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Fig. 1. Schematic view of the present problem
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Fig. 4. Comparison of the nondimensional temperature results with
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Table 1. Comparison of DTM and 4™ order Runge-Kutta results for
Cu-water nondimensional velocity profiles at f, =1
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Fig. 2. Comparison of Cu-water nanofluid nondimensional velocity
profiles between DTM and 4™ order Runge-Kutta results
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Fig. 3. Comparison of Cu-water nanofluid nondimensional temperature
profiles between DTM and 4™ order Runge-Kutta results
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Fig. 7. The effect of different nanoparticles on nondimensional
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Fig. 11. non-dimensional temperature profiles of Cu-water nanofluid
for various f, and Gr
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Fig. 14. Nusselt number of Cu-water nanofluid at different ¢ and Ha
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Fig. 15. Variation of Nusselt number with f, for CuO-water nanofluid
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Gr=0 and Gr =1

9 £, b ool Jlwgil day o Ol JUST G pud Ol i VA JSUS
Y g+ b plp cil)S slacl

GRG0 9 (§ o5 4 -0
8 s 3p90 bl (fise o (s3900 ka3 gl 535
Jeihyans &¥oleo a0 bas ol g oSl Sia Jewslyod S¥olee 08,5
@bl b (58 b (g B85 > pli 50> b9y 4 g 0ad Jsans
oot sgaie 4 el o (350 s by g gl g o ale)S Jolo
Jhw 4 @lydgilb w30 odalin 5 Syl colin Colps jo dlols @l
ey ey g slod (6550 4Y Cwls 3 Cu 3 ALO, «CuO w5k 4l
lesl 3 - oslial Ji (sbgy Sl dmie @)l JWSN o ps g due
e o e solb @ o s il calisee gla gl )l
Jedgy dowg 4 Oyl JWSl g b () (uablite yiall 5 ail)S
Egoome ) hd (yp (sdome Sl sae ined g Ao glod g Co puo
sl 35550 Jold oalcaumsay gl
Sl Jl Gl el of 4l Jlw 4 gl g5l -
o) Sl o 2my3 Gl L g 9dse o ol
Db sn b lade
cel YL u’.sLo)f Colia JJ.)JJ e —ui Jl.u)yl) )1 oalaiwl —
g 0l Oldgil plo & Caws oo cdwl dae jiie il
e el S plo)S Colin oy oS 58 (gyS e i
ool Jlwgsl )3 oadodlatul 0,350 Gl gl
Caol @3S dxe b @)l ol (0 pee byl 1SS -
Wb e li8l e o sled (gm0 Y Cuolus ‘01 oiliel b as
) ol b am o oyl sl coys oS cwl Jbs ol
Sbeee 38l

4

IS 50 1y e =0l Jbusgl sl )l Jlasl y Cadl)S s
oy W el )8 sdalie g o Ha=Vg p=+/+0 kulys LYY
i3 b 36 e oanlie a8 pobailen .ol +Y B =Y 5l T o5l g yuiie
5 M G Sy ol JU i oSy 4 i ] 1S e
el a8 058 0 S lad I Jlaw Gils cadl S sxe ialS L 8l
Sly oo @)l JUBH Gl g dne slod G5y caolis alS
Al e —0l Jhawgil gp Gr=) 4 caws Gr=+ dxe p Jke
bl oo /YN @ f VYl e el das Ha=\g g=+/+0 =)

078l _-
- rd
Cd
- rd
rd
| rd
076 |- -7
td
o rd
| rd
0 7
(=] | - rd
<074 —
gt .7 N20° e
S L ’ ,5,_?‘;.::./. """""
z PV i cuo
PR
0.72 ==
07
i —_— 1 M M P I
0 0.01 0.02 0.03 0.04 0.05

Fig. 16. Variation of Nusselt number with ¢ for different nanoparticles
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Fig. 17. Variation of Nusselt number with ¢ for different nanoparticles
at Ha=2 and f, = -1
P U Gilises O 393l dny o @) ya JBE] g b O i 1Y JSS
Ha=Y g f, =V oS LolSia



We B 1P aio T8 Lo o) ojlos FR 055 ¢5usS puol Sl usiges 4y el

Communications in Heat and Mass Transfer, 38 (2013):
487-492.

[5] Mahmoudi, A. H., I. Pop and M. Shahi, " Effect of
magnetic field on natural convection in a triangular
enclosure filled with nanofluid" International Journal of
Thermal Sciences, 59 (2012): 126-140.

[6] Rosca, A. V., N. C. Rosca, T. Grosan and 1. Pop, " Non-
Darcy mixed convection from a horizontal plate embedded
in a nanofluid saturated porous media" International
Communications in Heat and Mass Transfer, 39 (2012):
1080-1085.

[7] Vasu, B., V. R. Prasad and O. Anwar B’eg, " Thermo-
Diffusion and Diffusion-Thermo Effects on MHD Free
Convective Heat and Mass Transfer from a Sphere
Embedded in a Non-Darcian Porous Medium" Journal of
Thermodynamics, 10 (2012): 1155-1172.

[8] Patel, H.E., T. Pradeep, T. Sundararajan, A. Dasgupta, N.
Dasgupta and S.K. Das, "A microconvection model for
thermal conductivity of nanofluid" Pramana- Journal of
Physics, 65 (2005): 863-869.

[9] Abdel-Halim  and [.H. Hassan, "Differential
transformation technique for solving higher-order initial
valve problems" Appl. Math. Comput, 154 (2004): 299-
311.

ol 03l LS pedyle dmy o dae b ST bbbz e iol58l -

oilS g dm o gbd i AY cubs GuliEl el
Py e S Oyl JW o po

odlitl LB 5 585 wol)lS 3y S5 plgied bosaas bs) -

al (238 gla by, sl &

&lo

[1] Choi., S.U.S., “Enhancing thermal conductivity of fluids
with nanoparticles”, Development and Applications of
Non-Newtonian Flows, 66 (1995) 99-105.

[2] Murthy, P. V. S. N. and P. Singh," Heat and mass transfer
by natural convectionin a non-Darcy porous medium"
ActaMechanica 138 (1999): 243-254.

[3] Kishan, N., S. Maripala and C. Srinivas Reddy, " MHD
Effects on free Convective Heat and Mass Transfer
in a Doubly Stratified Non-Darcy Porous Medium"
International Journal of Engineering Science and
Technology, 3 (2011): 5450-5462.

[4] Hamad, M. A. A., " Analytical solution of natural
convection flow of a nanofluid over a linearly stretching
sheet in the presence of magneticfield" International

Please cite this article using:

H. Jahani, A. Abbassi, M. Kalteh, M. Azimifar, “Semi-Analytic Solution of Nanofluid and Magnetic Field Effects on

Heat Transfer from a Porous Wall”, Amirkabir J. Mech. Eng., 49(1) (2017) 161-170.

DOI: 10.22060/mej.2016.805

S ooliiwl 5 @yle jl dlie cpl 4y glayl ol

R

VY-



