow can not actively deal with a lot of flow change using flow control method of orifice type. To
solve this problem, it is verified that fuel can be stably supplied by installation of accumulator and an

appropriate adjustment of filling mode change sequence through flow analysis of various cases.
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Fig. 1 Schematic diagram of Kerosene Filling system
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Table 1. Pressure variation with valve state (case A)
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Table 3 Design flow and scenario for analysis

ee | ) AR BT
3 4F%e] 93 %
1
8.75 / 50
PR
Case 1 l/Af3
2%
ol ek 875 / 13.6
3ck
o ek 1.88/ 4.03
Auele 27 2% 38
| g 9T 999%
1<
375 / 50
PR
Case 2 o/ Af3
2tk
ol et 5/ 13.76
3t
o et 1.88 / 4.08
e e z27] 2% 38
T ueE EFY 9%
1<
375 / 50
PR
Case 3 l/Af5
2t
Y 5/ 13.76
3
o ek 1.88 / 4.08
a=TT o
x7] 2f% 3%
Ayegle | difE 1" S5
98.3%, 2%, 3% 99.3%
1<
s | oy ase 8.75 / 50
2t
ol et 875 / 13.6
3
ol ek 1.88 / 4.03

2 geepdl WEe AAANES tE2A {530
A& FYATE 714 FhEgde 71 At
g2 2719 glez YT 27 &2/F 52
REoA tifFdF FHREERE FA HEEHE= A
Ao At EEUE F7F A il
accumulatorg AX|ste] AL = U=AE A
E39th oWl 200¢ £HFOF 56 bar7l

pre-charged ¥l accumulatorg  AFEE 749l

i et pte8

+H AR

w £ ™ ] b ] [ e

(a) Pressure variation of the whole filling process

K109_case1_20150609
4 18} - 3nd —+- 3 ——P_Purp - G_ACC —m— Ratum

Signal<L mir-1
a
| (
i
|
|
1
L1 |
[l
‘I

200 v
4 =400 <+ /K’
400 e
il ="\
0 5 n 35 0
¢

(b) Pressure variation at the point of transition from
low flow rate to high flow rate
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Fig. 3 Pressure variation with time (case 1)
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