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Abstract

CATIA software is used to build two-dimensional and three-dimensional model of LNG storage
tank. Hexahedral meshes are generated in HYPERMESH software and ANSYS software is imported
to analyze overall temperature field and thermal stress distribution of 30,000 m3 LNG storage
tank. According to analysis result file, the distribution regularities of temperature and thermal
stress of 30,000 m3 LNG storage tank are concluded; key control points of cold insulation con-
struction of LNG storage tank are highlighted; management of quality of cold insulation construc-
tion of LNG storage tank is tightened up and LNG construction level is upgraded.
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Figure 1. Cutaway view of 30,000 m® LNG storage tank
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Figure 2. Temperature distribution of LNG storage tank in summer
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Table 1. Properties of the material

F 1L EEMREM

5 e FPERLE E (Pa) HKAEL U SHREFWI(mK) EHREIKRE  HRE cl(kgK) #HE kgm®
1 P4 0Cr18Ni9 2.08E11 0.2 11.8 1.67E-5 460 8000
2 LAY S 39.4E6 0.42 0.03 1.4E-5 1380 50
3 EEEREARILK 39.4E6 0.42 0.03 1.4E-5 1380 80
4 4G 2.1E11 0.274 43 8.0 E-6 440 7860
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Figure 3. Temperature distribution of LNG storage tank in winter
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Figure 4. Temperature distribution of LNG storage tank bottom
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Figure 5. Temperature responses with the different thickness of LNG storage
tank bottom in summer and winter
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Figure 6. Temperature distribution of LNG
storage tank wall
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Figure 7. Temperature responses with the different thickness of LNG storage
tank wall in summer and winter
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Figure 8. Temperature distribution of LNG storage tank roof
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Figure 9. Temperature responses with the different thickness of LNG storage
tank roof in summer and winter
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Figure 10. Temperature distribution of the concrete ring beam of LNG storage
tank
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Figure 11. Hexahedral mesh of LNG storage
tank in section view
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Figure 12. Hexahedral mesh of LNG storage
tank in global view
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Figure 13. Temperature distribution of LNG storage tank in section view
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Figure 14. Temperature distribution of LNG storage tank in global view
[ 14. LNG f#H#RKEE 75 E

ANSYS NODAL SOLUTION
R15.00 STEP=1

SUB =1

TIME=1

/EXPANDED

SEQV (AVG)

PowerGraphics

EFACET=1

AVRES=Mat

DMX =49.7633

SMX =43.6679

Zv. =1
*DIST=2594¢
*XF =548.916
*YF =15644.7

Z-BUFFER
0
4.85199
9.70398
14.556
19.408
24.26
29.1119
33.9639
38.8159
43.6679

(RN | |

Figure 15. Thermal stress distribution of LNG storage tank
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