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Propellant utilization system on liquid-fuelled rocket

Kie-Joo Cho* - Seok-Hee Lim* - Young-Suk Jung* - Seung-Hyub Oh*

ABSTRACT

We have studied, for maximizing the total impulse of liquid propulsion system, Propellant
Utilization System (PUS) to minimize outage of propellant. Propellant outage is mainly influenced
by propellant mixture ratio during flight and real quantity of loaded propellant. If one employs
cryogenic propellant, the variation of propellant density due to the temperature change has major
effect on outage control. Feedback control of propellant level of each tank during flight could
deplete both tanks simultaneously. To introduce this system, however, the mixture ratio control

system of rocket engine is necessary.
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Fig. 2 Conceptual schematic of propellant  utilization
system
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Table 2. Performance of propellant utilization
system (PUS)

Outage Outage with PUS
Stage without PUS!| predicted Flight
(30), b 3o), Ib b
|
Atlas 1260 280 61~295
Centaur 133 32 5~21
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