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	ABSTRACT

The combined use of wavy surfaces and vortex generators is a common practice to increase heat transfer improvement [1, 2]. These applications are widely used in many thermal devices, especially  in heating and cooling processes [3]. Numerical and experimental works have declared that higher thermal enhancement are obtained in these applications compared to flat channels due to the higher heat transfer area and flow mixing [4-5].  However, wavy channels and vorteks generations slightly increase the pumping power [6]. The present study numerically investigates the flow and thermal enhancement in a circular wavy channel with different positions of circular cylinders. Solutions are conducted using ANSYS Fluent program with standard k-ε turbulence model. The pressure-velocity relation is handled with the SIMPLE algorithm. In the study, three different channel flows are examined: Channel 0 (without cylinder), Channel 1 (with one circular cylinder), and Channel 2 (with two circular cylinder). There are adiabatic flat parts at the inlet and outlet of the channel. The circular wavy surfaces of the channel are kept at a constant temperature of Ts=340K. The working fluid is air. Nusselt number (Nu), pressure drop (𝛥P), friction factor (f), and thermal enhancement factor (TEF) are found for different Reynolds numbers (2000 ≤ Re ≤ 8000). The numerical work is compared with previous study results. To observe the effects of the circular wavy channel and the circular cylinders on the flow and temperature fields, the velocity and temperature contours are obtained, and the results are discussed. In addition, the study results are compared to the flat channel. Numerical results show that the circular wavy channel increased the Nusselt number. However, the presence of circular cylinders causes a slight increase in friction factor. The highest heat transfer was found as Nu = 11.62 in Channel 1 at Re = 8000. The highest-pressure drop was obtained to be ΔP= 20.05 Pa in Channel 1 at Re=8000.
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