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Meshless analysis on heat transfer with viscous
dissipation in polymer flow in tube
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Abstract: This paper presents the results of meshless or mesh free analysis of a heat transfer problem of

polymer melt flowing in a tube at constant ambient temperature. Here, the rheological behavior of the melt

was described by a temperature dependent power-law model with viscous dissipation. Temperature profiles

were obtained for different tube lengths. Comparing with the no viscous dissipation model, it was shown

that the temperature-dependent viscous dissipation term had significant impact on the heat transfer, i.e.,

the temperature difference between the model with temperature-dependent power-law viscous dissipation

and the model without viscous dissipation was about 64 C. Moreover, the limiting temperature profiles of

both no viscosity dissipation model and temperature-dependent power-law model were influenced by the

wall boundary, but not by the inlet conditions of the polymer melt.
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Fig. 2 3-D bulk temperature profile of power-law

flow in tube without viscous dissipation
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Table 1  Errors in numerical results for various node number

Node number Relative error/ %

441 0.05915329845972
651 0.05157240080563
871 0.05081431104022
1071 0.05076971752461
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