ok

=8| FFsts] R A31A A5Z, pp 357-363, 2017'd 10¥ / ISSN(print) 1225-0767 / ISSN(online) 2287-6715

[ Original Research Article ] Journal of Ocean Engineering and Technology 31(5), 357-363 October, 2017
https://doi.org/10.26748/KSOE.2017.10.31.5.357

Sloshing Impact Response Analysis for Insulation System of LNG CCS
Considering Elastic Support Effects of Hull Structures

In Sik Nho, Min-Seok Ki~, Sung-Chan Kim™, Jang Hyun Lee™ and Yonghwan Kim™
"Department of Naval Architecture & Ocean Engineering, Chungnam National University, Daejeon, Korea
“Korea Research Institute of Ships & Ocean Engineering, Daejeon, Korea
" Department of Naval Architecture & Ocean Engineering, Inha Technical College, Incheon, Korea
""Department of Naval Architecture & Ocean Engineering, Inha University, Incheon, Korea
"""Department of Naval Architecture & Ocean Engineering, Seoul National University, Seoul, Korea

AA Tz BAAA 7S 123 LING 28 Tz
Z2A) A9 A B3 AT

QLA - ZJHAT L AT - o] BET - 18
Fdueh Aot
A E A=A A

KEY WORDS: Sloshing impact pressure €27 S4U4E; LNG CCS H3bd A7k AdA| 28, Insulation system W& T2, Transient
dynamic response analysis 55 24-3 534, Triangular response function 2H2+8-8- 53+, Elastic support effects of hull structure 41
ATz SAAA &3

ABSTRACT: The sloshing pressure acting on a membrane-type LNG CCS is a typical irregular impact load, and the structural response
of a tank system induced by sloshing also shows very complex behavior, including fluid structure interaction. Therefore, it is not easy
to accurately estimate the sloshing impact pressures and resulting structural response. Moreover, a huge time consuming process to deal
with the enormous pressure data obtained during a model tank test and the following structural analysis would be inevitable. To reduce
the computation time for structural analysis, in this study, a rational structural modeling strategy was considered, and a simplified
scheme to analyze the dynamic structural responses of an LNG CCS was introduced, which was based on the concept of the linear
combination of the triangular response functions obtained by a transient response analysis of structures under unit triangular impact
pressure. A structural analysis of a real Mark III membrane type insulation system under the sloshing impact pressure time histories
obtained by model tests was performed using the various proposed structural models and simplified analysis scheme. The results were
investigated in detail, including the elastic support effects of the hull structure.
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(GTT, 2017)
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Table 1 Material properties of insulation system

E[MPa] plkg/m’] v
Mastic 2,880 1,500 0.3
Plywood 8,900 710 0.17
R-PUF 84 120 0.18
Triplex 13,133 2,500 0.3
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(a) Model for insulation panel alone without hull structures
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Table 2 Maximum static stress components of unit pressure in each FE model

[unit : Pa]
omots ey @ ® © ) © 0) ® o ()
. @ s 1729 -1.664 -1.722 -L664 1673 -1672  -1727  -1722
@ ' 2365 -2.336 2344 2315 2327 2296 -1.838  -1.838
; @ 1601 32.12 32.63 3243 32633 32371 324 37896 37917
! @ ' 31072 31498  31.069 31333 31.32 31109  38.036  38.036
. @ gy | 084 s -0.834 -0.831 0.83 -0.827 0.89 -0.887
: @ ' -0.983 -0.98 -0.981 0977  -0.962 -0.96 0.1 0.1
B @ ooy 099 Lo -0.999 <0.101  -1.009  -1.009  -1.121 -L111
" @ ' -1323 -1319 -1.327 -1317  -1.286 -1.287 143 -143
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_ @ oo 0003 0.007 0.003 0.006 0.004 0.004 0.006 0.006
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Table 4 Maximum displacements according to duration time of

impulse
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