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A 3D numerical simulation of mixed convection of a magnetic nanofluid in
the presence of non-uniform magnetic field in a vertical tube using two
phase mixture model

Habib Aminfar?, Mousa Mohammadpourfard ®, Yousef Narmani Kahnamouei **

2 Faculty of Mechanical Engineering, University of Tabriz, Tabriz, Iran
b pepartment of Mechanical Engineering, Azarbaijan University of Tarbiat Moallem, Tabriz, P.O. Box 53751-71379, Iran

Abstract

In this paper, results of applying a non-uniform magnetic field on a ferrofluid (kerosene and
4 vol% Fe30a4 ) flow in a vertical tube have been reported. The hydrodynamics and thermal behavior
of the flow are investigated numerically using the two phase mixture model and the control volume
technique. Two positive and negative magnetic field gradients have been examined. Based on the
obtained results the Nusselt number can be controlled externally using the magnetic field with
different intensity and gradients. It is concluded that the magnetic field with negative gradient acts
similar to Buoyancy force and augments the Nusselt number, while the magnetic field with positive
gradient decreases it. Also with the negative gradient of the magnetic field, pumping power

increases and vice versa for the positive gradient case.
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Flow pattern visualization of liquid film conduction pumping using flush
mounted electrodes

M. Hemayatkhah, R. Gharraei, E. Esmaeilzadeh ™

Faculty of Mechanical Engineering, University of Tabriz 29 Bahman Blvd. Tabriz, Iran

Abstract

Conduction pumping is one convenient method for pumping of dielectric liquid films. Flow
visualization can be useful for understanding the hydrodynamic behavior of this kind of flow. In this
study, the flow pattern of the liquid film conduction pumping using flush mounted electrodes has
been visualized for various electrode arrangements. Symmetric and asymmetric configurations of
electrodes have been examined for pumping of silicon oil. Two major factors affect the conduction
pumps; ion mobility difference and electrodes configuration. For known ion mobility difference two
cases have been considered: Case 1 in which electrode configuration strengthens the ion mobility
difference pumping effect and Case2 in which electrode configuration has the opposite effect. The
results show that, for one pair of electrodes acting as unit pump, a primary vortex is generated on
the electrodes which arises from rotational part of the Coulomb force. For more than one pair of
electrodes, secondary vortices appeared which are generated by the primary vortices. For Case 1,
the vorticity of primary and secondary vortices increases with electrode width ratio because of the
strengthening effect of the two factors but it decreases for Case 2 because of weakening effect of

them.
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Type Properties Processing Applications

Ceramic/metal Thermal stress relaxation; high Spark plasma sintering High efficiency engine
bulk FGMs heat resistance and wear process components
resistance, high mechanical
strength

Titanium (alloys)  Combination of good mechanical Additive, layer-wise Light weight structures for

with graded properties and light weight process: direct metal laser  aircraft and space industry,
density or sintering (DMLS) of implants
porosity powders

Copyright 2008-2011 KMM-VIN AISBL
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Optimization and Design of Geodetic Networks wusing "KALE PACHE"
b. goosfand, kh. boz, and G. Barre sefid

PhD in geosciences engineering

Method

Finding an optimal configuration is one the most important steps in the design and establishing a
deformation monitoring network. The main goals of an optimal network design process include
finding proper location of control stations (First Order Design) as well as proper weight of
observations (Second Order Design) in a way that satisfy all the criteria considered for the quality
of the network which itself is evaluated by the network’s accuracy, reliability (internal and external),
sensitivity and cost. Finding a reliable method for the first and the second order design is the aim
of this paper. We called this new method, "KALE PACHE". To have better results we advise to
campaign early in mornings and use equipments like: Zaboon, Cheshm and of course Pacheh.
It is necessary to use Ablimoo after Second Order Design. More numerical results described in
the paper.




gLl

a0 (5 09 (S Ao ) 30 sle> 195 a0 (3 BT

AY oY Lw—gaod (ool

S

dondo gl 4

o g podue pbog i pygls 0 yei |y ey (pl STASLIL jole (g5l 31 g dimgive el (6 45 5 10 &5 pgu o DLl (4l
sl ol .x,,.:,lgmloaqé)léj(g”—lwa!);fo&ia\gwﬁa\gsw)jba\JL»a6@&@9‘9250&}&35

d;i‘ﬁA46W' S obo,8 4 yasis 6L%}J45Q—|QL°.;;M" IS VR SRR K Souds g OISk uog> Gélfd‘o)‘dd‘dg

Sk g Cam g2mlile JE5 Ve Sl (o (o0 S0 Syl (o0 (Oei iz S8 S hals B (ol 5L Yl o o0 i S
Ol DS plege 9 DB 5 cenl Gl oy g Sl A pe leysle 5 pebg i w2 eSS 0pe 1) o)d (nl ST a5 Wil adys Lee

Peslon oo ey orl o 05 Jln bbb Sl SbLs S5 ay e cnl o

Gl 9 Sz )0 5090 piwiliee O SBlee )0
Ll —pags 4 adls s oye b el (gl i 4z jo
258 DYl pidlasadly wyo Gl 5 Clae Sl
5 ool bl wlpy (o5 SYlgw paus oo 3L g 0l
O (s SUS lazsl je wids Glej g e g e
L Sl digSa Mie 4 59y S _ansly BT ( lazd ol
P a5 e g olal Glo B ogiie 1ol 4 Joas jole oy o

:.)9.3 4.1.@.’> LJ"“ dfj.: L_SJ)UO < alass Lol PO OJJ|9:> UL....:)_.J.)

) LS lsiome Gee a5 Cilad ()5 (o (ol Sl Sliz"
b Loy 055 Gy sloj gy b e Lol 057 (o5 sl
Jie o 50 0SS LasST molie 4 s aigSe a5 ayols
g €oslinY 1pd ges 00 po? Wl 5 Sl g o2
Sl o5 &5 Iy etk ) opsrde el mez S e
" g 093 sl als )

it e Ll (28 5 oy

by (g, @

pogr alwdlgs LYo a4 Lo e a4 09 sl ool wyo SO
el o 5 SLI 585 L 5wl |y s ol S
Sl 3 PiSmn ps 5 it el o 3, o
Sy okl 2 der Sy oo Ll il (2> SYlse
rpols Jigo |y a5 g pidsl

S oliel (5 dudz o 45 (gl 0018 i 4 ol el p0 "
ol cul pols 5l pog wals Hleails Ko ggw
S B b e ) Jho g op g 035 s)log
M obine

it La Ll 1428 5 1) oS Gl (g 005

OPtinY od ok o o @



http://www.nooreaseman.com/forum349/
http://www.nooreaseman.com/
http://vorojax.blogspot.com/

" Jl Vb alRails o gop lgel

Sads gio (350 451 @

aS pe Gl oyei ol Lol ot 13- 14 p3g> lus L

a8 b paniSe Sy ) IS M o 0 S lgie

Siged plaiz g 0 Bl 5 gux edldl 39 sbiul oy

kb o ol dlaz Sy 08, i

)L.w.a f“"‘)" ‘a)a L}" 5o Lo w% o )5.&9- slbewl QL;?-"

. LRV KVOSUIWIR P FRR TIPS IROVIR U BT 9

P70 eSS by Gepe crl el Cesgs Bl e 451

"oowil Ll poliwl v o

abts b aw Llas 117

http://vazin.blogfa.com/8911.aspx : &

S ol o B wy ylas (o ST @

aS e lp JBlas lads s oy goae Slawlxe
FoalS gl dule ol g Oldly ) 4 Slaiz o aBe
A8 (LS oo 1 gene lhae 5 0B @55 Ylgw il
prie 0 &S @5 4z (g pog o> |; (uxly T w0 (0l
Joms 1) a5 asol 5l L8 as o)l wole g 48,55 s>
Vocdl e 5o el (eSS 1) 995 s oped om0
Sloe gd S8 w0 o laslasl o, GBGl poiae
g a5 1 0g e

08 Sl i 5 o o 35 "

A oLt ol 5 £l s 0 e

s e Llas leads (WIS poas 4 9 038,57 V) (6 050

WS i pkl 9y (o gl @

ot pU 1S gy o e g it anelr ol 4l oyl
5 il g Sl (B e L sliwl aygls Jlse ) Sl
Esbs i gl 9 30 )5 ma Lallidls I (6 ke
o2 oyed Vo9 Sl uiliaiS g Badod ojed Vool
a2 5l (S kol i 4 g o e GLL Gl
Lol pdopes &)l il aiS g udod a5 moldS boi b
@l 02 6ys8 Gl Gl e S VA (YL (o
oo 1) OYlgw pa Blail 00,5 oolel 1) pogs 5 puilys
b G &Sl oo &5 obL o L ol Ol

Ly el 00,8 &l ol S

- N PR PV Ry T VST S| Y SO W S R e o

& S ¢
3 3
[ J

LIS, =


http://340.ir/

L=,
e o D

Libalg, 9l Joo b (g3 slo 652550 5l e Qligzmtils B piloniSs alome )5 oo [) 0ol g pad Ceond 0205 (o Ll (o
Al ogn ad sl s Siws isu (pl 5 addlae

At (33,5 sy o3 pn 1ty Slosl SLSs Lin (S (sl 35 e sl se lisVle 45 i
B bl yocl 03,87 3l (5b ) @l Dol b1y (o)l Sl 10l )3 gl eelae cale) @ 5 28 (Slnl et
olo (60 ;0 (sog,ie Juelawl ol Wi3,8 (69g,id ol alils aieils cpl aslS W a4 gl o lil A Ces ala
OkL & 1) Gedlhls g awadl (ujlae g wel olies 4y 2alBoly 5o (Sleade Sz 5l Gy 5 0D Wste 55 )0 (geedd VAP
Otz o8I 5l g 0,8 Ll ]y (ool and; &8, byl 4 (89 (g Sl feand 4y (S 4l (0 (695,000 (e il
oty et 3 O S b ey Ty SN 8 41 ) & S in ] ey (39505 e 1285 (g 51550 4250
Ol sole malme 5l (b3 55 995, 155 LSl 005 S i 0SS (58 5 05 pole 0aSAls ) (S 5 b 5 oKl
GRS 92 b 6395k jemdynaal Slpl jolae sele BFlie a4 g by el lo Sl a5 S8l Cogae
IS0l 039 e (nl 5o o bt g T (sl 8 (U s Slez po e S g cle ay sB 00l 5 e
Slp Sy anls YO0 Jlo jo o candS o g ool ol 4 095 5 2oyl BT b 5 (Sai; Jlo £ Sow ,0 (699 ,5ke

o b ale golms g Lyl Lol dnelx

SF A § danw g R0 JAE (o
wﬁ"dﬁ"*“‘fd&)};‘\‘)d‘)f‘o

Canly gl Cwld Cu g0 jleas U

Cawgd Ggw pl Agly 1ols5n poges Lo

God Conl Banl jo agl

Cows (59, pl anllineis ool iy

0iS yge s 1) eols opl B

Sy $55 (s Wy s lao 45

b b o s (285 ol o8 5L
Sy 9ol Jol> (po pd (5 Lol

Sl Job

31




LIS, =

gl M a5 Wsie 535 0 il 55 Bl mad b o OA Sl sl L3l
Co e aidsy jo byl bl )5 Shae hls ol sl ol )35 JLsles 0l jo 1) 095>
Solgiae 03,5 pile 45 (6 pad degerme (paiz poogdle Jl 4 Uy Col (i
28 d el o lgrin cele jgline Cunl s (n)lb 2l 059> j0 oo olo
0 OIS Ol 6 059> pd) 95T e ghadly o Cudgiae (nl (n fage LS
¢ CCBIY al degame aw (loyedS e b Lol lez seld ol 5l eiS b ekl
S 4S odum, ol 4 e 05w Ol Lasl lawg € o 1D g « gl l sla 4,5 »
b dcgazms il ouls Cla o (b cpaie JLaill Lo 4 s acgesme ol 5l plas
bl (sl Al aw > (lgie Co iz (i Al G 50 e 05 Lawg gl (5,00
s gac ¢ Glnd Sl gy 05> Cslyy  ogdle (g i el pals &Ll « g,k

PS50 ey 5 oKl 53 g St 3 39 p g (g S 0 20 Jle

G slo o)l jo dblliil gl oo o Ll judil T el cpl Jledl 5l dgad g0 s 5 40
b aalys ol el pl jl 5 6,500 el

alos as-Lds

asS Ol Skl W e gLl
KVELY u‘dw) 6L9r“-‘“-'> le by

Gl 1) o o Ailoaslig

A ol L a8 ailyy ol 4 L

e Jo ol 5l ol by ol 4 lcawgy

S i o 4 OSe oS
S Sl Gyl sles e S a4y Wil

KVELY Q‘L;BU@..»“ 5 aS iy slakads )

;ii) Lg‘ !oo)' Jdu.ad.asle‘au)yo Lg‘

Sy g5 00,5 oS Jo i b e

o= ol casy byo a yel S

S 2 003105 as (13550 05940

b G ST Siloy yw 0 b

Sy S B g5 Joo @ ale 9>

ol (S a S (pl g5 Ol g oty (30

KL pr95 035 5 9 D o) 05 5

155 9 (o ooy aLds 90 59, SO

Ko 55 e lslossJo oo 5 65 09




