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A Study on the Structural Analysis of the Supporting System
for LNG Vehicle Fuel Tank

Sang-Kook Yunt - Dong-Hyuk Kim#

Abstract : Recently the LNG(liquified natural gas) public buses have been introduced to
prevent the air pollution in metropolitan areas. As the LNG temperature in fuel tank is
as low as -162C, the thermal and structural effects of tank components need to be
studied for safe introduction in the market. Especially the support system of LNG fuel
tank in vehicle, which has connected with inside and outside of tanks, should put
attention to reduce the structural stress due to cryogenic temperature and to restrict
the heat flux from ambient. There are two supporting systems in the tank, that one is
connected between inside and outside tanks by welding, and the other is the inserted
support system which is a cylindrical SUS bar inserted in a hole of the supporting
plate. In this study the temperature distribution and thermal stress of the inserted
support system were evaluated by using the utility program as ANSYS. The results
showed that the rate of heat transfer to inner tank through this support system was
quite small due to limited contact of support bar with plate. but the thermal stress of
support plate was obtained beyond the limited tensile value of SUS304. The cautious
design for the support plate part, therefore. should be given to make the safe support
system of LNG vehicle fuel tank.

Key words : Support system(XAAl2®), Heat transfer(848). LNG bus(std A7t W2,
Fuel tank(@283), Thermal stress(Z5%), Thermal strain(€¥#)
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(a) Typical model of LNG fuel tank

(b) Support structure (¢} Support bar and plate

Fig. 1 Typical support system of LNG fuel tank
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(b} Support plate of outer tank

{a) Inner tank

Fig. 2 Grid for thermal and structural analysis

s AU Y e ARy A6s, 2008 9/ 843



40

Fig. 4= W% 93 25 -162C, 9% g3 2
TE AL 25CE At sjag ny- g3e] &
THlE vebdoh gAY §lAe iE =l
LNG 2d%0] 20%, 50%. 90%°o.2 Wag

Fig. 3 Grid model and temperature distribution of
support bar.
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(a) 20% LNG filled
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Fig. 4 Temperature contour of tank and

support bar.
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Table 1 Properties of materials in the support system.
SUS
14.9~1.9 W/m K

Items

Thermal conductivities

Coefficients of thermal 35x107~ 307x107

expansion
Elastic moduli 210,000 MPa
Poisson’s ratios 0.3
Density (kg/mm®) 7850¢™
Total Deformation

SR

AN

Type: Total Deformation / / \\\ \‘ ) L{
Unit m N

Time:

2008-01-08 2% $:38

0.0024628 Max
06021891
06019155
00016418
0.0013682
0.8010946
(190082092

i 0.00034728
0.00027264
0 Min

Fig. 6 Y-direction strain from thermal strain

Fig. 7 Total deformation of support plate
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Fig. 8 Von Mises stress of support plate
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