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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, the effects of using pure water, water/ethylene glycol mixture with 50:50 wt% and pure
Received 29 August 2017 ethylene glycol as the working fluids on the energy and exergy efficiencies of a photovoltaic thermal
Accepted 08 October 2017 (PVT) system are experimentally investigated. Moreover, the performance of the PVT systems are

Available Online 02 November 2017 compared with a conventional photovoltaic (PV) system. The experiments are performed on a selected

day in August at the Ferdowsi University of Mashhad, Mashhad, Iran (Latitude: 36° and Longitude:

Keywords: A . . N ! .

Photovoltaic Thermal System 59°). The investigated parameters in this study are: the photovoltaic cells temperature; output electrical

Water/Ethylene Glycol Mixture and thermal powers; electrical and thermal energy efficiencies; output electrical and thermal exergies;

Energy and Exergy Analysis and electrical and thermal exergy efficiencies. Based on the results, the PVT system with water/ethylene
glycol mixture increases the output electrical power by about 5.41 % compared to that of the PV
system. Furthermore, the results indicate that using pure water in the PVT system enhances electrical
and thermal energy efficiencies compared to those of pure ethylene glycol and water/ethylene glycol
mixture, whereas the overall exergy efficiency of PVT systems with pure water and water/ethylene
glycol mixture working fluids are approximately same.
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Table 1 Properties of the photovoltaic thermal system [18]
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Table 2 Thermodynamic properties of the working fluids [28,29]
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Fig. 1 A view of the experimental setup
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experiments for the conventional PV and the PVT systems
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Fig 4 Variations of the output electrical power during the daily
experiments for the conventional PV system and the PVT system with
water/ethylene glycol mixture as the working fluid
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Fig. 2 Variations of solar radiation and ambient temperature during the
test period
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Fig 5 Variations of the electrical energy efficiency during the daily
experiments for the conventional PV system and the PVT system with
water/ethylene glycol mixture as the working fluid
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Fig 7 Variations of the electrical exergy efficiency during the daily
experiments for the conventional PV system and the PVT system with
water/ethylene glycol mixture as the working fluid
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Fig 6 Variations of the output electrical and thermal exergies during the
daily experiments for the PVT system with water/ethylene glycol
mixture as the working fluid
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