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ABSTRACT

In this paper, the liquid oxygen filling system (LOXFS) of the launch complex system of Korea
Space Launch Vehicle-II (KSLV-II) is introduced based on critical design result by KARI in 2015 to
2016. The function and specification of the main systems of the liquid oxygen filling system, such as
the storage tank, the drainage tank, the supply pumping system, the curved heat exchanger with

liquid nitrogen, end valve block system, and umbilical connection, are presented.
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Fig. 1 3D aerial view drawing of launcher complex of
Test Launch Vehicle (TLV) and KSLV-II in
Naro space center.
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Fig. 2 Schematic diagram of process flow of liquid oxygen filling system.
Table 1. Conditions of liquid oxygen filling system for operation.
List Values
Temperature -10C~35T
Humidity up to 98% at 25C
Atmospheric  pressure within 75015 mmHg
Wind  speed 18 m/s (10 m altitude, 10 minute average)
Annual  precipitation 1300 mm/year

Salt  concentration in the air

Integral surface density of solar radiation flow
Maximum  wind speed

Allowable  magnitude of an earthquake

0.1 mg/m3

up to 1125 watt/m’

60 m/s

6.0 magnitude (Richter scale)
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Fig. 3 Photo of liquid nitrogen (L110-A10, left) and
liquid oxygen storage tank (L108-A10, right).
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Table 2. Specification of liquid oxygen storage tank(L108-A10).

List Values
Total volume, m® 250.0
Storage capacity, ton 256.5
Storage volume, m’ 225.0

Operating pressure (Design pressure), MPa(absolute)

Operation temperature (Design temperature), K
Insulation

Evaporation loss

0.394 (0.463)

90 (77~313)

Perlite with vacuum
<0.2% Volume
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Fig. 4 Photo of liquid oxygen supply pump (K108-P40).
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Table 3. Specification of liquid oxygen supply pump (K108-P30, P40).

List

Values

Operating fluid

Efficiency, %

Flow rate, m*/h

Total pressure head, m
Inlet pressure head, m
Inlet pressure, kPa(absolute)
Shaft power, kW

Liquid oxygen
65.4

140.0

81.0

0.0

101.3

56.6
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Fig. 5 Conceptual 3D design of liquid oxygen cooling
helical type heat exchanger by liquid nitrogen
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Table 4. Design results of liquid oxygen and gas helium cooling heat exchanger.
LN2 LOX GHe
Mass flow rate, kg/h - 34,320 396
Inlet 77 90~92 40
Temperature, K
Outlet - 87~90 90~120
Inlet 0.17 14 23
Pressure, MPa(absolute)
Outlet - 14 23
Surface Area, m? - 32.3 16.4
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