ENGR290: Renewable Energy

Quiz 5: Energy storage and deferred loads
Nov 21, 2013.

Problem 1

Mr. West owns a ranch out in Nowhere, New Mexico which has a water well in a remote area that is
inaccessible to utility power. To keep his cows from dying of thirst, he needs to keep water in their
watering tank at all times. The cows drink 600! of water each day. The well pump burns 1200W
at 120V AC and pumps 50//min to the tank. The water tank holds 4000/. The sun is SIm}la.r to
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1. On average, how much does the pump need to run each day? (hr/day)

24U
2. On average, how much power does the pump consume each day? (kKWh/day) O.1Ykuwh

3. (a) Draw a block diagram of a diesel generator based system. D, 1Lh 175 k
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4. (a) Draw a block diagram of PV powered system thhout batteries.
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(b) How big must the PV array be? (kW)

(¢) On what schedule should the pump run to maximize its efficiency.
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5. (a) Draw a block diagram of a PV powered system with batteries.
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(b) How big must the PV array be? (kW) - L/DLJ

L
(c) What battery capacity would be appropriate? (kWh) 70 24l
(d) On what schedule should the pump run to maximize its efficiency.
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