114-105 yoyo 3 osload 17 093 1396 I3 y3 ()30 SilSo wIigo alxo

9 pole dolinle =
= . =

1 . = =

0 S0 (wigo = 5
SLIN\E
mme.modares.ac.ir ;',-.:-;_";a!f//f:

M dxio < (595 Jlwgib (Slo b Iy sdus Julod
Fols wsan o0yl s ool g Gl L jusen

Al ! Catio g ple sl (Sl pwdins 00l Sy (g ~1

Ol ol Caio g ple oKl (SOl pwdine 08l et )] wwlis )l goomatils ~2

O ] ot g e oSl (SISe i 23Sl (lutils =3

saffari@iust.ac.ir (16846-3114 iy oo o)lp5 #

saSe Ao coleyb!

S S5 ) e 5 ) Slyt < 035 oyt s e s o 597 Jhogls slod LIS Alae ) 5 L ings, e
suS1 ogll adllan (3l 53 oy 390 Sl oot 13,5 el 33 85 gy 3 it b S &l JSl (s 5 0 dgbs 1895 511 il

G5 ol > @yl JEl 59) p dxio b 9 0)39 (e S (Sl g Sl Al Ol 4l Jlw o) g poslis 1395 waid 11 seuls s 4l

oopd &Vl g glis Sl 3 Gl sle)S g AujeSumy (Il Cobe Sl (I ) el Jlugl el 0ud () o 4l
ol (685 3 ol 0sd (o el Denge (o5 glaodly I Sy bl bylys o ol s LSad o)l Yol ) g 2l yScil lojlad (s
o b sl ) IS elojlad IS oyl JUEH L anlie el g 0nd ealil (gl (IS > oyl Sl bk duslome (ol Jlosl
ar o o ) aoxiio s ialS L g e iy (9908 dxiio o > Syl JUiS] g 4 Ay 8 9l 4 e S <l Juad
sload o Jis sty 3 Sl JUil Gl ol 5 03 5 riman o (RIS ~laolad (5 03535 by nlS L e e

Jlwgib aw (gly a0 i s .l ol dras Job jd b pe)d 9 Gglate calisee &Y lawgil 3 @ylys JEl o pd 945 o0
oo Jwsil S (gl g il oo s bulyd 1 )50 Jlawsil 95 4y Cans ylys JUl oy gy (oIl 0,8 /o Jlawgil conis 3
oo B Sl JIE] oy e S i

A numerical analysis of dropwise condensation of nanofluid on an inclined flat
plate
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper nanofluids condensation heat transfer on an inclined flat plate is investigated. To do this,
Received 01 December 2016 thermal resistances of single droplets are calculated and the total heat flux is evaluated using population
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balanced theory. The nanofluids include alumina, titanium dioxide and silver as nanoparticles and water
Available Online 01 March 2017

as a base fluid. Effects of different surface inclinations, nanofluids types, and nanoparticles
concentrations are investigated on the heat transfer. Nanofluids properties consisting of thermal

g?;mirges’condensaﬁon conductivity, density, dynamic viscosity, and latent heat are extracted from literature and introduced
Nanofluid into the equations. The results are compared with some experimental data in the same conditions. The
Heat transfer Nusselt theory is used to compare the heat transfer rate of filmwise condensation with dropwise

Numerical analysis condensation. Inspecting the results shows that the heat transfer coefficient of a vertical plate is

maximum, and falls with a decrease in inclination due to lower washing rate of small droplets by sliding
droplets. The results also show that the heat transfer coefficients of various nanofluids are different but
they are constant all over the surface. Moreover, addition of nanoparticles to the base fluid increases
heat transfer rate. It can be seen that water-silver nanofluid has the maximum heat transfer rate among
three previously mentioned nanofluids in the same conditions and the heat transfer rate increases with
increase in volume fraction of nanoparticle for a specific nanofluid.
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Fig. 4 Heat transfer coefficient for three different nanofluids with
respect to volume fraction
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Fig. 7 The variation of the average heat transfer coefficient with respect

to volume fraction in dropwise and filmwise condensations for silver

nanofluid on a plate with 10 cm in length
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