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Abstract: This study investigates the flow around a cylinder attached to an elastic
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beam inside a channel subjected to a constant heat flux. The flow is laminar and
analyzed using unsteady fluid-structure interaction, employing the arbitrary
Lagrangian—Eulerian (ALE) method for numerical simulation. The effects of the
elastic beam length and the type of cylender are examined. Velocity and static
temperature distributions are analyzed, along with the Nusselt number and friction
factor. The results indicate that the flexible vortex generator significantly enhances

Rasht heat transfer, with the local Nusselt number increasing by up to 14 times. Additionally,
the overall thermal performance of the channel can improve by up to 6.7 times across
different Reynolds numbers. These findings highlight the effectiveness of flexible
vortex generators in improving heat transfer in channel flows and provide valuable

insights for thermal engineering applications.
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