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1) Indicate which of the following units are energy (E), power (P), or neither (N). (12 points)

	Joule/sec______
	Calorie/Hour_________

	calorie________
	electron-volt _______

	Joule __________
	kJ/m2____________

	Quads________
	Kilowatt /hour_____________

	BTU__________
	BTU/hour_________

	kilowatt -kg_______
	Kilowatt-hour_____________


2)  You are designing a room on a house that will utilize passive solar design.  Describe important characteristics of the space including building orientation, materials, and design attributes that make the space usable for both summer and winter seasons.  You may draw a sketch to assist with your explanation. (15 Points)

3) Describe the fundamental physics and parts behind a generator producing electricity.  (10 points) 

4) Describe the Photoelectric effect. (5 points)
5)  List the following colors of light in order of their energy, lowest to highest   (6 points)


Green, violet, red, blue, infrared, ultraviolet.  (Hint: Blue has a higher frequency than red)

6)  Explain why the efficiency from solar cells are limited to 10 – 15%.  (5 points)
7)  Describe two ways solar energy can be used to create electricity. (5 Points)

8)  How much power can you get from a 1.5m2 panel operating at 8% efficiency if the incident solar flux is 1000W/m2? (8 points)
9)  Describe what happens when various appliances are plugged into an outlet which causes the circuit breaker or fuse to blow.  (Describe technically if the voltage applied or the current flowing caused the blown breaker and how the appliances and circuit breaker are connected to the main power, i.e. series or parallel)  (10 points)
10) A wind generator is putting out 600 watts in a 10 mph. wind.  How much power will it produce in a 20 mph wind?. (5 points)
11)  How much current could a 12 volt,  95 watt solar PV panel deliver to a load? (5 points)

12)  The total irradiance available at an Eastern Oregon site in one year is measured to be 1925  EQ \f(kWh,m2) . What is the total electrical energy in kw-hours produced in a year if 25% of an area of 2.5*106m2 (approx. 1 square miles) is utilized with heliostats to make electricity.  The Carnot efficiency is 40%, the efficiency of converting Solar Heat into hot water to turn the turbine is 60%*, and 85% of that thermal energy is converted into electricity.  (*Note you only get 60% of the solar energy hitting the tower due to heat loss at the tower due to convection, conduction, radiation.  There is also energy lost since the heat from the tower goes to storage and the stored heat is what is converted into hot water to run the turbine.) (10 points)
13)  What is meant by the term “cogeneration” power plant. (5 points)

14) The hot water you use during a shower needs an average of 4.7 kW-hrs of electrical energy to be heated.  Mount Hood has an elevation around 3km.  How many Mt. Hoods would you have to climb to gain enough Gravitational Potential Energy to equal the energy used in taking the shower ( Approximate your mass to be 60kg.)  (G.P.E. = mgh) 1kw-hr=3.61x106J  (10 Points) 

15) Sketch a flat plate collector that will be used to heat water for domestic use.  Be sure to label the parts and make a brief statement on what the material is and why it is an important part of the collector. (15 Points)

16)  In the Falling Mass generator, a 1kg mass is suspended 1.2m above the floor. The mass fell at a rate of 1.2m in 4s to produce 3V and 1 watt of power.   A second bulb that operates at 3V and 2 watts is placed in parallel with the first bulb.  What must be done to the system to make both bulbs light properly? (10 points)

17) What is the efficiency of the system described in previous question.   (5 Points)

18)  Describe the basics on how a fuel cell works. (5 points)

19)What is the cost per kilowatt-hour if a $4.20 battery provides 12 volts at  5 amps for 1 hour. (10 Points)

