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Preceding Study on the Sensing Part of Level
Measurement System of Launch Vehicle Propellant Tanks

Dongsun Shin* - Eungshin Lee** - HyunSeok Ko*** - Inhyun Cho****

ABSTRACT

The propellant level measurement system of the next Koreanized launch vehicle shall adapt a
capacitive type sensor, which can generate capacitive values continuously considering cryogenic
environment and the characteristics of flowrate control. At present there are a twin-arc and a
triple-arc methods as a capacitive type signal sensing method. In this study a highly accurate
triple-arc method, which can apply to almost all fluids, is chosen. In this paper the review results
on the principle of triple-arc sensing, the analysis results on the influence on capacitive values due
to shape change of sensing part, and the simulation results to monitor the influence on signal
sensing according to the location of sensing part in the upper part of propellant tank are
included. Information obtained from this study can be used in the designing and manufacturing

of on-board propellant level measurement system in tanks.
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Fig. 1. schematic interpretation of 3-electrode system
capacitive sensor
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Fig. 2. cross section of various
detecting electrodes

&7 | LOX | o] | Hlx
AAZE | 1.0542 | 1.5497 | 0.4955 | 1
41 1.0904 | 1.6029 | 0.5125 | 1.0343
92 1.1495 | 1.6897 | 0.5402 | 1.0902
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Fig. 3. position 1 of detecting electrode near the
internal tank wall at low and high level
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0. 4. capacitance difference from position 1 to
position 12 (center) by LOX
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