Calculation Methods, Assumptions, and Sources
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System Details page, Energy/Pollution Equivalents Section
Electricity equivalents
Americans' electricity needs for one day. 

Assumption: Electricity consumption in the US = 12,292 kWh. Source: 2001 total electricity consumption and 2004 total population figures from the CIA World Factbook: http://www.cia.gov/cia/publications/factbook/geos/us.html. 

Hours use of an energy efficient CFL light bulb. 

Assumption: 13-watt compact fluorescent bulb, roughly equivalent light output as a 60-watt incandescent. Source: For more information about CFL bulbs, see http://www.eere.energy.gov/consumerinfo/factsheets/ef2.html. 

Minutes yakking on a mobile phone. 

Assumption: Digital phone talk-time power consumption is about 0.99 watts, or 0.00099 kW. Source: http://www.commsdesign.com/design_corner/showArticle.jhtml?articleID=12801994. The line about "275 mA" during talk time can either be taken to mean at a voltage shown in the table (2.8V) or at typical phone battery voltage of 3.6V (from about 2 paragraphs down). This implies talk-time energy consumption of 0.77-0.99 watts. We've assumed 0.99 watts for our calculation. 

Pollution equivalents
Pounds of CO2 emissions. 

Assumption: On SolTrex.com, used national average electricity generation fuel output rate of 1392.49 lbs CO2 per MWh. On soltrex.masstech.org (Massachusetts implementation), used NE-ISO average fuel output rate of 897.11 lbs CO2 per MWh. Source: EPA's eGRID 2002PC, version 2.01, using emissions data reported in 2000. For more information, go to http://www.epa.gov/cleanenergy/egrid/index.htm. 

Miles worth of CO2 emissions from the average American car. 

Assumption:  0.9142  lbs CO2 per mile driven , given 19.564 lbs. of CO2 per gallon of gasoline and a national average of 21.4 miles per gallon for cars  (19.564/21.4=.9142). Source:  The conversion factor for the lbs. of CO2 per gallon of gasoline comes from the U.S. Department of Energy and the Energy Information Administration, Instructions for Form EIA 1605B, Voluntary Reporting of Greenhouse Gas Emissions, Appendix B. The average car mileage figure come from the Energy Information Administration - Monthly Energy Review - February 2001, Table 1.10. Both these conversion factors are referenced in the Green Tags USA calculator at www.greentagsusa.org/greentags/calculator_step3.cfm. 

Trees cut down, given their capacity to absorb CO2. 

Assumption:  671 lbs. CO2 per tree over its lifetime, given 235 tons (470,000 lbs.) of CO2 abated per acre of trees over the course of the trees' lifetime and the US government-endorsed figure of 700 trees per acre on average. Source:  "Sector-Specific Issues and Reporting Methodologies Supporting the General Guidelines for the Voluntary Reporting of Greenhouse Gases under Sections 1605(b) of the Energy Policy Act of 1992."  For further reading, see “Sequestration: How Much CO2 Does a Tree Take Up?” from the Tufts Climate Initiative: http://www.tufts.edu/tie/tci/sequestration.htm.
Calculator Pages

Physical Constants and Conversion Factors Used Throughout the Calculator Pages

Energy Unit Conversion Factors

· Joules Per British Thermal Unit (BTU) = 1054.4

· Joules Per KiloCalorie (Kcal) = 4184 

· Joules Per kilowatt-hour (kWh) = 3.6E6 

· Joules Per watt-hour (Wh) = 3600 

· Joules Per Foot-Pound = 1.3558 

· Joules Per Horsepower-hour (HPHr) = 2.6845E6

· Watts Per Horsepower (HP) = 746

Distance, Speed, Mass and Temperature Conversion Factors

· Meters per second (mps) per Mile per hour (MPH) = 0.44704

· Feet Per Meter = 3.28284

· Feet per Mile = 5280

· Pounds Per Kg = 2.2

· Seconds Per Hour = 3600

· Degrees Farenheit (F) Per Degree Celcius (C) = 1.8

· H2O Pounds per Gallon = 8.34
· H2O Joules Per KgC = 4180

· Gasoline Pounds Per Gallon = 5.8552
Physical Properties of Forces and Substances

· Gravity = 9.80605

· CO2 Ft3 Per Pound = 8.8

· SO2 Ft3 Per Pound = 8.84

· NOX Ft3 Per Pound = 8.9 (Note: Use value for Nitrous Oxide. Nitric Oxide is 13.05)

· Gasoline BTU Per Pound = 20460   // BTU / #m
 

Source: CRC Handbook of Tables for Applied Engineering Science, 2nd edition

 

Chemical Energy Equivalents Page

Fast food meals
Assumption: 1500 kiloCalories (Kcal) per fast food meal, roughly equivalent to a “supersized” burger, fries and soft drink combo. Source:  McDonalds’ nutrition information is posted here: http://www.mcdonalds.com/usa/eat/nutrition_info.html. 

Pieces of firewood
Assumption: Wood contains 7,000 BTU per pound. Source: CRC Handbook of Tables for Applied Engineering Science, 2nd edition.

Gallons of gasoline
Assumption: Gasoline contains 20,460 BTU per pound. Source: CRC Handbook of Tables for Applied Engineering Science, 2nd edition.

Pounds of coal
Assumption: Anthracite coal (the best quality) contains 12,000 BTU per pound (lower-grade coals such as lignite contain about 7,000 BTU per pound. Source: CRC Handbook of Tables for Applied Engineering Science, 2nd edition.

Therms of natural gas
Assumption: Natural gas contains 24,100 BTU per pound. Source: CRC Handbook of Tables for Applied Engineering Science, 2nd edition.

Lead-acid battery pounds
Assumption: A lead-acid battery can store 36 watt-hours (Wh) per kilogram (kg). Source: CRC Handbook of Tables for Applied Engineering Science, 2nd edition.

Exercise Equivalents Page

Walking up flights of stairs
Assumption: ;laskdjf. Source: ;lkj.

Aerobics, backpacking, etc. 

Assumption: ;laskdjf. Source: ;lkj.

Hiking out of the Grand Canyon
Assumption: Grand Canyon is 5000 feet deep.. Source: ;lkj.
Mechanical Energy Equivalents Page

Space shuttle speed
Assumption: laskdjf. Source: lkj.
3000 pound car
Assumption: laskdjf. Source: lkj.
Hours work by a strong plow horse
Assumption: laskdjf. Source: lkj.
Dropped water balloon, watermelon, etc.
Assumption: laskdjf. Source: lkj.
Pollution Equivalents Page

Used in all calculations on this page

Volume of Goodyear Blimp

Volume of Living Room

Volume of Basketball

Volume of Ping-Pong ball

Pounds of carbon dioxide
Assumption: laskdjf. Source: lkj.
Pounds of sulphur dioxide
Assumption: laskdjf. Source: lkj.
Pounds of oxides of nitrogen
Assumption: laskdjf. Source: lkj.
Gallons of water to cool the power plant
Assumption: laskdjf. Source: lkj.
Avoided Pollution Calculator Page

(from EPA E-Grid database for CSW, 1997 --------
CO2 Per KWH = 1.72515
SO2 Per KWH = 0.00412
NOX Per KWH = 0.00348


Thermal Energy Equivalents Page

Melting a block of ice
Assumption: ; Ice BTU Per Pound = 143.3. Source: CRC Handbook of Tables for Applied Engineering Science, 2nd edition.
Heating gallons of water
Assumption: ;1 calorie heats 1 gram (1 cubic centimeter) of water by 1 degree Celcius. Source: CRC Handbook of Tables for Applied Engineering Science, 2nd edition.
Boiling away water
Assumption: Steam BTU Per Pound = 970. Source: ; CRC Handbook of Tables for Applied Engineering Science, 2nd edition.
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