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1- Computational fluid dynamics (CFD)
2- Hot spot
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Density=1094.65183-0.17835xT-5.59834E-004xT? M)
Heatcapacity=691.69712+2.68939xT-1.02588E- 003xT? )
Thermal conductivity= 0.11480+5.46091E-005xT-1.56910E-007xT? )
Viscosity= 0.020971- 9.52335E-005x T+ f)

1.48488E -007xT%-7.83691E-011xT?
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1- Pressure outlet
2- Mass flow inlet
3- Constant heat flux
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Abstract

In this study, a three-dimensional steady state simulation of the coil containing hot oil in the radiation
section of the vertical cylindrical furnace of an industrial unit was investigated use to Fluent 2019 R1.
This coil has nine U-shaped bends with an angle of 180 degrees. Using computational fluid dynamics,
flow velocity and pressure, fluid outlet temperature, and coil wall temperature in different parts of the
system were calculated. To validate the model, comparison of the simulation results of the coil wall
temperature at the end of the fluid path and the fluid temperature at the outlet with industrial values has
been performed. Comparison of the computed wall temperature and fluid temperature at the coil outlet
with the industrial values showed deviations of about 6% and 0.44%, respectively. The presence of bends
in the coil caused some fluctuations in the parameters along the coil. Centrifugal force due to the curved
geometry of the coil changed the pressure distribution, and this pressure change caused the fluid velocity
and temperature, and wall temperature to fluctuate, so that in the bend, the pressure fluctuated about 4952
Pa, fluid velocity changed up to 2.83 m/s, the fluid temperature varied to about 2 K, and the wall
temperature difference was about 10 K.

Key words: Simulation, Hot oil furnace coil, Computational fluid dynamics, 180-degree bend.
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