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Abstract

In this thesis, an uneven span greenhouse is considered which is integrated with semitransparent
photovoltaic thermal (PVT) system for agriculture (pot cultivation), aquaculture and algaculture
applications (solar pond) to meet the ever-increasing food and energy demands. For the analysis
of uneven span Greenhouse integrated Semitransparent Photovoltaic Thermal (GiSPVT) system,
heat and mass transfer correlations are considered and basic energy balance equations as a function
of climatic, operational and design parameters have been written for each component of a given
uneven span GiSPVT system analytical expressions for solar PV module, greenhouse room air,
and water temperature have been derived. For the proposed system, hourly variations in the
temperature of water in pond, greenhouse air and solar cell temperature has been determined using
IMD Pune weather data for New Delhi, India. Further, thermal energy (low grade energy) is
calculated using these expressions obtained by thermal modeling of uneven span GiSPVT system
considering four cases for variation of solar pond depth. Similarly, high grade energy which is
electrical energy is calculated for uneven span GiSPVT system. Also, the result of modification in
PV module packing factor for south roof of uneven span GiSPVT system is taken into
consideration. Additionally, weather conditions for Indian cities are considered to evaluate annual
performance of Uneven Span GiSPVT system. Microsoft Excel 2011 and MATLAB 2015 have
been used to evaluate various unknown parameters as stated above. Furthermore, experimental set
up for three configurations of uneven span GiSPVT system is prepared, which is divided into 6
zones (I to I'V) for three different configurations of PV module namely, 80 Wp, 50 Wp and,25 Wp
PV modules, integrated at the south roof of greenhouse in Ballia, Varanasi (U.P.) India. Periodic

model for uneven span GiSPVT system is derived as well.
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