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Simulation and investigation of the effect of expansion and
successive contractions on fluid flow behavior in a tube using the
CFD method

Mohammad Ansari
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Abstract.

The purpose of this project is to investigate the flow behavior of fluid
through exposure to continuous expansions and contractions in a water-
containing tube. It is used in plumbing and water-transfer systems to
calculate the pressure drop due to expansion in the pipes as well as
cooling systems. The present issue is the thermal analysis and fluid
dynamics of the flow of water in a tube with three steps of expansion
and continuous shrinkage with the aim of studying temperature and
velocity. Equations governing the ~problem include continuity,
momentum, and energy, solved for a smooth flow of steady-state under
conditions of incompressibility .and constant fluid properties. For
velocity values, the channel velocity increases with increasing channel
height. The reason for this increase-is due to the narrowing of the area
between the stairs and the performance similar to that of the nozzle. It
can be seen that as the'stairs rise, the heat transfer values are reduced
initially, and then they reach their maximum value, which can occur at
a ratio of 0.3. Increasing the length of the staircase causes the flow to
develop exponentially, but the shorter lengths of the stairs lead to
variations in the vortex pattern, resulting in higher fluid-channel
interactions and higher heat transfer rates.

Keywords: expansion and contraction, channel height, flow behavior,
fluent software.
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