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Thermal Performance Evaluation of Alternating Axis Elliptical
Corrugated Receiver Tube in Solar Collector

M. E. Khazaeli
Z. Mehrdoost

Department of Mechanical Engineering, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran
Department of Mechanical Engineering, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran

Abstract

In this research, the effect of corrugated tube geometry with an alternating-axis elliptical cross-section to improve thermal
performance of the solar collector absorber tube is investigated. The geometry of this tube, which is inspired by the vascular heat
exchangers of opah fish, has an elliptical cross-section that changes continuously in the flow direction. The effect of wave pitch and
aspect ratio of the corrugated tube is investigated for two cases including constant cross-section area and constant hydraulic
diameter. Ten different geometries with aspect ratios of 1.2, 1.6 and 2 and wave pitches of 1.5, 2.25 and 3 are considered. Results
show that the alternating-axis elliptical corrugated tubes have better thermal performance than circular tube. Convection heat transfer
increases by decreasing wave pitch and increasing aspect ratio. The average Nusselt number increases by 123% for the aspect ratio
of 2 and wave pitch of 1.5 compared to the circular tube in constant cross-section case. The highest performance coefficient is for the
constant cross-section corrugated tube with aspect ratio of 1.6 and wave pitch of 1.5 with 36% better performance than the circular
tube.

Keywords: Corrugated tube, Solar collector, Heat transfer, Nusselt number, Heat exchanger, Numerical simulation.
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