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Abstract : The purpose of this study is to conduct a structural analysis and evaluate the strength of the
newly developed lightweight watertight air conditioning duct when it is subjected to seven bar of internal or
external pressure. The duct is made of STS316L material with a thickness of three mm for offshore drilling
ships and has corrugated parts at regular intervals in the longitudinal direction to ensure bending flexibility.
Since the stress generated in which the air conditioning duct is subjected to internal or external pressure is
considerably influenced by design factors such as the pitch and depth of the corrugations, this paper focused
on investigating the pattern of stress distribution in the corrugated portion and how stress levels changed
according to variations in design factors. Finally, the internal volume may decrease due to crumpling,
hindering the ability to maintain buoyancy if the drilling ship sinks and the duct is subjected to external
pressure. Thus, the buckling analysis was also performed to examine its safety. As a result, the maximum
stress was 69-70 MPa, which had sufficient strength against yield, and the safety factor for the first
buckling mode was approximately 1.35.

Key Words : Offshore Drilling Ship, Watertight Air Conditioning Duct, Corrugated Pipe, Stress Analysis,
Buckling Analysis
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Fig. 1 Geometry of the corrugated duct

53

SeAlARTolY|X| H28A K2¥, 2024 4%



e AlFd

ol
Olo
N
i

Table 1 Dimensions of analysis model

Parameter Value Unit
Inner diameter : d 350 mm
Length : L 1000 mm
Thickness 3 mm
Pitch : p 250(200~300) mm
Depth 5(3~10) mm

Table 2 Mechanical properties of STS316L
Parameter Value Unit
Density 8000 | kg/m®
Isotropic 7y, 'S Modulus | 193 | GP
Elasticity oung’s Modulus a
Poisson’s Ratio 0.3
Bilinear | yield Strength 206 | MPa
Isotropic
Hardening | Tangent Modulus | 787 MPa
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Fig. 2 Finite element model of the duct
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A: Static Structural
Equivalent Stress
Type: Equivalent (von-Mises) Stress - Top/Bottom
Unit: MPa
Time: 1

68.977 Max
64.723
60469

56.214
-~ 5196
[ 47708

43452
39.197
34943
30689
26435
22181
17926
13672
9.4179 Min

(a) internal pressure with fixed ends condition

A: Static Structural
Equivalent Stress
Type: Equivalent (von-Mises) Stress - Top/Bottom
Unit: MPa
Time: 1

42.039 Max
41793
41548

41303

— 41058

g s
40567
40322
40076
39.831
39586
39341
39.095
3885
38.605 Min

(b) external pressure with free ends condition
Fig. 3 Equivalent stress distribution of the duct
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Fig. 4 Stress variations along the longitudinal direction
(fixed ends condition)
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Fig. 5 Stress variations along the longitudinal direction
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(a) 1st mode

B: Eigenvalue Buckling
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(b) 3rd mode
Fig. 10 Buckling modes of the duct with fixed ends

condition
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(b) 3rd mode
Fig. 11 Buckling modes of the duct with free ends

condition
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