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Transient heat transfer analysis in composite metal cylindrical vessel using the
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Keywords Abstract

Differential quadrature, In this paper, transient heat transfer analysis in composite metal cylindrical vessel will be investigated using the
Composite metal vessel layerwise theory and differential quadrature method. For this purpose, five samples from the metallic cylindrical
Layerwise theory vessel and composite metal cylindrical vessel has been under transient heat transfer analysis. Thermal conditions of

Heat transfer analysis

Finite 6l ; governing the issue has been extracted from a practical and experimental conditions. The aim of this research is
inite elemen

study and investigate the behavior of heat transfer in the vessels mentioned. Therefore, the governing equations of
heat transfer is achieved in a multilayered cylindrical vessel. Due to the different behavior of multilayer cylindrical
in heat transfer, the analysis is to be done using the layerwise theory in order to obtain more accuracy. Then, the
governing equations of heat transfer are derived for this vessel and are solved by differential quadrature method. In
differential quadrature method, to solve the governing relations, these equations must be in the form of the matrix
equations. The MATLAB programming code to be used to solve this matrix equations. After extracting result,
temperature changes and heat transfer behavior in multilayer cylindrical vessel versus time have been discussed.
To validate the resulting solution of the layerwise theory and differential quadrature method, modeling and
numerical analysis of heat transfer in Abaqus finite element software done and the results of this software were
compared with the solution of differential quadrature. Finally, the results of this study have been compared with
exact solution of heat transfer equations in the several reference
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Table 2 Thermal properties of 4340 steel [30-33]
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Table 3 Thermal properties of T700 composite with fiber volume

fraction of 50% [32-35]
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