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Numerical analysis of turbulent flow and heat transfer
from pulsating impinging jet to concave surface

J. MohamadPour', M. Rajabi Zargarabadi’’, H. Ahmadi’

1,3- MSc., Mech. Eng. Semnan Univ., Semnan, Iran
2- Assis. Prof., Mech. Eng., Semnan Univ., Semnan, Iran
*P.0O.B.35131-19111, Semnan, Iran. rajabi@semnan.ac.ir

Abstract- This paper discusses about the effects of square wave pulsation on the turbulent flow and heat transfer from
slot jet impinging to a concave surface. The RNG k-¢ turbulence model is applied for modeling the turbulent flow and
heat transfer filed in the present 2-D slot jet flow. The effects of jet Reynolds number, nozzle to surface distance and
pulsation frequency on time-averaged Nusselt number distribution are studied carefully. Results show that applying the
pulsating jet in the range of 10 Hz to 50 Hz can increase heat transfer from the concave surface in comparison with the
steady jet. Increasing jet Reynolds number ranged from 4740 to 9590 significantly increases the time-averaged local
Nusselt number. Also, in steady jet, decreasing the nozzle to surface distance, consequences increasing the Nusselt
number near the impingement zone. While in pulsating jet, it causes both increasing/ decreasing the Nusselt number all
over the concave surface.

Keywords: Turbulent Flow, Impingement Heat Transfer, Pulsating Jet, Nusselt Number.
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