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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, energy and exergy efficiency of residential-type direct absorption solar collector using
Received 01 March 2018 PVP-coated silver nanofluid has been evaluated experimentally. First, stability and thermophysical and
Accepted 06 Apnil 2018 optical properties of nanofluid have been considered using the theoretical and experimental methods.

me 2 1 . P K . .
bt eI Then, outdoor thermal performance of collector is investigated using the experimental setup based on

EN12975-2. Measurement of optical properties of nanofluid using the spectrophotometry method show

Qj{;;i;‘ff;w that the extinction coefficient of the base fluid is increased up to 6.24 cm using 1000 ppm PVP-coated
Direct Absorption silver nanoparticles. Results of energy analysis show that the collector efficiency is increased by
Silver Nanofluid, Extinction Coefficient increase of flowrate and concentration of nanofluid asymptotically. It is observed that exergy efficiency
Brergy Efficiency is firstly increased by nanofluid concentration and then, decreased after reaching the optimum value.

The optimum concentration was 500 ppm for all flowrates. The variation of exergy efficiency by
reduced temperature difference is similar to volume fraction. The optimum exergy efficiency is obtained
at 0.01 m’K/W. The decrease of exergy efficiency by flowrate indicated that exergy losses due to
pressure drop have the significant effect on the collector performance.
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1-Collector, 2-Insulated pipe, 3-Temperature sensor, 4-Air vent, 5-
Flowmeter, 6-Pump, 7-Flow control valve, 8-Heater/Cooler for
primary temperature control, 9-Expansion Tank, 10-Insulated pipe, 11-
Temperature sensor, 12-Pyranometer.

Fig. 3 Schematic of the standard test loop and image of the
experimental setup DASC outdoor performance test [22]
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