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The effects of external force and electrical field on the agglomeration of | %2%
Fe;0, nanoparticles in electroosmotic flows in microchannels using

molecular dynamics simulation

Reza Balali Dehkordi *, Davood Toghraie™ , Mohammad Hashemian ', Farshid Aghadavoudi -,
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LLi L Roores prog in partick ¢ an b seem s a beenkibroug b s increasing heat trsesdor seeihods
Malroubia i simulitin The small shee of panticdes and ko vobame (raction of partid e beats fo swslving ags bamenstl o asd prosoes deog

el el prodiiemes and pednoe the cost off storeng and iresporting nanolleids. Malecular dynamics smulation isone of the

fﬂmﬂ vl beanchos ol compitatioeal physies hat can peedlc] v dium st bebavior. Tn i ludy,

Tieriricad field the effects of extemal elecirosiatic fore and cxsernal electriosd feld en the fensiry, velecity, Empemiure of
atomic structures, and sgelomeration of Fefy nansparticles i a copper microchanne] ane investigsserd. The
fomulin of (ke phydical propeftios of B stfecure ahe csbimabed wiing maleculed dynusioe slimulsien and
LAMMES snlfreare. The results show thal with incressing the applied externel elecemngarie fome e moim um
yeluasy |5 comerged o (MOF] A A Adso, sdding s exiomal decical field m the sanlsted panoflaid, the
mmimnii vadgn ud'qﬁ-ul,-, welocity, and espermtiy drv colimaied o |02 :-‘rm.', TN A Spe, and 948 K,
respeetively. The exiemal clecrrical feld bas o dgnificant and ssential role in ibe sgglomemiion process is
Atomic atructsers. Famally, i is abserved that By incresing the extornal electrical fiekd, the tise eequined for the
ApEleET el precen e et 1o 220 i,

1. Intmodaction throasgh microchanee s, they coawe agpismeration and clagging of the

Todey, nanedluide are usedd in vasbons fields [1-1] The nanodluicls
apphcation is divided inte tovo parte beat tansfer aml mass ansifer
I+t &), Sorme excepiions| properiies Eke high wabiliy, facile prepasa.
tion, and acceptable viscosity bave made mancdflaids ane of the most
azitalde amd wireog chetoes in both naas iransfor aml beat translor Belkh,
Ome al ke bamic nesds in many industries and research piojects is high-
elfficieney [sea traneer [7-9] Head trmsle enviiossuenty are wnally
formed of fluids sucl = water, ethylens gheol, or oll. Compared to
meials 3nd even meial ogides, these fheads e o bow theimm] comdoe-
fviny, Theveloge, |t In expected fo dhow |sdte (higmal peopaities by
aaduling nanoparte bes o eonventioonl talds [10-17] So for, moet sudies
fexve focused] oo partichke in millimeter o migoonsdern size. Partickes an
s acabe coom devige problens (o Meal onsfe equipment Thedd
particles setile quickly In the system, and If the chanoel has & smalle
ilameter, the prabile will be mare weious. For imtance, when Mewing

w it (11, Teghraiz)

TN, | 7% ]

Ausiilati aiiliae 7 Padirmary 2121
AN i gkl I lsewieer 1A AN rights. poserced

path anxl fimally resuileing inoa lasge prewmase drop. Alse, the collidon of
these particles with cach oiher and the system’s walls lesds o abrasion
[14 6] Recent peegress in mancparticls constmxtion oz he seen as a
breakthrough in isc imp et I |yl The small sre amd
liawr volume fraction of nancpartickes lead to sohing agglomematon amd
prettuse doop probienss and reduor the oot ol woring sl rampatting
mmolfbaids [17-159] In recent decwdes, molecular dynamics (MDY} sin-
ulatices have been wwed o slndy the prepeiiom of sanolluids. MWD
method | one of the essentind yamches of compuintionnd plyyvsbes. thst
can predict the atomic bebavion of vatioss stiuctores [20,21], Beeanme
modeculnr systims geteially copdaln luge nupbers of partkches, the
propeties of complex systens cannod b obinined analyrically. But
mpdeculor dynamics simulation solves this problem by applving
commputational melbods and this cosanes on inesfhce benween labogs-
tory resulis and theatricals [22-24])

In this compuitational desly, the effect of external fmee asd ehectrical
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