[ Downloaded from joc.kntu.ac.ir on 2025-07-16 ]

[ DOR: 20.1001.1.20088345.1397.12.3.1.9]

[ DOI: 10.29252/j0c.12.3.43 ]

s ISSN (print) 2008-8345
¢ ISSN (online) 2538-3752
E

Y9 ammios YAV 5l o o5led Y Al W:’fi”;jg
w0 I FElB g olge Slelld Jlwpy F o Sl g dug Sk
S 4> 2 5

£

T ie daxl 3 adies ) guate elody (Sl s

Mzpedram@KNtU.aC.ir « o sb Wl s 4l 5 nies ol8ltils (S5 51850 ndigo 03 8 (5 omelige 0dSCiSls HLskiul
MON1965@MUL.AC.IT ¢ 231 &SIl anis ol8liils 55 S ki 055 5 5alS 5 G paiome 0
afifi@MULAc.ir  za1 &S anis oty (S5 S grdigo 05,5 5 alS 55 p pacoma s30T

J..“.i:\&LﬁG“x.l.pAK@\JQ&)}Q‘@L@@};‘EJ#K}&J{C@&NF

WAF/N /Y e NAZATVAL PR WASNN () il s VA0/Y/0 :allie Sl s

odbaistlo 5 b ytses slge 8 et wlol (g5 slB ) b 5 sl s Koo (gla it L Sl oslinal b Guiims o 53 10K
230zl b ctinge Sloo Il gl Al 1 g 5 Sl s (ol b algy D)o 4 (S b (5l Sl eslinal L S5l LS5l !
050 b 3338 n (23 b D3 sk (605 oone el T SR £l 3 sl o it G55 015 S (55 5SS
2o 65 cal 53338 (o O3 o511 ki o 5 355 00 S 53 ol T (laazh s Ola 53 558 e gosle codbianns JUIS 51 Ul
2> e a8 e 6 sl L o tie ) el 03Ol a1 s (g 5 Sl oMl e 5 S S
S n (6 S o3Iy Slelamd oy g 4y 3 B il G w3l 5 S b LS

Gl w5 (53 s S el s ol Gasi S (Gl OIlals”

An Optimal Design and Fabrication of Microfluidic Material
Detection Sensor and Limit Cycle Based Readout System

Maysam Zamani Pedram, Mansour Mohtashamifar, Ahmad Afifi

Abstract: In this Study, according to microfluidic structure and bio inspired techniques, a
material detection sensor has been designed and fabricated based on micro fabrication method. The
capacitive sensing has been designed numerically and optimized by a familiar multi physics software.
In this type of sensor, a defined aptamer has been coated on the capacitor electrode surface and by
flowing the fluid through the microchannel, the targeted material would be involved between the
aptamer string structure and it makes a change in capacitor value. In this research, a novel readout
system based on limit cycle has been introduced and implemented. In this method, a virtual nonlinear
dynamic has been supposed beside the real system and makes the whole system behave in a limit
cycle (LC). By measuring LC frequency and amplitude, capacitor value is estimated.

Keywords: Material Detection Sensor, Microfluidic, Novel Capacitor Readout, Limit Cycle
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Complete mesh consists of 746345 domain elements, 81281 boundary elements, and 2740 edge elements,
Formed union of 4 solid objects,
Finalized geometry has 5 domains, 52 boundaries, 124 edges, and 80 vertices.
Mumber of degrees of freedom solved for: 1750001,
Mumber of degrees of freedom solved for: 2473157,
MNumber of degrees of freedom solved for: 3193173,
Mumber of degrees of freedom solved for: 3914702,
Mumber of degrees of freedom solved for: 4635132,
Solution time (Study 1): 2809 s, {46 minutes, 49 seconds)
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Mumber of degrees of freedom solved for: 2472899,
Mumber of degrees of freedom solved for: 2472358,
Solution time (Study 1): 6670 s. {1 hour, 51 minutes, 10 seconds)
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wt_Water (m) Pressure (Pa), Domain Probe 1
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wt_Water (m) Velocity magritude (m/s), Domain Probe 2
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