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Abstract

Experimental study of electrohydrodynamic (EHD)
enhancement on average heat transfer coefficient of
fluid flow thrdugh a tube bank and the fluid flow
visualization are presented. The tube bank is 3x3 in-
line érrangement with pitch-to diameter ratio of 3. The
electrodes wires are set at four corner of a square
surrounded each tube. The heat generated in each
tube is performed by an electrical heater inside the
tube.
Reynolds number (Re) of 200-900 and EHD supplied
voltage of 1-16 kV. It could been found that the EHD

The experiments have been carried out for

has strong effect on heat transfer at low Re. Lower the
Re resuits in higher the heat enhancement ratio.

With a smoke generate, the fluid flow under the
electric field could be visualized. When the EHD

supplied voltage is over 12 kV, significant turbulence



compared with that without the EHD is observed. As
the supplied voltage is higher, better heat transfer

coefficient is obtained.
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Mensdganwal
A =  Area (m2)
d =  Diameter (m)
E = Electric filed strength (V/m)
Fe =  Electrohydrodynamic body force (N/ma)
h =  Heat transfer coefficient (W/mz.C)
i =  Applied electric field or heater current
(A)
K = Thermal conductivity (W/m.C)
=  Test section tube length
Nu = Nusselt Number
Pr = Prandtl Number
Q = Heat transfer rate (W)
Qgip =  EHD power consumption (W)
Re = Reynolds Number
S, = Pitch in the normal direction of flow (m)
» = Pitchin the paralle! direction of flow (m)
= Temperature (°C)
AT,,M s = Log mean temperature difference (OC)
Y =  Applied heater potential (V)

Greek Letters

g =  Dielectric premittivity (F/m)

p = Density (kgm’)

P, = Electric charge density (C/ms)

n = Enhancement factor

(OJIE Applied electric field potential (V)
Subscripts

0 = 0kV

EHD =  Electrohydrodynamics

f = Film

i = Inner

max = Maximum supplied voltage 16 kV

o = Outer

5 = Tube surface
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