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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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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
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