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Heat transfer analysis in a trapezoidal corrugated channel with circular obstacles at different locations
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	Abstract
[bookmark: _Hlk177994615]Corrugated surfaces significantly improve heat transfer compared to straight channels [1, 2]. For this reason, these surfaces are widely used in many engineering applications, especially in heat exchangers [1-3]. It is reported that obstacles or turbulators placed inside corrugated channels increase heat transfer [4, 5]. The geometry of these obstacles and their location inside the channel significantly affect the flow and heat transfer. This study numerically analyzes the effect of circular obstacles placed at different positions in an asymmetric trapezoidal corrugated channel on the flow and heat transfer. Numerical solutions are carried out with the ANSYS Fluent program. The working fluid is air. There are adiabatic straight sections at the inlet and outlet of the channel. Trapezoidal corrugated surfaces are maintained at a constant temperature (Tw=340K). The study was applied for three different locations of circular obstacles (t: 7 mm, 9 mm and 11 mm) and four different Reynolds numbers (Re: 3000, 4000, 5000 and 6000). For these parameters, channel outlet temperature (Tout), heat transfer coefficient (h), Nusselt number (Nu) and heat transfer enhancement ratio (ER) in the channel were obtained and the results were presented in graphs. To observe the effects of channel geometry, circular obstacles and Reynolds number on flow and heat transfer, flow and temperature contours were obtained at different parameters. As a result of the numerical study, it was observed that heat transfer increased with the increase in channel inlet velocity. It was seen that the location of circular obstacles affected the flow and heat transfer. This study showed that if appropriate parameters were selected, obstacles placed in corrugated channels could significantly increase heat transfer.
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