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Experimental and Numerical Investigation of
Chaotic Flow Induced by Joule-heating
Duong Thanh Tung (Tokyo Institute of Technology)

Experimental and Numerical Investigation of Chaotic
Flow Induced by Joule-heating in a cubic cavity is
executed. The glycerol-water solution is used as
working fluid. The internal heat source is generated
when connecting the AC voltage to electrode plates
placed on the side wall of cubic cavity. The flow
behavior induced by Joule-heating is complicated. For
flow measurement, Ultrasonic Velocity Profiler (UVP)
method is appropriated to observe the Joule-heating
flow characteristics. The most advantage of this
technique is non-intrusive, applicable in opaque fluids
and measuring the spatio-temporal of velocity profile.
However, UVP has some difficulties such as the sound
speed is dependent on function of temperature.
Therefore, the accuracy of UVP method is confirmed
with PIV (Particle Image Velocimetry) method.
Accordingly, the comparison of vertical velocity profile
between UVP and PIV method presents
GSMAC-FEM (Generalized Simplified
Marker and Cell-Finite Element Method) can execute

good

agreement.

full coupling analyses of flow field, thermal field, and
is applied to simulate the
In addition,
profiles are analyzed by Fast Fourier Transform (FFT)

electromagnetic field
Joule-heating flow behavior. velocity
method about the frequencies of fluctuations. As a
result, homogeneous turbulence is revealed by both
experiment and simulation.
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