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ABSTRACT

Renewable energy becomes an appealing technology that used in many applications in our
life. Environmentally it reduces the CO, emissions and enhance the systems sustainability.
This research study the beneficial of using PV-system with thermal storage tank (TST) to
power an air cooled chiller, associated with three different scenarios.

The simulation methodology is adopted in this research to study the various scenarios of the
combination of the utility, PV-system, thermal storage tank and air cooled chiller. The
scenarios are based on the annual simulation building library of the TRNSYS simulation
software. The three scenarios investigated in this study include supplying an air cooled chiller
using PV-system with the grid, PV-systems with grid and TST and finally fully supplying the
system by PV-system and TST .

The first scenario gives a reduction in energy consumption from the grid by 81%, and the CO,
emissions by 72%, in addition the payback period equal to 9 years with 4,350% total profit
along the project life cycle. The second scenario saves 75.6% of the utility energy
consumption and decrease the CO, emissions by 68%, moreover the payback period becomes
12.4 years with 3,202$ total profit. The final scenario, chiller is 100% supplied from the
extended PV-system size and TST volume, which leads to the best reduction in the amount of
CO, emissions by 89.5%, furthermore the payback period equal to 12.5 years with 4,206%
total profit.
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