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Thermal Response and Sensitivity Analysis of Satellite Propulsion Tank

Cho Young Han, Kyun Ho Lee and Myoung Jong Yu

Thermal control of satellite propellant tank is achieved by patch heaters enabled by
thermostat’s behavior. It is important to attach the thermostat on the appropriate position of the
propellant tank. However its position cannot be given with exact numerics because tank is spherical.
Actually the position for thermostat is designated in relevant drawing approximately, therby, the
engineer practices depending on his own experience and intuition. The sensitivity analysis for the
position of thermostat is performed such that the influence on the thermal behavior and control of
tank is examined gquantatively. When assembling tank module, the reasonable performance on the
thermal control is believed with possible human errors if the uncertainty in the position of
thermostat is not quite large.

Key Words: KOMPSAT(tHE A 2821 4), Propulsion System(57%17]), Thermal Design(g 4 A),
Constant Worst Cold Case Condition(¥ ¥ # ¢t A 22 71), Active Thermal Control(5 %
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Fig. 1 Typical Diaphram Tank Assembly
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Fig. 3 Tank Solid Model and Nodes

Table 1 Boundary Condition used in Analysis
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Table 2 Chemical Property of Hydrazine

Property Value
Density (kg/m°) 1008
Melting Point (C) 2.0
Boiling Point (C) 114.2

Table 3 Thermal Analysis Results

Result . in.
rom. | e |t O | o
Direction (°C) (°C) ’
Vertical
-0.5 in 19.7 25 0.195/0.405 481
0.0 in 20.8 24 0.285/0.525 543
+0.5 in 219 2.3 0.435/0.730 59.6
Horizontal
=05 in 213 24 0.285/0.540 52.8
0.0 in 208 24 0.285/0.525 54.3
+0.5 in 20.7 24 0.285/0.540 52.8
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(c) +05 in
Fig. 4 Vertical Locations of Thermostat

(c) +05 in
Fig. 5 Horizontal Locations of Thermostat
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Fig. 7 Temperature Results with Horizontal
Variation of Thermostat Locations
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