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Development and Analysis of the Highly Efficient Support System in a
Liquid Hydrogen Vessel

Sang-kook Yunt - Dong-Heun Park#

Abstract : Probably the most significant heat transfer in the cryogenic liquid hydrogen
storage tank from the atmosphere may occur through its support system. In this paper
the efficient support system for the cryogenic storage vessel was newly developed and
analysed. The support system was composed of a spherical ball as a supporter to reduce
the contact area. which is located between two supporting SUS tubes inserted SUS and
PTFE blocks. Numerical analyses for temperature distribution, and the thermal stress
and strain of the support system were performed by the commercial codes FLUENT and
ANSYS. The heat transfer rate of the supporter was evaluated by the thermal boundary
potential method which can consider the variation of thermal conductivity with
temperature.

The results showed that the heat transfer rate through the developed supporter
compared with the common SUS tube supporter was significantly reduced. The thermal
stress and strain were obtained well below the limited values. It was found that the
developed supporter can be one of the most efficient support systems for cryogenic
liquid storage vessel.
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Fig. 1 Typical support system of cryogenic storage
tanks
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Fig. 2 Dimensions of new support system
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Table 1 Properties of materials in the support system

[tems SUS PTFE
Th | ductivit 14.9~1.9 [0.26~0.141
ermal conductiv
I wmK | wmK
Coefficient otj thermal 1x107 10x10°
expansion
Elastic moduli 210000 MPa| 21000 MPa
Poisson’s ratio 0.3 0.35
Density (kg/mm?) 7850 2140¢e™
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Fig. 7 Thermal strain curve for Y-direction
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Fig. 6 Y-direction strain from thermal stress
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Fig. 8 Von Mises stain by thermal stress
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