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Abstract

In this research, the effect of heating the air in the variable-
section pipes on the velocity field and temperature distribution was
studied analytically and experimentally, the flow was analytically
studied by using CFD and the ANSYS FLUENT2021R1 program
was used to conduct numerical modeling and simulation of the air
flow within the variable-section pipe, and the analytical results
were verified by comparing the analytical results with the
experimental results for temperature and speed in the cases of air
heating and non-heating by building an experimental model and

*Professor in Department of Mechanical Power Engineering, Faculty of
Mechanical & Electrical Engineering, Tishreen University, Lattakia, Syria.

** Assistant Professor in Department of Mechanical Power Engineering, Faculty
of Mechanical & Electrical Engineering, Tishreen University, Lattakia, Syria.
***Assistant Professor in Department of Marine Engineering, Faculty of
Mechanical & Electrical Engineering, Tishreen University, Lattakia, Syria.

**** Doctorate student in Department of Mechanical Power Engineering, Faculty
of Mechanical & Electrical Engineering, Tishreen University, Lattakia, Syria.

13



A3 Jia g de ) Lo adalal) B pitie cunli¥) B o) ggd) i 8 ety gase Julas
Laddle b A e pw dis 5 ) al)

conducting various experiments for obtaining the highest speed at
the exit section.

The results showed the effect of heating on the velocity at the
exit section of the pipe, as the velocity increases 15% by raising the
air temperature by 45°C, It was also shown by comparing the
analytical values of the temperature at different points in the
temperature field in the numerical simulation model of the
converging tube and the experimental values of the temperature
readings for the thermocouples through the PLC platform, that the
analytical values and the experimental values were identical, as it
was the highest percentage of error to 2.78%, and by comparing the
experimental and numerical results of the air velocity at the tube
exit in the cases of heating and non-heating, the relative error for
the two cases was approximately 12.5% at the heating and 12.13%
without heating, Therefore, the numerical simulation model of the
real facility is correct.

Key Words: Pipe of Variable Cross-Section, CFD, Temperature Field,
Air Velocity, Heating.
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