


	

Assignment   #2   Due March 1, 2016   (hand this page in as your title page)

ALL ASSIGNMENTS MUST BE LOADED TO MOODLE AND HANDED IN CLASS. They MUST BE STAPLED WITH THE COVER SHEET BEING THE FIRST PAGE CONTAINING NAME AND STUDENT NUMBER.
Total :  24 points for 12 multiple choice, each worth 2 points
      and 56 points for long questions. 
           Total = 80 points.



Name :

Student #:
                               QUESTIONS

1. Which of the following air pollutants is emitted mainly by the automobile? 
a. particulates
b. carbon monoxide
c. sulfur dioxides
d. hydrocarbons
e. nitrogen oxides

Answer: b

2. The emissions of particulates due to the burning of coal can be reduced by the use of ________. 
      a. electrostatic precipitators
b. scrubbers
c. coal from strip mines of the Western US
d. limestone
e. catalytic converters

Answer: a

3. CFC’s in the stratosphere ________.
a. provide protection from incoming solar radiation
b. dissipate within days
c. combine with NOX to produce smog
d. adsorb ultraviolet light from the sun
e. contribute to ozone destruction

Answer: e

4. The measure of the position of the sun from the horizontal is called the ________.
a. altitude	
b. azimuth	
c. declination	
d. insolation

Answer: a

5. If the insolation upon a flat plate collector is 800 Btu/ft2/day, how large must the collector be (in square feet) to provide 30,000 Btu/hr of thermal energy for an entire day? Take the efficiency of the collector
to be 50%.
a. 150	
b. 750	
c. 1800	
d. 4000	

Answer: c

6. During which season will more insolation be delivered to a vertical south-facing window on
 a clear day? 
a. winter	
b. fall	
c. spring	
d. summer	
e. depends upon the R-value

Answer: a

7. The largest share of renewable energy in the U.S. comes from
a. wind	
b. natural gas	
c. hydro	
d. petroleum	
e. radiant solar

Answer: c

8. The “R-value” of material is not related to its ________.
a. composition
b. area
c. thickness
d. resistance to heat flow

Answer: b

9. The Hubbert curve for an energy resource displays what quantity on the y-axis?
a. time	b. total production	c. yearly production	d. amount of fuel left

Answer:  c

 10. The fuel that provides most of the electricity in the U.S. is ________.
a. oil	b. natural gas	c. coal	d. uranium	e. solar

Answer: c

  11 .When a hydrocarbon burns which of the following are inevitable byproducts (chemicals that have to be formed):
a. CO2 
b. SO2
c. Ozone
d. Mercury
e. Water

  Answer: a + e

.  12. If you started with $100 in the bank and you had $200 after letting it sit there for 5 years, what would be the annual interest rate you received?
a. 2%	b. 5%	c. 10%	d. 14%	e. 22%

Answer: d 
Use Doubling time =  5 years = 70 years/% rate 
So % rate   = 70 years/5 = 14 %



For the following questions, if the answer requires a derivation, clearly show the equations, the calculation and units. Exact copying from the lecture notes is not encouraged – expand on definitions. 


13.  a) A heat pump is used to heat a house. The outside temperature is –5°C and the inside temperature is +21°C. What is the Carnot efficiency for this heat pump?  (3 points)

       b) What is insolation and what are its units (in any system)?   Explain Fig 6.8. (5 points) 
       
       c) What is the difference between an active and passive solar heating system (read chapter 6 of the book).  2 points

Answer:  
      a) The temperatures must be converted to Kelvin as

–5°C + 273 = 268 K
+21°C + 273 = 294 K

 The Carnot efficiency  = 1 – Tc/Th = 1 - 268 K)/294 = 0.0884  = 8.8%

     b) Something along the lines of: Amount of solar radiation reaching the earth, units eg Btu/ft2/hour or W/m2)
              
               c) Insulation, south facing windows, thermal storage. 
              
14.) If the insolation on a flat plate collector is 1000 Btu/ft2/day how large much the collector be to provide 30,000 Btu/hour of heat for 1 day? The collector efficiency is 30%.  5 points

  Answer: 1000 Btu/ft2 x (A) x (0.30) = 30,000 Btu/hour × 24 hours. 
        A = 2400 ft2
 
15.) How many square feet of collector are required to provide all the thermal energy needed to heat a house for one day when the heat load is 30,000 Btu/hr? Take the mean daily insolation on the collector surface to be 1500 Btu/ft2/day and the collector efficiency to be 30%. (5 points).

  Answer:    Q = I x ε x A
                     30,000 Btu/hour = 30,000 x 24 / 24 hours = 720000/day
                   Solar energy collected in one day will be 1500 Btu/ft2/day x (.3) x A  = 720000/day
               So A  = 1600 ft2

16. a) What three constraints might be expected to decrease demand for coal production?  (3 points)
     
      b) What are the differences between secondary and tertiary enhanced recovery methods? (2 points)
 

Answer: Constraints on coal demand will come from stricter air pollution standards, smaller demand for
electricity, and lower cost of other fuels.
Secondary recovery injects water in the ground to increase pressure on oil while tertiary recovery
injects steam, gas, or organic solvent into the ground to enhance recovery.

17).  If the frequency of a seismic wave is 100 Hertz, what will its wavelength be in granite rock (see table 7.4 of the textbook to get the speed of sound in granite)? (2 points). Remember that v  = λf. 
 
Answer: v = λf, but their velocities are quite different. 
 
   6000 m/sec = 100/sec  x wavelength
  So wavelength = 6000 m/sec / 100/sec = 60 m

18)  Calculate the pressure exerted in your hand if you hold up a 15 pound box of apples? Estimate the area of your hand in square inches assuming it’s a rectangle. If I see all of you having the same hand size I will be very suspicious. 3 points. Example of what I mean by “rectangle”
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Answer: 
For my hand, the area is about 4 x 6 sq inches.
             p = F/A = 15 lbs/(4 in. × 6 in.) = .62 psi

19.  .  a) What is “greenhouse effect”? Draw diagrams and pictures as necessary. (5 points)
       
 Read book
       b)  Describe what global warming means and draw pictures if necessary to illustrate your point. 
(5 points)

Read book

       c)  Read Chapter 8 section C and summarise briefly the properties of  the various air pollutants (there are 8 sub categories)    (16 points)


Read book
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