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CNG: Compressed natural gas tanks -- Static Analysis -- Dynamic Analysis -- FEM: Finite elment method -- Stress mises -- Dissipated energy
-- Velocity diagram -- Du: Relative displacement between radius -- Carbon Fiber
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One of the most important factors in designing tanks and fossil fuels, including CNG tanks, is safety factor against static and

dynamic loads that is always important for engineers involved in this field. Since the safety factor increases with weight and decreases with

volumetric efficiency ratios, to achieve the optimal model requires a broad theoretical and practical research. Therefore, this study attempts to

introduce new structure with the changes in geometry and the material type, that show better dynamic resistance compared with similar

structures with same weight and volumetric efficiency ratio. On the other hand due to lack of experimental work, it was necessary to conduct

research and compare their results with existing standards and procedures in Theoretical Solid Mechanics and theories of elasticity and

plasticity and finite element method by Simulation models with powerful tools such as ABAQUS software to show the advantages and superior
features over other similar tanks have.

To reach this objective, static and dynamic analyses of this vessels to withstand internal pressure and the impulsive load carried out and
the maximum stress in the wall using three types of steel materials, aluminum and Carbon fiber in four different geometries and two different
thicknesses in the finite element analyses package ABAQUS were investigated and a relatively wide results were obtained. Although the
results of static analysis showed reduction in safety factor compared to the initial section, the main purpose of this study is investigating
behavior of these vessels subjected to impulsive loads. To choose optimal models, four parameters were taken into account and the optimized
models according to that criteria and economical feasibility and environmental considerations have been proposed.
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