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	ABSTRACT

Wavy channels are widely used in many heat transfer devices, especially heat exchangers [1]. Experimental and numerical studies have reported that higher heat transfer rates are achieved in wavy channels compared to straight channels due to the higher heat transfer surface area [2-3]. It is known that fins added into the channel increase thermal enhancement [4-5]. However, wavy channels and fins slightly increase the pressure drop [6]. In this study, a large circular region in a straight duct is considered in order to reduce the pressure drop. Fins are used to improve flow mixing. This study numerically investigates flow and heat transfer characteristics in a straight duct containing a circular region with a pair of fins. Analyzes are carried out with ANSYS Fluent solver. The pressure-velocity connection is handled with the SIMPLE algorithm. There are adiabatic straight sections at the inlet and outlet of the duct. The duct structure contains a circular region near the inlet of the duct, and a pair of fins are installed within the circular region. The walls of the duct before and after the circular region are flat. The circular region and subsequent channel surfaces are kept at a constant temperature of Ts=350K. Nusselt number (Nu), thermal enhancement factor (TEF), pressure drop, friction factor (f), and performance factor (PF) are calculated for different Reynolds numbers. The results of the study are given as a function of dimensionless numbers. The numerical study is compared with previous study results [7]. To observe the effects of the circular region and the pair of fins on the flow and temperature fields, velocity and temperature contours are obtained, and the results are discussed. In addition, the study results are compared to the duct without fins and the straight duct. Numerical results show that the fins in the circular region increased the Nusselt number. However, the presence of fins causes a slight increase in pressure drop.
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