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Numerical Simulation of Turbulent Flow and Heat Transfer from Pulsating Impinging
Jet to Asymmetrical Concave Surface

E. Rezaei', and M. Rajabi-Zargarabadi®”
! MSc Student, Mech. Eng., Semnan Univ., Semnan, Iran.
2 Assis. Prof., Mech. Eng., Semnan Univ., Semnan, Iran.

Abstract

In this study, the numerical analysis of turbulent flow and heat transfer of oscillating impinging slot jet on an
asymmetric concave surface is investigated. In this way, the averaged Navier-Stokes equations for turbulent
incompressible flow in an unsteady state are solved by the k-& RNG turbulence model in a 2D
computational space. The effects of oscillation frequency, oscillation period, curved surface, jet distance to
surface, and jet Reynolds number on time-averaged Nusselt number distribution in the asymmetrical concave
surface are also studied. The results obtained show that applying the pulsating jet in the range of 40-160 Hz
can increase the heat transfer from the concave surface in comparison with the steady jet. Moreover,
increasing Re Number from 4000 to 8000, and oscillation period from 0.4 to 1, lead to increase in the time-
averaged Nusselt number, although with increase in the distance between jet and concave surface, the time-
averaged Nusselt number decreases.

Keywords: Turbulent Flow; Sinusoidal Waveform; Impinging Pulsed Jet; Nusselt Number; Concave Surface.
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