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Experimental Investigation on the Effect of Iron Oxide(Fe;0,4) Nanofluid on
the Thermal Efficiency of Flat-Plate Solar Collectors in the Building

Jalal Ghandehari”, Ali Kianifar

Department of Mechanical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran
*P.0.B. 917751111 Mashhad, Iran, a-kiani@um.ac.ir

ABSTRACT

Nowadays, considering the limitations of fossil fuels, using optimization methods such as nanofluids for increasing the efficiency of solar water
heaters has received a significant attention. In this study, the effects of nanofluid iron oxide with a mixture of 50% water volume and propylene glycol
base fluid, as the working fluid in the solar flat plate collectors, were experimentally investigated. Nanofluid iron oxide nanoparticles at three different
mass concentrations and in three volumetric flow rate have been experimented. All tests were done on cloudless, clear days in summer, and in
Havakhurshid Research Institute at Ferdowsi University of Mashhad. Results indicate the proper potential of nanofluid iron oxide (magnetite) in
enhancing the thermal efficiency of solar flat plate collector, as the most important component of solar water heaters, as the maximum efficiency
increase of 12% was noticed.

Keywords: Flat- plate solar collector, Fe_3 O_4 nanofluids, Thermal efficiency

LogsIl 5o Jw (S0 5l 65 skr 9 JoSl5 Ghasn (o9 ezl
onl oyl JEl Jdea) ol JUml sad grals ol pesil
[2] o5 5 sl> (Ul ohasn
2 OYlhwgl oSt byl 4 laase 5l (gl @ldS gans yo
ol 5 [B] wlazs sy cilises Glo)S slbpinmms 5 Syl JUEl Syegs
O plaass slagspl o byl solatul (Ylwsl Oglite slas o)l8°
SVlwgll ol 485 )3 4295 590 sl o )o S551 )3 o9
rlply wijls Jshate oVl 4 Cans 65 0mb Syl Cudyb Loges
s kel Ol sudyer Gla,eSI e SYLwsil I ool
58 s0 SIS 5l (2o, sled 38 Vb wzge (st o> slapSe S
w5 5l )l ln Jbw (295 SV sles G ol (mer &S
4 pj 0 ablies Soeal Pl bgleitle (ciale 5 laptasns o3
la,gSIS ool SVLwgls fSU 5 w85 plnil G Wiz 950

Please cite this article using:

oo -1
Sl Dt Gl S Ol Gl o amie glayeSIS
Mg S S5 iz b AT W T e wsmme s0dy55 S5
(0£55 b e 9o Ysane) ,5SIS o gyl Sl 4 LS Sps0n 1) o
Srae ol g0 05 czse (Sl Jae S sabessar 5 JEe
(b (Sole Jdoa und s o5 axio laysIS 1] we S
O askeie 9 RS e (Sl slizl olasi g celie 5 Shoe
Sype Gyt (e S0l Glapters @lp sardyn slayeSIS g5
50 Jdo eed sl o 5yl 5 S5 slalenslu glgil jo oslatul
odlitl (538,55 (SRl s 5o LaygSIS g8 cnl 5l taghy
TS Slagn 5 T bsle 5l gy cnl o Geien Sl s
5 gt wlem sl eslaiul yed U cenl ool oolanwl al Jhw lgie

! Propylen glycol
Lo o3liiwl 3 yle I lio ol @ glaf (sl

J.Ghandehari, AKianifar, Experimental Investigation on the Effect of Iron Oxide (Fes O4) Nanofluid on the Thermal Efficiency of Flat-Plate Solar Collectors in the Building,
Modares Mechanical Engineering, Proceedings of the Second International Conference on Air-Conditioning, Heating and Cooling Installations, Vol. 16, No. 13, pp. 209-212, 2016

(in Persian _..,)


http://www.sid.ir

2L Hle g soldaid S

Olaidlo )3 53uabgd a3 Ao HgIS S G035k 2 BT SumST gl il albale)T w0

Ll 00U obﬁ] u,..aLa)T 50 0 ookl g oud Sl

le3T el g -3
a0 Jlwsib el onh esls s "2 Soled S s a5 jsbiles
b ard s oS p Rl s (S 315 S s ey Sl
65 Sl 5 pab 05 G Jlewsll &5 spsbar S e iS5z 0ol
oyl alowgas g a8) Yo SIS 5l Bl 29,3 slos e ye> (L26
P eed (Bl il g sedoe S (ple)S Joare o B 4 (e
5 giied G5z Rt Bilas sl Brae o5 Ol @ e S B
Lo pals 5 093 (55l ol Caws 5l il (g WS (o0 S 29230
Soad (hb pt ol 191005 o rey H5iSIT (5395 oo 4y 0L
Tl g bme glos ol 12 100 g Jae hisSser S
o a5 ouds oolanwl 38l mhaw jo U Jlade (6,803l gl eijaileaS
g culooly glabiz) &jgody 1) Sledbl g Jate cdg) SV SO w90
sles ©pFojlil Glp 055 mmles ol mizmen walei oo 0053
sy 85 (5 ygbay Sl oad eolitul LeSIS S Sl z95 5 395
ol 45,5 15 g5l 5l b llae g b,z 5l SLelS lageiales
i L5l 5 emg 52 09750 (5420 4 5 55 (20 (p09d eSS (o1 [8]
Sl S5 0590 (20 B ows I esliiul oy lam 0l U5 b 595
ailods 0 ,ellS 8o b g LS jsbay Jilus coles dainlej] 51 L3 00,8
ol o lasliwl Gillae SLET MalS slasg, 4o 5 Gliaal Juad ,o Slisles]
0T (2 dw g g0y 20,0 0.3 0.1 50 Jlwgl cdale aw slp
lso (soaSimgly ;o Sgde b o akds n 2 2 515 5 1 ik
ez (Bye 95935 Lldlar Jsb L (owgo b olliils apd o>
bl o il JalS e, b Sliglel ales .l 4385 plosil 36,17
2 By 05 Ol 5esl sl o3 sl,gsI o ialosT plosl sl

sl a2y plol i

&> (PO Olwlxe -4

o3 Sloy laosl 3 b e 5 Lase izg> 955 slales polie
@k ol gpFojlal b Luld 4 Gaee) S w5 ladss
L llae ot )55 slapsS e Kl 10 (ol 93 S8 amino (SIS )l >
[3] wlise sy (1) alad,

— Qu _ mcp,nf(To_Ti)
n= AGy AgGy @

SlosTy 5 Ti o Jlomsil 5y asbyls ot eJloms a8 T 455 5oy
Gr 5,558 D3z gl coluw Ae (gard s eI 5l zg,5 9 9955

T
P e
1. Flat plate solar collector
& S— 2,3. Thermocouple
1 o> 4. Tank
< 5 > 5. Heat exchanger
X 6. Supply reservior
2 > 7. Drain

8. Pump
9. Bypass valve
10. Flow control valve

10 11. Pyranometer

Fig.2 schematic picture of solar water heater system
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Fig. 1 Nanofluid picture used in the test
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