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March 17 Homework Assignment
1.
If incident solar radiation averages 700 W/m2 for 8 hours, estimate the area, A, of 80% efficient heliostats needed to provide 10 MW of electrical power (as in Solar One).  Assume that the efficiency of converting solar heat to electrical energy is 35%.  Calculate the land area that would be required for a solar thermal power plant delivering 1000 MW of electrical power under these conditions, assuming that the land area for the mirrors is twice the area of the mirrors themselves.
2.
A single-story retail store would like to supply all its lighting requirements with batteries charged by photovoltaic cells.  The PV cells will be mounted on the horizontal rooftop.  The time average lighting requirements for the store are 10 watts per square meter of ceiling area.  The annual average solar irradiance is 150 W/m2, the cell efficiency is 15%, and the battery charging-discharging efficiency is 80%.  Assuming the roof area is the same as the ceiling area, what fraction of the roof area would be required to supply all the lighting?
3. Problem 13.8 in text.  Problem 13.8 in text: Let’s assume a world of 10 billion people with an average demand for electricity of 1 kWe per person (720 kWh per month) for providing lighting, running refrigerators, other appliances, TVs, computers, etc.  What surface area of polycrystalline silicon photovoltaic collectors would be required to provide the electrical needs for 10 billion people?  How much electrical storage capacity would you estimate would be needed?  If lead-acid batteries were used to store the energy, what mass of batteries would be required?  (Hint: see Chapter 16, Table 16.1)
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