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A Study on the Skirt Size Selection of a Composite Pressure
Vessel using Optimum Analysis Technique

Kk
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ABSTRACT

The purpose of this study is to find the optimum skirt size for a composite pressure vessel using
optimum analysis technique. The size optimization for skirt shape of a composite pressure vessel was
conducted using sub-problem approximation method and batch processing codes programmed by
APDL(ANSYS Parametric Design Language). The thickness and length of skirt part were selected as
design variables for the optimum analysis. The objective function and constraints were chosen as
weight and displacement of skirt part, respectively. The numerical results showed that the weight of
skirt of a composite pressure vessel would be saved by maximum 4.38% through the size optimization

analysis for the skirt shape.
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Fig. 1 Configurations of a composite pressure vessel

Table 1. The mechanical properties of materials
applied to the composite pressure vessel

Properties T800/Epoxy | AISI4130| FM73
Eq 174
Elastic
E> 9 210 4.2
Modulus(GPa)
E; 9
G2 5
Shear
Gis 5 - -
Modulus(GPa)
G 25
V12 0.3
Poisson’s ratio| vi3 0.3 0.3 0.45
Vo3 0.4
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Fig. 2 Finite elements models of a composite
pressure vessel
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Fig. 3 The batch codes of optimum design
analysis using APDL

32 2F|E X5 HZA3} oA - wi9] H48)(Phase 1)
EqA hH8r 2AE AT HAHS e
A HAWMTE Fig 33 2ol 2AE F7/(H)
o} 2AE A F BOE V|EoE FUME dEN
Aol(Ly), =AE Zol(l)E sttt 5
dH87e =7 2AE FAH)7F
3mm, ¥FF ZAol(Ly)°] 35mm I =AE
Aol(Ly)E 265mm=E AAFHAH, HAWMS
HoE 2AE FAE +1mm, 453 Zol(L)H
2AE Aol(Ly)E +10mmE AA AT B3A)
HEE&7] gl ofa TSt Wele] HAs)
AE A stete] Udehdd 4 (1) Zo] &3

]
e

A ZAPHE AHEEATH Fig. 5= 2~AE d%
W] g we] HAHs) sy Aa aYg=zE
VERATEH



J,-'lll\

Fig. 4 Design parameters of skirt part
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Fig. 5 Results of optimum design analysis(Phase 1)
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Fig. 6 Results of optimum design analysis(Phase 2)
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