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Abstract

A numerical program based on computational fluid dynamics has been developed to simulate characteristics of an
EHD induction micropump. The ambiguity of boundary conditions was removed by adopting an equation formulated
for electric potential as the dependent variable. The calculations show that the dependency of frequency agrees well
with the experiments and the previous analysis. The instability, caused by backflows, is getting stronger as the channel
depth increases, which is consistent with experiments. The present study reveals that it is due to the limit in the
penetration depth which the electric field can affect. Despite the disadvantage of large channel depth, there is a certain
optimal depth for the maximum flow rate.
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Fig. 1 EHD micropump in Fuhr et al.’s experiments.
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Fig. 3 Velocity profiles for various channel depths.
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Fig. 5 The distributions of electric potential fields in
the depth direction.

A7t AFAH 0T oA JH ol
A vrAA @ o] Zol7t 50 um oot
A=y, Ade] ZHol7t Frtslitet: A71Ape] g
o] FastA ¥+ Zo] g2 50 um HEE Agh
H A7) wiEol Zo] Frhe] wE EFg Aol oy

HE ZAog noyg. £x B FHzE s
FE AGSHY B¥XE Fig. 6 ol BH ¢S &

Kol

=
H7sl7] 98 Fig. 7 oﬂA %éﬂ v%@ Lk
uEg f59 A9SE 9A folAe uEy
Zol o7t FA&EFE Z F5S ZEvE A4S
& g Qlrh shAIRE, Ad o oyt Aow fEH
Aol Foj57] wiiol F%e 4= e 80um
AroA HA s 7HS & &tk

2
=
% [H

0.75

Channel depth
[zm]
—e— 20
—— 60
025 F —0—100
—2— 140
+ 180

0.00 : : *
-15 -12 -9 -6 -3 0

Ty [Pa]

0.50

y/d
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Fig. 7 The variations of velocity and flow rate
depending on the channel depth.
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