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Analysis of Residual Propellant Gauging System
Using Thermal Pumping of Satellite Employing
Multi-tank System

Park Eung Sik* - Han Jo Young** - Kim Jung Hoon***

ABSTRACT

The residual propellant of satellite is the primary factor of satellite life. This propellant used
in the satellite is stored as liquid in tanks. But it is very difficult to accurately measure
propellant to be used for maintaining of satellite by an irregular influence of environment.

In this paper, a new method of gauging propellant residual of satellite employing multi-tank
system by measuring mass flow of thermal pumping liquid propellant is presented. In cases of
being connected between tanks, propellant in tanks move by temperature difference of tanks. If
propellant mass flow is measured at line between tanks, residual propellant in tanks is able to
be estimated.
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n = Number of Latest Bumn

m = Mass of Propellant Consumed

F; = Thrust at Particular Pulse No.i, Found from
Thrust Curve at Telemeteresd Tank Pressure

= On-time Duration of Pulse No.
g = Acceleration due to Gravity
Ispi = Specific Impulse of Impulse No.i, Found from
Isp Curve at Telemetered Tank Pressure

2.3. @22 (Thermal Mass Method)
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Q = Applied heat rate minus heat loss rate to the
environment [J/s]

At = Change in time (s]

m = Mass of the tank system [kg]

Cp = Specific Heat of the tank system (J/kg - K]

AT = Change in temperature [, K]
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