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Global GHG emissions

http://www.eia.gov/environment/

http://www.ipcc.ch/publications_and_data/ar4/syr/en/figure-spm-5.html
http://www.ipcc.ch/publications_and_data/ar4/syr/en/figure-spm-5.html


Global Temperature Rise vs. GHG Concentration

National Oceanic and Atmospheric Administration, "Global Climate Change Indicators," www.ncdc.noaa.gov (accessed Apr. 13, 2010)

http://www.ncdc.noaa.gov
http://www.ncdc.noaa.gov


Video



Global Future Scenario

http://www.ipcc.ch/publications_and_data/ar4/syr/en/figure-spm-5.html

http://www.ipcc.ch/publications_and_data/ar4/syr/en/figure-spm-5.html
http://www.ipcc.ch/publications_and_data/ar4/syr/en/figure-spm-5.html


A Global Competition

International Energy Agency, World Energy Outlook (2012)
International Energy Agency, CO2 Highlights (2011)
U.S. Environmental Protection Agency, International Non CO2 Projections (2012) 



2011 US GHG Emissions

http://www.epa.gov/climatechange/ghgemissions/sources.html

6.702 Million Mt Co2e

http://www.epa.gov/climatechange/ghgemissions/sources.html
http://www.epa.gov/climatechange/ghgemissions/sources.html


Residential Energy Use

U.S. Energy Information Administration, Residential Energy Consumption Survey



Electricity Units and Concepts

Use and production key unit: Kilowatt hour (kWh)
“The kilowatt-hour (symbolized kWh) is a unit of energy 
equivalent to one kilowatt (1 kW) of power expended 

for one hour (1 h) of time.”



Relation between kWh and GHGs

Related to type of fuel used at the powerplants and 
grid efficiency:

Powerplant fuel kg/kWh PG&E Mix. (2006)

Nat. Gas 0.45 40.0%

Nuclear 0.03 24.00%

Large Hydro. 0.025 22.00%

Coal 1 2.00%

Renewable 0.02 12.00%

PG&E Emission factor (2006)= 0.215 kg/kWh

http://www.pge.com/includes/docs/pdfs/shared/environment/calculator/pge_ghg_emission_factor_info_sheet.pdf

PG&E Emission factor (2011)= 0.178 kg/kWh

http://www.pge.com/includes/docs/pdfs/shared/environment/calculator/pge_ghg_emission_factor_info_sheet.pdf
http://www.pge.com/includes/docs/pdfs/shared/environment/calculator/pge_ghg_emission_factor_info_sheet.pdf


Natural Gas Units

Use and production key unit: Therm (kWh)

“A cubic foot (cf) of gas is the amount of gas needed 
to fill a volume of one cubic foot under set conditions 

of pressure and temperature. To measure larger 
amounts of natural gas, a "therm" is used to denote 
100 cubic feet, and "mcf" is used to denote 1,000 

cubic feet.”



Relation between Gas and GHGs

Use and production key unit: Therm (kWh)

“The combustion of natural gas releases CO2. The 
emission factor for natural gas represents the amount 

of GHGs emitted per therm of natural gas 
combusted.”

Nat. gas Emission factor= 5.31 kg/therm

http://www.pge.com/includes/docs/pdfs/shared/environment/calculator/pge_ghg_emission_factor_info_sheet.pdf

http://www.pge.com/includes/docs/pdfs/shared/environment/calculator/pge_ghg_emission_factor_info_sheet.pdf
http://www.pge.com/includes/docs/pdfs/shared/environment/calculator/pge_ghg_emission_factor_info_sheet.pdf


Source Energy vs. Energy Use



"The Elusive Negawatt" from The Economist

http://www.bonusjoules.co.nz/B_J_Site/Cartoons/Chapter%205/5.0%20Negawatts%20&%20Junk%20Joules/Blog%205.5%20inflation%20&%20education.htm

1. Why is it important to reduce global energy use? What are the energy savings   
    options for home owners discussed in the article?
2. What is the current trend in global energy consumption? in the US?
3. Since efficient technology is available to home owners and consumers, why is it 
    NOT more widely popular?
4. What are the policies governments use as incentives towards energy efficiency? 
    for the general public? for the utilities?  

http://www.epa.gov/climatechange/ghgemissions/sources.html
http://www.epa.gov/climatechange/ghgemissions/sources.html


Homework - 8/30

Your home energy use assignment
- Go to http://www.bykservices.com/How-it-works
- Download your house Green Button files as indicated (Step 1)
- In Excel, open the files and keep the year 2012 of electricity AND natural gas data
- Sum-up the year total kWh and total therm
- Keep the house full address (we'll need this later)
- Print the file as pictured and turn it to your instructor for grading.
Note: If your home in NOT in PG&E service area, compile your utility monthly 
invoices to get these data.

http://www.bykservices.com/How-it-works
http://www.bykservices.com/How-it-works


Reading 8/30

Your Reading assignment
- Read chapters 1-3 in Chiras (Chap. 1 = Group 1...)
- Prepare a 15 min. presentation/talk of the key concept in groups.
- Email me your group reading notes/presentation by Th 8/29 2pm
  Limit: 1 page or 1,500 characters


