[bookmark: _GoBack]Project 4 Energy Use
This project deals with energy use and reducing our carbon footprint.  Please read the following article http://physics.ucsd.edu/do-the-math/2011/07/galactic-scale-energy/ from a blog called Do The Math (Uh-oh!).  
1. The Galactic Energy Scale article assumes our global rate of energy usage will grow by 2.3% per year starting at 12 terawatts (TW) right now.
a. What is a watt?  How many watts are in a terawatt?

b. The author says this 12 TW amounts to 2 kw per average global citizen.  How many such citizens is he assuming?

c. How many 100 watt light bulbs could each average global citizen keep burning every second with their share of the energy usage pie?

d. Write down an exponential equation for Energy Usage (E) as a function of time in years (t).

e. Rewrite your equation with the input for time now being centuries not years.

f. What is the doubling time?

g. The author claims we currently “receive” about 7,000 TW of energy from the sun on the land mass.  Plug this into your equation to determine in how many centuries we will be using this much energy ourselves.


2. The author claims that if we continue 2.3% annual energy growth, then in 1,350 years we will be using as much energy as the sun itself!
a. How much energy is this?
b. Why is using this much energy not possible according to the author?
c. In the third graphic there is a point labeled “steel melts”.  What does this point represent in terms of the graphic?
d. What conclusion does the author reach?  Do you agree or disagree?  Explain!

3. The article talks about global warming at the end.  Global warming is confusing because the hydrocarbons we are putting into the atmosphere absorb infrared radiation which the Earth radiates; but the hydrocarbons don’t absorb as much of the visible light coming from the sun.  This is why the carbon dioxide in the atmosphere has a warming effect instead of cooling.  Visible light has a wavelength around 500 nanometers while infrared is around 10 micrometers (1,000 nanometers equals 1 micrometer).  How much longer (what factor) is the wavelength of infrared light compared to visible?


[image: http://upload.wikimedia.org/wikipedia/commons/thumb/c/cf/EM_Spectrum_Properties_edit.svg/330px-EM_Spectrum_Properties_edit.svg.png]


Energy Consumption is Down
The following site shows how our energy use has actually fallen since 2007 as mentioned in our reading last week: http://www.eia.gov/forecasts/aeo/er/early_consumption.cfm .
Please open the Energy Consumption by Sector 1980-2040 spreadsheet which is on Blackboard.
1. Insert a new column for total energy use per year in the United States.
2. Convert this to TW (note the BTU’s are per year).
3. Roughly what percentage of the world’s total energy usage is consumed by the US?
4. What percentage of the world’s population lives in the US?
5. Which of the 4 sectors has experienced the largest % decrease from 2007 – 2013?

Information to help with reduction and offsets:
Next, we will determine how much energy you use and what you can do about it.  Use the following graphics to figure out how you could reduce your carbon “footprint” by at least 1,000 lbs of CO2 in 1 year.  
1. You must create a spreadsheet which lists each offset AND how much of each quantity from Energy Used to Evergreens Planted you are saving in 1 year!

2. The people who save the most CO2 are eligible for fabulous bonus prizes :O)  Your offsets much be legitimate, claiming you will reduce showering from 274 per day to 2 per day is suspect.

Chart of Energy Usage, CO2 Emitted, and Equivalent Resources per month in One Household based on Activities per Week.
· You can use this information to estimate how much CO2 you produce in different activities like drying clothes, taking a shower, watching TV, etc.  From here you can modify your activities and calculate your REDUCTION in CO2.

For example -  from the chart you can figure out that 1 hour of putting your clothes in the dryer uses:  219.2 lbs CO2 per month divided by 8 hours per week = 6.85 lbs CO2 per hour.  Therefore, if you decided to hang your clothes to dry, you would REDUCE your CO2 footprint by 6.85 lbs.
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http://www.science20.com/science_mom/i_wanna_go_green_so_show_me_the_math



Last part!  Numbers We Should Know.
Imagine you have to write a brief 1 page article[footnoteRef:1] for the online school newspaper on energy usage.  Write such an article using any of the information above that you find relevant (this is a QR class, you should include some statistics!).  Be sure to include a catchy title for your article  [1:  Adapted from Neil Lutsky’s Writing Assignment at Carleton College in his Measured Thinking course.] 

Please include the following:
1. Identify an important number/statistic we should know and its precise definition.
2. Present a few cogent reasons why you believe the number is important.
3. Make the number meaningful for your reader (e.g. by restating in more easily grasped terms or by making comparisons).
4. Provide source information for your number, the reference librarians can be of assistance in helping you locate and search statistical databases.
5. Answer Joel Best’s 3 questions we should ask of any statistic:
a. Who created the statistic?
b. Why did they create it?
c. How did they create it?
6. Discuss the “dark figure” associated to this statistic and any false positives/negatives resulting from the definition.
The paper should be coherent and structured.  It should have a meaningful title, an introduction, and a conclusion.  Be certain to support your claims with evidence, to exercise appropriate caution in your arguments, and to acknowledge uncertainty and complexity were relevant.  Anticipate and address the reasonable questions of the critical reader.
You will be graded using the following rubric:
· Number selection: appropriateness and significance of the topic [10]
· Reasons supporting number importance: quality and clarity [10]
· Number presentation: definition and comparative contrasts [10]
· Source information: identification and reliability evaluation, who/why/how [10]
· Paper organization: structure, opening and closing [20]
· Writing quality: grammar, word usage, sentence focus [20]
· Argument quality: statement clarity and evidence for claims [10]
· Complexity: uncertainties recognized and questions raised, dark figure, false negatives/positives [10]
Writing Quality Tips:
Proffreed/pronouns should match nouns/”very” is not very necessary/strive for concision/don’t begin sentences with numbers/”data” is/are singular/plural … be consistent
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Monthly Energy Usage, CO2 Emissions, and Equivalent Resources

Activities per Week Rating Energy/Fuel Cost* Pounds Gallons Pounds | Evergreens
Used co2 Gasoline Coal*™* Planted
100W Lightbulb 100 W 12.00 kwh $1.20 16.44 085 7.61 0.19
30 Hours
Driving 20mpg | 40 gallons gas | $120.00 | 776.00 40.00 359.26 913
200 Miles
Electric Oven 4,000 W 128.0 kwWh $12.80 175.36 9.04 81.19 2,06
8 Hours
Microwave 1,400 W 11.2 KWh $1.12 15.34 079 7.10 0.18
2 Hours
Crock Pot 250 W 5.0 KWh $0.50 6.85 035 317 0.08
5 Hours
Elect. Clothes Dryer 5,000 W 160.0 kwh $16.00 219.20 11.30 101.48 258
8 Hours
‘Air Conditioner 2,500 W 300.0 KWh $30.00 411.00 2119 190.28 484
30 Hours
Ceiling Fan 100 W 16.00 kwh $1.60 21.92 113 10.15 0.26
40 Hours
35" TV 210 W 2520 KWh $252 3452 178 15.98 041
30 Hours
Computer 200 W 32.00 KWh $3.20 1384 226 20.30 052
40 Hours
Hair Dryer 1500 W 6.00 kWh $0.60 8.22 042 3.81 0.10
1 Hour
Gas Stove 9,000 BTU 2.88 therm $346 3370 174 15.60 040
8 Hours
Propane Grill 40,000 BTU | 1.75 g propane $3.33 19.23 099 8.90 0.23
1 Hour
Charcoal Grill nfa 4 bags charcoal $20.00 44.00 227 20.37 052
1 Hour
Regular Shower 4 gpm 1.39 KWh $0.14 1.90 0.10 0.88 002
60 Min
Low-Flow Shower 2.5 gpm 0.87 kWh $0.09 1.19 0.06 0.55 0.01
60 Min
Toilet Use 1.6 gfflush 1.30kWh $0.13 1.78 0.09 0.82 0.02
20 Flushes/day
Sprinklers 720 giday 20.88 KWh $2.09 2861 147 1325 0.34

5 days





