Y

AT
= Ec
S

ISSN: 2476-6909; Modares Mechanical Engineering. 2021;21(11):743-755

Energy and Exergy Analysis of 190 W Photovoltaic Cell

ARTICLE INFO

ABSTRACT

Article Type
Original Research

Authors
Sharfabadi M.t
Ghiasi, M. 1.1
Seraj A2

How to cite this article
Sharfabadi M., Ghiasi, M. L.,
Seraj A., Energy and Exergy Analysis

of 190 W Photovoltaic Cell. Modares
Mechanical Engineering. 2021; 21
(11):743-755.

1 Development and Optimization of
Energy Technologies Division,
Research Institute of Petroleum
Industry (RIPI), Tehran, Iran
2Faculty of Mechanical Engineering,
University of Tehran

*Correspondence

Address: West Blvd. of Azadi Sports
Complex- Tehran - Iran

Phone: -

Fax: -

mazidim@ripi.ir

Article History

Received: 01 December, 2020
Accepted:06 May, 2021
ePublished: 27 September, 2021

In this paper, the performance of a typical 190 W photovoltaic cell, located in the Research
Institute of Petroleum Industry, Tehran, Iran, has been studied and evaluated from the energy
and exergy point of view. A computer code has been developed for modeling and determining
the electrical characteristics of the system such as open-circuit voltage, short circuit current,
system resistances, maximum power point properties, and characteristic curves. The
operational and electrical parameters of the system and the environmental conditions such
as solar radiation, wind speed, and ambient temperature have been experimentally measured
and logged on one typical day of May. For the validation of the model, the results obtained
from the model have been compared with the data reported by the manufacturer as well as
the experimental data. The results show that the energy efficiency varies from 11.22 to 13.94
percent during the study period (7:30 AM to 5:30 PM) and its average is equal to 13.19
percent. The exergy efficiency also varies from 14.77 to 16.66 percent during the study period
and its average is 15.62 percent.

Keywords Photovoltaic Cell, Characteristic Curves, Energy Efficiency, Exergy Efficiency, Solar
Plant
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