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ISO 11439:2000(E), Gas cylinders-High pressure V]
cylinders for the on-board storage on natural gas as
a fuel for automotive vehicles.
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MULTI-STAGE OPTIMUM DESIGN
FOR COMPOSITE PRESSURE VESSELS
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ABSTRACT

In this paper, multi-stage optimum design of composite pressure. vessels is presented. The design
variables for composite vessels include the head shape, the winding angle, the layer thickness, the number
of layers, and the stacking sequence. A parameter called modified shape factor is introduced as an objective
function. This parameter takes into account the effects of the internal pressure and volume, the vessel
weight, and the composite material properties. The proposed algorithm uses genetic algorithm and finite
element analysis to optimize the design parameters. Asa few examples, this procedure is implemented on
geodesic and ellipsoidal heads. The results show that for the given vessel conditions, the geodesic head
shape with helical winding angle of nine degrees has the better performance.

KEYWORDS
Filament Wound Vessel - Optimization - Genetic Algorithm - Multi-stage Strategy — Stacking Sequence
- Shape factor - Geodesic.



