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This is a modified energy system is a stand-alone photovoltaic system for small workshop and simple industrial operations in arid areas. An equivalent circuit of PV-array is considered to obtain the quantity of electrical energy to be converted into the required thermal energy for the suggested processes (boiling, heating and melting processes) according to the concerned materials as case study. 

This study has been based on Egyptian meteorological data, but the methodology can be applied to any other geographical area. Arid zones of Egypt have favourable conditions for solar applications. The average daily solar energy incident on a horizontal surface exceeds 5 kWh/m2/day, alternatively long duration of high sunrise about 11 hours and high ambient air temperature. Khargah site is selected as case study and it is located in hot dry areas at 25.27o latitude and 30.32o longitude. The annual average of direct normal incident solar radiation equals 8.69 kWh/m2/day, diffuse solar radiation equals 1.86 kWh/m2/day, global solar radiation equals 6.30 kWh/m2/day, total sky cover (cloudiness) in Oktas equals 0.7 (where the scale is zero Oktas for the clear sky and 8 Oktas for the total clouded sky) and actual sunrise duration equals 10.87 hours. The aim of this work has been to present a new technique of using the renewable energy sources in industrial field in arid areas. The results show that the total electrical power for all systems equals 12.725 kW, when the boiling, heating and melting processes are working at the same time with the required electrical loads of the workshop. Concerning solid materials, Carbon needs the highest amount of heat energy to reach the melting point, thus the biggest PV size is needed, while Cadmium needed the lowest amount of heat energy to reach the melting point according to the physical and thermal properties of each material.

Concerning liquid materials, oils needed the highest amount of heat energy for boiling that the highest electrical power is required and biggest PV size is constructed according to the thermal properties of these materials. 

