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Experimental Investigation on the Effect of Iron Oxide(Fe3;0,4) Nanofluid on
the Exergy 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

Using nanofluids is one of the new methods to improve the thermal performance of solar collector, that is the most important component of solar
water heaters. Exergy optimization or increase Exergy efficiency are the most important issues in thermodynamic systems. In this research, the effects
of iron oxide nanofluids, with a base fluid consist of mixture of 50% water and propylene glycol as an agent fluid, in solar flat plate collectors was
studied experimentally. Iron oxide nanofluid concentration was varied up to 0.3%, and discharge rate was also changed at three levels. All tests were
performed on summer clear days and without cloud in Havakhorshid institute in Ferdowsi university of Mashhad. Results indicate iron oxide
nanofluids has good potential to improve Exergy efficiency of solar flat plate collectors, as an increase of 1.2 % was noticed.

Keywords: Flat- plate solar collector, Fe;O, nanofluids,Exergy efficiency

bolse 5l Gidgs cnl 10 uizmen ol oo solitul (0w g3 Sa 50l
s b el o oslinal al Jlo leieas ' UsSE Slusy s o
Sl 5 JSI Hlusn oo (heral 5 mas el 5l eoland
@) Syl Jlasl was zals 5ol 505580 b esIlS jo Jlew So55
[2] 553 55k (U5 olovs ol o Jlis Juls
5 Ylhwgl Db o)l 4 oldase 5l (6l @lddS gans o
S 5o [B] wlasls y calizee oo S (ot jo &yl ! Sgup
O plaass sl o byl eolitul (Ylawgl Sglite slas )8
EYlogil ol @285 )13 azgh 050 )l G0y (555 50 poga
enlpls )l Jolate OVlw ar cand g0l )l cud,l loges
23 mrekel Gleed gand e sba,eSIE e SYLwsl 5l eslail

duie -1
b G5l 45w Sl sladae @ly 10 sand s gl sSIS
Jilbog oallei oo o SIS Jale Jlow (G950 551 @ 1) o>
26k Jew @ LS oo ]y ol wdpss 2l @3l i b
oudh (5 slenz (651 ol 5 00505 Jiie (i) b T g Vgane ) 5258
3 se Byan ol 10,5 05 czge Lol L SIS 1o )l Sl
Ls b 5o ol 5l Olgise &5 0w S (Giluo s osasie SiFe 1o b
4 Gadyg Co8 ambo glaygiSI 1] sges eolinl ol slojs, o
eSS SelSe izl ol 5 calio 3,Slee o olb Solu Lo
St lp b5 Slo)sSIS g5 st 5 2P0 2
Sl 5 F5Sms slaplesls glsil jo oslinul )50 andps> (e S0

! Propylen glycol
Please cite this article using:

i 53 1)giSIS” g5 ol 51 egh cnl 5o S (ea 4 atibice

o 3Rl o3 € e 1 Alie o0l &1 £l (51

J.Ghandeharil, AKianifar, Experimental Investigation on the Effect of Iron Oxide (Fes O4) Nanofluid on the Exergy 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. 217-221, 2016
(in Persian _.,,5)

[ww.SID.id


http://www.sid.ir

PSS e g solasid Mo

< SIS 53 63551 GBI (auiie 93) AT SawuST Jlwngils sl AT ) 22

sy ay g a8y Yo SIS Gl Bl g S sled 0l yer o2 655
Gy 55 5 Sy it e Jae Sy J5IS & e slodly)
057 lize Bilae lp (B o8 Ol 4 35 S S o ) 00
9995 55 GO Cews Gl g WS (oo Jie 09230k 5 sl
s Ol 530335 (o0 ooy SIS (63959 Saew 4 03bgd Les 2alS
Lo slos g ,So3lil 61 100 5 o Joo JisSses S 5l oad >k
osliil 58 s 3 G5 ke (5eSa3hal sl i i 0 5
Slaax) &g a0 |y Sledbl 5 Jate gl SYLLY SO a4 90 ;2 45 o0l
o3l sl 5,809 miwles 90l yizren Lailed oo 0,33 g Culilool
S5k a4 Ceul oud oolinal )eiSIS Sl Jlw 9,5 5 3959 sbod 55
w8 ool ol b gilhae 5 by JBI0 MlS bagiwles g
L5k 5 oy 0o 95790 4258 A 5l 5 (8 (30503 a5 gl [8] o
Aa0jge (20 B 0035 osliiul ooyl am by J5S 5eb (05 des
el 283 Ly S sbo o oy (el dnialef] 1 15 1055 ol
Gllae ST S by, 5 5 obial b o bailejl alons
o g oy 200 0.3 501 50 Jluwyl calé aw gy (6,8l o il
30 e b 50 AkBs » oxd 2 9 155 1 Galike e oo
5 59.35 oldlir Job b (owgod ol ardjos Ip souSingh
Lol gl b o iglesT soles sl 48,8 alowl 36,17 lolir oo
el ln sudyg sloyesIS e Gialesl alnl sl 0l il

el 83y el Jilie yo (Brae o5

65)}?' Gﬁé)b Ol o -4
ooliiwl e 5 (55,551 SVolee 51 (55,551 polie (9,5l Cawsas sl
[6] 05,8 oo iy 25 IS
Exiy + Exg + Exgy + Exg; =0 (1)
Ok loln 8999 65,551 €5 S 55 5l 053 (65555 55,551 £
Lol oal LS5 (a6 65,51 5 bl 69955 63,51 85 9 Sl
Gy (2) ab, Sige 4 Jlw bz sleln 6995 65,51
6] 05,5 o
. T;
Ex;, = e, [Tin —T,—T,Ln (Ti‘)] )
a
Dype 4 wilos (63959 65,51 5 (S &5 ead ©dx B (65,5 &5
6] 55,5 o0 ya3 a3 (3) alad,

Exs =oGA, [1 - (%)] ®3)

o ar g slS 4z ,0 ST00 Ll andjs5 o slos 38 alal, 5o
ol ool 428,80 lai o ol pan>

A+ 3

1. Flat plate solar collector
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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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Fig.3Variances of absorbed radiation Exergy Rate and
destroyed Exergy by the solar temperature variances and
collector surface, leaking Exergy, Exergy based on fluid flow
and the temperature variances between collector surface and the
fluid temperature as well as departure and Variances of inlet
and outlet Exergies Rate
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Fig.4 Exergy efficiency variances according to irradiance
duration and ambient temperature in different day hours at the
base fluid mode with volumetric flow rate 1.5 liters / minute
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Fig.5Exergy efficiency variances according to irradiance duration
and ambient temperature in different day hours at the nanofluid
mode with mass percentage 0.3% and volumetric flow rate 1.5
liters / minute

Sl dame slos 5 BB ke luly 65,551 (posk Slpess 5SS
2 515 50 L0.3% oy v b Jlwsl I jo 55, calisee Sleles

..x..o

g bodale o coReg s Jlwsl lp 5,51 @05k awlis ol
olod sl 65,551 @23k Gialesl 595 2 (slp sl Y Slite gla oo
Slelo a3 (65,551 295k g0 ey 3 e 9 90,5 aule Olel
e (65,551 (2351 Jlogei 5 o 5 g4 Yo" Billas (g, calisee
595 2 6l 18 59 cels ) Gileil Slebo & a2 g5 b s 5 095
sanles 45 30,5 dwla (55,551 203k lp lwgie Hlade S iales]
5" Gllae o ol 4 iailie Giales 55 So sln 5,551 20k
Jlwgil ilizie sloooyz woyd o p 1) 65,551 203k Blyi oo B

D303 oy hlize sl 00 (55 uiiKeg b

Exergy efficiency (%)
N
N o

—#— Q=1Litre/min
——A— Q=15 Litre/min
—4&@— Q=2Litre/min

1 1 1 1
05 01 0.15 02 025 03
Weight fraction(%)
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