[ Downloaded from mme.modares.ac.ir on 2024-05-06 ]

[ DOR: 20.1001.1.10275940.1396.17.8.44.8 ]

300-291 yoyo B o lesis (17 093 1396 YLT ( yu)rde Swilfo wdigeo dlxo

At ele aslinle

4 . :;7 A
Oy Sl (wtigo =
mme.modares.ac.ir ;'Tf."._c{x"al%s

JUE9 50 &0 98 K gl pT1 S 2 Sl puie Julond

#2 .-u-u..;J A‘JJG" ‘16‘)3; LéJ

Al ol oBuisly (Sl i iyl owlis )8 gomitsly ~1
A5 oyt ol (Slo g oyl 2
mraisee@ut.ac.ir 111554563 iy ssio 45 #

LXVLES Al wleb!
gl I glotas i 45 Il 31335 o 4Ll b izein 53 (5125 polie 4 i Jles g 4 Vgame (o255 gulis ) Cusad pas Sz - Jo u»;;sf ‘“Ll“
03,5 S b eie g 0)8 s dulie ol (odas > (63959 sl il )l 55 Cuslad pae Doy 5l U (edis g (2yo8 @l le 11':;;6)5)? ”s w ):

< a . e - . . < - - &l )—‘—V ‘w)“ *
pie 529 oy e kBt Gl yiell S99 oS Canl (93)l0 alar I Sgausly ;S b il 53 sine (bt slayal)y 1396 5130 20 scglus 5 )
ail) US55 JUS 9,800 < 53 Sigounls Sl sl ya Cupnlad pis ol caslllas ol 53 lei o (6y550 o (il gl 5 1) Cupnlad o il
9 oMb duglie ()20 (goodld b (ahad (6395 (sloyiel )y 58,8 Jlas 10 b (oose (gilwand gt wusad pae Jlbou iy ol ol Sgously Sl o>
Sloyiohl 5l Y caaSopl (hoy 4 (5)bpdigel wuaked i Jdow Jgl (salojo ) ol &B S Spgo (o308 (gilodnd (o lie] Sl by,
o 2 Gl 0nd o dga0e ol gy 4 diged o (gl Sigeuly Sl b SV olee giny gl po 3 Cunl 0id pbl galad e Cabad pos (g
Al o ;> o0 odlisl Bl g, 5 Gun wlg side gamile jelite 4 g 03y3,S LBl Ban mlg i 4 Co g e Bldge 950 by,

ol 3JUT

Syl & wad o L (Bl () ) Jols guls el ond (e 4Bl dg0 o)5Cige (Bo) 4 Ban pls ) Cuslad pas (SLY —
3529 S Cige (iludend @ls wizmed WS (o Ban g5 595 3 1) 2 S L3 5 Sl S 5 (n e S ca ) 5 (uiin

Aed e gl 1) ey e 13 5Kke S jgo 46.3% sl pis 5 o (00 5 3 11.2% e 4 Cuslad pas
Uncertainty quantification of electroosmotic flow in a microchannel
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Since uncertainties in input parameters play an important factor influencing discrepancy between
Received 16 April 2017 numerical and experimental results, considering uncertain parameters in CFD calculations is essential.

Accepted 16 July 2017

Electroosmotic flow is one of th which uncertain ntification on its numerical simulation i
Available Online 11 August 2017 ectroosmotic flow is one of the cases ch uncertainty quantification on its numerical simulation is

necessary because of the presence of uncertain parameters. In this study, uncertainty quantification of

Keywords: electroosmotic flow in a micro T-junction has been presented. The numerical method was first validated

Electroosmotic flow by comparing deterministic numerical results with the experimental data. For the Monte Carlo
Adjoint method simulations, the Latin Hypercube Sampling (LHS) method was used for the sample generation. The
Uncertainty quantification governing equation of electroosmotic flow has been solved using the finite element method for every

Enhanced Monte Carlo method

Sensitivity analysis sample. The results of sensitivity analysis show geometry parameters and fluid viscosity as the most

effective factors on the results; while temperature and density of fluid demonstrate the least effect on the
objective functions. Results of the Monte Carlo method illustrate 11.2% uncertainty for the results of
mass flow rate and 6.3% on average for the results of velocities.
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Fig. 2 Schematic diagram of electroosmotic flow
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Fig. 1 Schematic diagram of the electric double layer
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