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Abstract

The study investigates the heat transfer enhancement by a reciprocated oscillating cylinder in a
channel flow. The characteristics of flow and thermal fields are analyzed both numerically and
experimentally. In the numerical analysis, a Galerkin finite element formulation with arbitrary
Langrangian-Eulerian method is adopted to solve the flow and thermal fields. The heat transfer rate is
estimated by measuring the temperature of the heat plate, and the flow structure is observed by flow
visualization technique. The results show that the oscillating cylinder induces the flow vibration. This
phenomenon would disturb the flow and thermal fields in the channel flow, and the heat transfer ratein
the channel would be enhanced. Furthermore, as the oscillating frequency of the cylinder approach the
natural vortex shedding frequency, because of the phenomenon of resonance in the channel flow, and
the heat transfer rate is enhanced more remarkably.

Keywords: Oscillating cylinder, Flow visualization, Electronic cooling
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