Dynamic Simulation of a Solidifying Steam-Traced Pipe
[bookmark: _GoBack]
A time-dependent model to simulate a solidifying steam-traced, insulated pipe containing naphthalene is presented. Tracing is used in chemical process plants to avoid phase changes in pipelines or to maintain low viscosity. Naphthalene is an industrially important feedstock in the manufacture of phthalic anhydride. Since its freezing point is well above ambient temperature, tracing is often needed . Cylindrical shell balances on the fluid and the insulation lead to two governing partial differential equations. Due to process failures such as loss of flow and heat generation, naphthalene inside the pipe started to solidify. The problem was reduced to one-dimensional heat conduction in cylinders and was solved analytically by means of the generalized orthogonal expansion technique. Numerical solutions of the temperature profiles were obtained using an adaptive quadrature scheme based on Gauss-Kronrod algorithms. The time required for the solidification of naphthalene was found to depend on pipe size, insulating material, thickness of insulations, initial temperature of naphthalene when there was adequate flow, and the ambient temperature.

