Benchmark

Coil Tube and Shell Heat Exchanger

Engineering Challenge

This validation is inspired by the experimental work of J.S. Jayakumar et al [1]. The geometry consists of a
small tube that is coiled in a circular arrangement inside an insulated stainless steel shell. Two separate fluid
paths are present: one in the tube and one outside the tube (in the shell). Hot water is injected at the inlet of the
tube, while cool water flows into the shell.

The objective is to predict the temperature at each outlet. The key challenges for simulating this case are
summarized by:

. Simulating multiple flow paths

. Solving for conjugate heat transfer through the material thickness of the tube
. Modeling turbulent flow

. Proper modeling of fluid and solid material properties

. Applying an effective meshing strategy

. Temperature dependent properties

Azore Solution
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Several Azore capabilities are key to producing an

accurate and efficient solution: ol

Overall Heat Transfer Coefficient (W/m2 K)

. Polyhedral solver

. Piecewise temperature-dependent fluid properties T
. Turbulence modeling with wall function w|
. Thin wall modeling with effective thermal thickness
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