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The production of electricity by traditional energy methods includes many

effects such as causing an increase in global warming and environmental

effects. One way to get rid of these effects is to use solar photovoltaic-

thermal (PVT) systems. In this project, an intensive literature review about

solar air and water PVT systems were conducted. Selections of solar air

and water PVT systems and solar photovoltaic (PV) cell type were

conducted. Selection of the proposed concepts of PVT systems to be

designed and developed in graduation project 2 were conducted.

ABSTRACT

- Conduct an intensive literature survey in the topic.

- Identify the main design parameters of the air and water PVT systems.

- Identify the mathematical models for designing water and air PVT

systems.

- Select suitable concepts of the PVT systems to be developed in project

(2).

This study takes in consideration the following constraints:

- Economy - Environment - Safety

- Ethical - Political - Social

- Sustainability - Technical

OBJECTIVES

PREVIOUS WORK ON SOLARAIR PVT SYSTEMS

The emerging concerns over the fossil-fuel depletion, global warming and

environmental pollution have promoted the use of efficient energy

processes. Renewable technologies are based on clean sources of energy

and the optimal use of these resources minimize environmental effects.

One of these sources is solar energy. Solar energy can be utilized by solar

thermal systems which convert solar energy into heat, PV systems to

produce electricity by photovoltaic effect, and PVT systems which

combine the use of thermal and PV systems.

INTRODUCTION

LITERATURE REVIEW

Solar PVT systems combines the functions of two technologies, thermal

and PV technologies. Solar PVT system solves the issue of increasing PV

cell temperature that result in decrease in its performance. Solar PVT

system uses a working fluid to extract the excess heat in the PV cell.

Common PVT systems use air or water as a working fluid.

SOLAR PVT SYSTEM

PREVIOUS WORK ON SOLAR WATER PVT SYSTEMS

MATHEMATICAL MODELING

Useful thermal energy and thermal

efficiency can be calculated by

൯ሶ𝑄𝑢 = ሶ𝑚 × 𝐶𝑃(𝑇𝑓𝑜 − 𝑇𝑓𝑖 , 𝜂𝑡ℎ =
ሶ𝑄𝑢

𝐺 × 𝐴𝐶

Electrical power, electrical efficiency, and

overall efficiency can be calculated by

𝑃𝑚𝑎𝑥 = 𝐼𝑚𝑝 × 𝑉𝑚𝑝 , 𝜂𝑒𝑙 =
𝑃𝑚𝑎𝑥

𝐺 × 𝐴𝐶

𝜂𝑜𝑣𝑒𝑟𝑎𝑙𝑙 = 𝜂𝑒𝑙 + 𝜂𝑡ℎ

PROPOSAL CONCEPTS

FUTURE PLAN CONCLUSION

- Design and construct the air and water PVT systems.

- Conduct experimental measurements of the systems.

- Thermal analysis of the air and water PVT systems.

An intensive literature review about solar air and

water PVT systems, selection of the systems, and

the proposal concepts were conducted.

CONSTRAINTS

AIR COLLECTOR SYSTEM 
WATER COLLECTOR SYSTEM 


