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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
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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 b slos 5 BB ke luly 65,551 a3k Slpess 5SS
2 5 15 50 L0.3% oy v b Jlwsil Il jo 55, calisee Sleles

":«)

g bodale o coxReg s Jlwsl sy 5,51 @05k awlis ol
2ld sl 65,551 @2k Gialesl 595 2 (slp sl p3Y Slite gla oo
Slelo a3 (65,551 295k g0 ey 3 e 9 90,5 dcule Olel
e (65,551 (235L Jlogei 5 law 5 g4 JKa" Billas (g, calise
595 2 lr 18 59 cels ) Gileil Slebo & a2 g5 b s 5 035
sanles 45 30,5 dwla (65,551 203k lp lwgie Hlade S iales]
5" Gllae o ol 4 iailie Giales 55 o sln 5,551 20k
Jlwgil cilizie sloooyz woyd conp 1) 65,551 203k Blyi o B

D503 oy hlize (sl 00 (55 LuiiKeg b

1F

Exergy efficiency (%)
~

—#— Q=1Llitre/min
—A— Q=1.5 Litre/min

o5k —4— Q=2Litreimin
0 E 1 1 1 1 1
005 01 0.15 02 025 03
Weight fraction(%)

Fig.6 Exergy efficiency variances according to mass percentage
and various volumetric flow rate of iron oxide nanofluid

ilize glags g oo,z wops wluly (65,51 ol Sl 650
ool amST Jlowgls

Ao 3l SiSag b Jlowgil clale (ml L il (g 6 S
Gialeil 3y50 oo (ales slp (55,51 (B2L ke oys @m 4w b
@ Camd o205l Gl Glie Jlasil 5l eolinal b a5 b e il
a9k e il oo 0055 0.9 sgu> Jlewsil g Jole Jlow S
o8 o HESIS (65,581 203l (Jlmsil Glz (20 Gl L S
Olyen w53l SO £alS 5 o G115 wwbgn il s3ed 95
O Vb czge ggoge (pl o5 adl alS J5 ead o (65,55

23,5 oo ,eSIE (65,551 23k

392 9 G bl 5 & snedyous Slallipm Gul &S (yre9s wVlie dc gaze A3 ojladds 16 095 1395 juwe i yuide Silke wdiie 220


http://journals.modares.ac.ir/article-15-283-fa.html

Downloaded from mme.modares.ac.ir at 23:48 IRDT on Monday May 7th 2018

PGS e 5 5035 s MRS 53 53551 B35 2 (apiifo 9.8) T SpswST Jlawwgils ol pudls ke sT w2

[6]

[7]

221

A .Bejan, Theory of heat transfer-irreversible power plants, [5] M. Alim, Z .Abdin, R. Saidur, A. Hepbasli, M. Khairul, N. Rahim,
International Journal of Heat and mass transfer, Vol. 31, No. 6, Analyses of entropy generation and pressure drop for a
pp. 1211-1219, 1988 . conventional flat plate solar collector using different types of metal
I. Luminosu, L. Fara, Determination of the optimal operation mode oxide nanofluids, Energy and Buildings, Vol. 66, pp. 289-296,
of a flat solar collector by exergetic analysis and numerical 2013.

simulation, Energy, Vol. 30, No. 5, pp. 731-747, 2005.

3902 5 S Sluwwl 5 ¢ sabedygud Slallyn (il paiS (yuo9s wVlie dcgoze 13 o )leuis 16 ©)93 1395 Mo )3 Sl w e


http://journals.modares.ac.ir/article-15-283-fa.html

