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Estimation of Heat Transfer Coefficient at the Upper Layer
of Cryogenic Propellant

Ohsung Kwon*' - Byunghun Kim* - Gyoungsub Kil* - Youngsung Ko**

ABSTRACT

The temperature of cryogenic propellant in the propellant tank increases during flight due to
heat input from surroundings. The propellant which temperature rises up over the required
condition of turbo-pump remains as unusable propellant at the end of flight. In this paper the
estimation method of the heat transfer coefficient at the upper layer of cryogenic propellant was
presented. The heat transfer mode at the propellant upper layer was considered as conduction.
Temperature distributions near propellant surface obtained from heat transfer coefficient were

compared with test data to show the possibility of this method.
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Fig. 1 Flow patterns in cryogenic propellant tanks
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Fig. 2 Schematic of heat flow and temperature
distribution in propellant tank
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Table 1. Test condition (nominal)

Ullage pressure 4.1 barg
Propellant volume flow rate 15.5 liter/s
Pressurant temperature 473 K
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Fig. 3 Propellant temperature with time and space
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Fig. 4 Temperature data for heat transfer coefficient
estimation
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