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-oht).

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?

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

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

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

(t).

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

What is the doubling time?

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.
b.
c.

How much energy is this?

Why is using this much energy not possible according to the author?

In the third graphic there is a point labeled “steel melts”. What does this point
represent in terms of the graphic?

What conclusion does the author reach? Do you agree or disagree? Explain!


http://physics.ucsd.edu/do-the-math/2011/07/galactic-scale-energy/

Energy Consumption is Down
The following site shows how our energy use has actually fallen since 2007:
http://www.eia.gov/forecasts/aeo/er/early consumption.cfm .

Please open the Energy Consumption by Sector 1980-2040 spreadsheet which is on Blackboard.

Insert a new column for total energy use per year in the United States.

Convert this to TW (note the BTU’s are per year).

Roughly what percentage of the world’s total energy usage is consumed by the US?
What percentage of the world’s population lives in the US?

Which of the 4 sectors has experienced the largest % decrease from 2007 — 20137

unkewnNe

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
table to figure out how you could reduce your carbon “footprint” by at least 1,000 Ibs of CO, in 1 year.

1. You must create a spreadsheet which lists each of your offsets AND how much of each quantity
from Energy Used to Evergreens Planted you are saving in 1 year! You must save at least 1,000
lbs of CO; in 1 year.

Chart of Energy Usage, CO, Emitted, and Equivalent Resources per month in One Household based on
Activities per Week.

- You can use this information to estimate how much CO, 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 CO,.

For example - from the chart you can figure out that 1 hour of putting your clothes in the dryer
uses: 219.2 Ibs CO2 per month divided by 8 hours per week = 6.85 |bs CO2 per hour. Therefore,
if you decided to hang your clothes to dry, you would REDUCE your CO, footprint by 6.85 Ibs.


http://www.eia.gov/forecasts/aeo/er/early_consumption.cfm

Monthly Energy Usage, CO2 Emissions, and Equivalent Resources

Activities per Week Rating EnergyiFuel Cost* Pounds Gallons Pounds | Evergreens
Used co2 Gasoline Coal** Planted
100W¥ Lightbulb 100 W 12.00 K\Wh $1.20 16.44 085 7.61 0.19
30 Hours
Driving 20 mpg 40 gallons gas $120.00 776.00 40.00 359.26 9.13
200 Mifes
Electric Oven 4,000 W 128.0 kWh $12.80 175.36 9.04 81.19 2.06
8 Hours
Microwave 1,400 W 11.2 Kéwh $1.12 15.34 0.79 7.10 0.18
2 Hours
Crock Pot 250 W 5.0 KWh $0.50 6.85 0.35 3.17 0.08
5 Hours
Elect. Clothes Dryer 5,000 W 160.0 KWh $16.00 219.20 11.30 101.48 2,58
8 Hourrs
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 25.20 kWh $2.52 34.52 178 15.98 041
30 Hours
Computer 200 W 32.00 kWh $3.20 43.84 226 20.30 0.52
40 Hours
Hair Dryer 1500 W 6.00 KWwh $0.60 8.22 042 3.91 0.10
1 Hour
Gas Stove 9,000 BTU 2.88 therm $3.46 33.70 1.74 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 4400 227 20.37 0.52
1 Hour
Regular Shower 4 gpm 1.39 KWh $0.14 1.90 0.10 0.88 0.02
60 Min
Low-Flow Shower 25 gpm 0.87 KWwh $0.09 1.19 0.06 0.55 0.01
60 Min
Toilet Use 1.6 gfMush 1.30k\Wvh $0.13 1.78 009 0.82 0.02
20 Flushes/day
Sprinklers 720 giday 20.88 kWh $2.09 28.61 147 13.25 0.34
5 days
http://www.science20.com/science_mom/i wanna go green so show me the math
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