MAE 119 Winter 2013
Prof. G.R. Tynan
Quiz 5

You have been tasked with doing the conceptual design analysis of a solar PV system
to power a village in a developing country with a population of 10,000. The per-
capita time-averaged power demand is 400 Watts. When the sun has an intensity of
1000 W/m? . the available PV cells have an open circuit voltage Voc =0.5 Vand a
short circuit current Isc=20 mA/cm? with an [-V curve form factor FF=1. The power
demand, P(t), and solar irradiance, I(t), vary in time according to:
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a) For ageneral power demand, P(t), what is the total amount of energy
production needed for a one-day period? (5 points)

b) Plot the solar cell I-V curve for this idealized case, and identify the point of
maximum power production. (5 points)

c) Find the total required solar panel area required to meet the total energy
demand if the peak solar intensity is 1000 W/m? and P(t) and I(t) follow the
curves shown above. (5 points)

d) Find the total required capacity of the energy storage system. (5 points)
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