ol

=235 A| M153 F15, pp.63-68, 20114 28 63

FA L AFAE AALRA AT 2 A
ge -z

Heating Apparatus Development and Tests for Cryogenic
Gaseous Helium

Yonggahp Chung*f - Namkyung Cho*

ABSTRACT

For the liquid rocket propulsion system using liquid oxygen as oxidizer, helium for pressurizing
LOX is usually stored in the LOX tank with cryogenic temperature. For that kind of pressurizing
system, cryogenic helium is discharged from the immerged pressurant cylinder and passes through the
heat exchanger downstream of gas generator. During the process, helium pressurant is heated from
cryogenic temperature to high one and supplied to the ullage of propellant tank. To develop the
pressurizing system, a cryogenic heating apparatus is needed to simulate the heat exchanger. In this
paper, the cryogenic heating apparatus for development of the pressurization system is presented

along with its heating test results with cryogenic helium.
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Fig. 1 Liquid Rocket Propulsion System
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Table 1. Design Specifications

Parameter Specification
Operating Fluid GHe
Operating Flow 0.062 kg/s

Operating Temperature -213~277 C
Operating Pressure 10~25 bar
Operating Time 150 sec.

Heating Source Kerosene
Cold GHe
I

Hot GHe
]

Fig. 2 GHe Flow in Heating Apparatus
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Table 2. Heating Apparatus Specifications

Parameter Specification

Directly Heat (Kerosene)
465 kW
60050 C
Manual or PID Control
$788 x H2700 x t100
Wet Felt

Heating Type

Burner Capacity

Chamber Temperature

Temperature Control

Dimension (mm)

Insulation
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Table 3. Test Condition

Parameter Test Condition
Pressurant Cylinder 4438 L
Initial Pressure 220+1 bar
External Fluid LOX
Pressurant GHe
Pressure- Tst 250250 bar
reducing (Regulator)
Control 2nd 4.0=0.4 bar
(Solenoid valves)
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Fig. 6 Heating Apparatus after Test
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Fig. 8 Press. and Temp. in Simulation Cylinder
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Fig. 9 Press. and Temp. in Combustion Chamber
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