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Insulation of oil pipelines and obtaining the optimum thickness for
insulation layer in the hot and cold environments

A. Pourparvaneh, H. Zareh Ali Abadi, E. bahramian, F. Ghanbarpour

ABSTRACT

One of the most important parameters in selection the type of insulation that must be used in
manufacturing the pipelines for petroleum products is the operating- temperature range. For each
insulation depending on what materials were used in its composition, is defined a specific operating
temperature range. This means that the insulation has best performance in this range. Therefore, before
insulation, we must characterize the situation and specify the temperature of ambient and system, then
according to these, select the suitable type of insulation. By insulating, we can save the energy and use it
in the pre-heating and transferring the materials to distant areas. In this study, by employing the non-
isothermal flow equation in tubes and solving the momentum and energy equations simultaneously, tried
to determine how crude-oil is transferred along the tube. Then the amount of heat loss for various values
of insulation layer thickness is calculated and Results were analyzed. Finally by using the COMSOL
Multiphysics Software, determined the optimum thickness of insulating layer to achieve the lowest Heat
exchange between the fluid inside the pipe and environment in both hot and cold situations.

KEYWORDS

pipeline, insulation, temperature range, optimum thickness, COMSOL Multiphysics.
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