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Analysis on Propellant Gauging System of KOREASAT-3
employing Thermal Mass Method

Eung-Sik Park* , Bong Kyu Park*, Moon Gyung Nam*

ABSTRACT
Thermal Mass Method(TMM) and its accuracy, utilized in the propellant gauging system of
KOREA SAT-3, are described in the paper. The residual in the fuel tank system of KOREASAT-3
is simulated using TMM based on the KOREASAT-3 data package. An accuracy of TMM is

calculated using analytical method and compared with the error analysis Monte Carlo methods.
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n = Number of Latest Burn

m = Mass of Propellant Consumed

Ti = On-time Duration of Pulse No.i

g = Acceleration due to Gravity

Ispi = Specific Impulse of Impulse No.i, Found
from

Isp Curve at Telemetered Tank Pressure
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Q = Applied heat rate minus heat loss rate to
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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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Table 1. FRHEE ABTH DOIHRE FHZEH
End 1st | End 7th [End 14th

Year Year Year
Tank Mass(kg) 64.78 64.78 64.78
Fuel Cp 3618.64 3618.64| 3618.64
Tank Cp 1255.10 125510 1255.10
mCp, 1st Cal(kg) 8130538 | 81305.38| 81305.38
mCp, 2st Cal(kg) 1513888.77 | 1513888.77 (1513888.77
mCp, Measured year (kg)1417524.38 | 823271.32 | 143654.55
Fuel mass, 1st Cal (kg) 0.00 0.00 0.00
Fuel mass, 2st Cal (kg) 395.89 395.89 395.89
Fuel mass, estimated (kg) 369.26 205.04 17.23
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Power(W) 13032 W | 13032 W | 13032 W
Tank Mass | 64.78 kg | 64.78 kg 64.78 kg
mC, 1417524.38 | 823271.32 | 143654.55
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