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Theoretical model and experiments for TWEO pumping microflow

JIANG Hong-yuan', YANG Hu-kun', AO Hong-rui', RAMOS Antonio®

(1. School of Electromechanical Engineering , Harbin Institute of Technology, Harbin 150001, China;
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Abstract: To explore Traveling Wave Electroosmotic (TWEQO) pumping microflow, a TWEQO pum-
ping model is established in a closed microchannel, and simulation and experiments are presented.
Based on the TWEO driving mechanism, the mathematic models of an electric field and a flow field in
the closed microchannel are established respectively to solve the electric field and flow field problems.
From the flow field simulation results, the measuring velocity on 2/3 of the microchannel height in ex-
periments is proved to be reasonable. The experiment and simulation are undertaken to determine the
capacitance impedance coefficients. The results show that for KCI solution with conductivities of 1.5
mS/m,7.7 mS/m and 16. 9 S/m, its capacitance impedance coefficients are 0. 05, 0. 035 and 0. 025,
respectively,and conductivities of the solution are proportional to the capacitance impedance coeffi-
cients linearly. The results can offer a theoretical and experimental base for further research and appli-
cations of the TWEO.
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AT I LB 3R Bl RO A I 3 5 5 45 2R T LA
A TESE T A AR B fROE E R A R A R R
I BT HEE 2 B R A AR R HAORE X X
Rk L5 )00 %56 31 1) S 96 45 R AR — B0 10 HLAE 38 38 7 1L
N 2h/3 AR L fe K s hy S Rl I R A T B
M . 5 AR X AR HL AR S L B O AR K S A L

4 Eihhfy AR5

B AR5 1.5 mS/m, 7. 7 mS/m
16,9 mS/m 9 KCI My 9K 20 v ik 47
THERGIT. 4R ARIE R 1V 55
BRI AN (] A PO T8 55 B 20/ 3 A H A P B
L A

30
25 ¥ ... [~T3mSm

' —=-7.5 mS/m
—*-16.9 mS/m|
20 ) NI

z w1
E / ¥ é\ﬁl
3 15/ ; X T\i
0 /¥ﬁ&%#
- ¥ \;‘%
100 1000 10 000

fIHz
P4 E I8 A R R S G i 2k

hig. 4 Experiment of EO flow velocity versus {requency
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Tab.1 Capacitance impedance coefficient ¢
¢/ (mS/m)

U/v

1.5 7.7 16.9
1.00 0. 056 0.038 0.025
1. 25 0. 054 0.035 0.025
1. 50 0.047 0.035 0.025
1.75 0. 045 0.035 0.027
2.00 0. 040 0.033 0.021
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