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Abstract

Nowadays, the ultrasonic wave was found to have a high potential for the heat transfer
enhancement of the thermal system. However, the direct simulation of the unsteady wave
propagation will cost the high computing resource and time. This research presents a simulation
technique of 24 kHz ultrasonic wave distribution as a jet flow past a heated wire to decrease the
computing time using a Computational Fluid Dynamic package FLUENT. A wire has a diameter of 0.25

mm, locating from the transducer at the distance of 0.017 m. It has the heat flux of 70.3, 103.5, 144,

Srimakiarimitre it e 2017

St



St

Srimakiarimitre it e 2017

CST -04

a A 1A - ' Y o
ﬂ’]iUi%‘q&leﬂWiLﬂi@’U’]EJ'M'JﬂiillLﬂiaﬂﬂatmﬂﬂi%mﬁ‘lﬂﬂ AN 31

4 - 7 psngiax 2560 Jandauasuien

192.4 and 249.6 kW/m?. Besides, the wave power varies as 17.6, 27.9, 60 and 120 W. Using the

Standard k- & turbulence model, the numerical and experimental results agree well with each other’s
with the R? of 0.996. The ultrasonic wave cause the decrease of wire temperature. It consequently
increases the heat transfer rate from the wire to the surrounding fluid. This rate gains more when the
wave power is higher. Therefore, the modelling of ultrasonic wave propagation as the jet flow will
decrease the computing resource and time enormously. Moreover, it provides an accurate prediction

and is applicable for many engineering applications.

Keywords: ultrasonic waves; heat transfer enhancement; jet flow; heated wire
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