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Contour of Velocity Magnitude (m's)
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Abstract (English)

This study aims to investigate forced convection heat transfer inside a Venturi tube using a numerical approach,
in order to understand the influence of variable cross-sectional geometry on the hydrodynamic and thermal
behavior of the flow. A mathematical model based on the continuity equation, the Navier—Stokes equations,
and the energy equation was employed to describe the fluid flow and heat transfer phenomena.

Numerical simulations were performed using Fluent. The distributions of velocity, pressure, and temperature
inside the Venturi tube were analyzed, with particular attention to the effects of Reynolds number and
geometric parameters, especially the throat region, on heat transfer performance.

The results showed that increasing the Reynolds number enhances heat transfer due to increased turbulence
intensity. Furthermore, the throat region plays a significant role in improving heat transfer as a result of fluid
acceleration and pressure drop. It was also found that optimizing the geometric design of the Venturi tube can
significantly improve the efficiency of thermal systems.

This study highlights the importance of Computational Fluid Dynamics as a powerful tool for analyzing
complex physical phenomena and provides perspectives for improving industrial thermal system design.
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