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Alternative fuel: Propane

Instructions: Read this webpage https://afdc.energy.gov/vehicles/propane_emissions.html and
then answer the questions below.

Propane Vehicle Emissions:
Summarize how propane compares to gasoline and diesel fuel?

Life Cycle Emissions:
What is a life cycle analysis?

Use the GREET excel database to complete the chart below:
1. Open this link: https://greet.es.anl.gov/greet 1 _series
2. Click the link underneath “GREET 1 Series (Fuel-Cycle Model) or this link
GREET_2020rev1.zip
3. Open the GREET folder
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- COPYRIGHT NOTIFICATION
Inputs Results

GREET® SOFTWARE

MeOH &

Petroleum Ethanol Natural Gas FTD RNG
GREET1 MODEL
i . Pyrolysis Integrated F
Email contact: greet@anl.gov Electric Hydrogen BioQil o Biorefinery
© COPYRIGHT 2017 UChicage Argonne, LLC ALL RIGHTS RESERVED Fuel Production Emission Factors Agricultural and Mining Machineries
Time Series Time Series Emission Factors Time Series
THIS SOFTWARE DISCLOSES MATERIAL PROTECTED UNDER COFYRIGHT LAW, AND FURTHER DISSEMINATION IS PROHIBTED
WITHOUT PRIOR WRITTEN CONSENT OF THE PATENT COUNSEL OF ARGONNE NATIONAL LABORATORY, EXCEFT AS NOTED IN ) .
THE *LICENSING TERMS AND CONDTIONS® NOTED BELOW. ‘Water Consumption Passenger Car Time Light Duty Truck Light Duty Trucl
Factors Series 1Time Series 2Time Series
Fuel Specifications Vehicles Ag Inputs

ARGONNE NATIOMAL LABORATORY, WITH A FACILITY IN THE STATE OF ILLINDIS, IS OVWNED BY THE UNITED STATES
GOVERNMENT, AND OPERATED BY UCHICAGO ARGONNE, LLC UNDER PROVISION OF A CONTRACT WITH THE DEPARTMENT
OF ENERGY

GOVERNMENT LICENSE

NOTICE: This data was preduced by UChicage Argonne, LLC under Contract No. DE-AC02-06CH11357 with the Department of
Energy. For S years from August 2017, the Government is granted for tself and others acting on its behalf a nonexclusive, paid-
up, irrevocable worldwide license in this data to reproduce, prepare derivative works, and perform publicly and display publicly,
by or on behalf of the Government. There is provisien for the possible extension of the term of this license. Subseguent to that
period or any extension granted, the Government is granted for itself and others acting on its behalf a nonexclusive, paid-up,
irrevocable worldwide license in this data to repreduce, prepare derivative works, distribute copies to the public, perform
publicly and display publicty, and to permit others to do so. The specific term of the license can be identified by inguiry made to
UChicage Argonne, LLC or DOE.

END-USER LICENSING TERMS AND CONDITIONS

Redistribution and use of the GREET software is peggfied provided that the following conditions are met:

1. Redistributions of the GREET software
disclaimer. Medification or

retain the above copyright notice, this list of conditions and the following
ion of the source code is not permitted.
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4. Select “GREET1-2020"

5. To use the GREET database, you have to click on the tab at the bottom of the screen.
Propane is liquified petroleum gas, so to get data about propane, click the tab at the bottom

labeled “petroleum”. The red arrow above is pointing to it.

6. There is a lot of information on this database. Scroll all the way down to 5) Summary of
Energy Consumption, Water Consumption, and Emissions. Record the data listed in table
5.1 for the fuel type LPG (liquified petroleum gas). You are looking at the values for methane
(CH4), carbon dioxide (CO2), and nitrous oxide (N20). There are other variables in this
chart, but we will focus just on these three. There is a red box around them in the table

below.
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5) Summary of Energy Consumption, Water Consumption, and Emissions: Btu or Gallons or Grams per mmBtu of Fuel Throughput at Each Stage
5.1) Energy Use, Water Consumption, and Total Emissi
Feedstocks Fuels
Crude for Use Crude for Use
in U.S. in CA Gasoline CA Gasoline Conv.
Refineries Refineries| Blendstock Blendstock Gasoline CA Gasoline LPG Resi. il Diesel LS Die
Loss factor 0.857 0.757 0.80 0.707 0.880" 0.999" 1.007 1.
Total energy 63,266 44,241 178,470 184,847 217,473 225,385 144,380 68,117 120,658 120,
Fossil fuels 59,280 42173 173,380 181,241 198,038 208,365 141,249 67,172 118,843 118,
Coal 6,897 3,504 5,310 5,438 9,428 10,481 5,421 1,837 3,149 3,
Natural gas r 41,1047 22013 1016457 124,051 124,302 1452147 77,8187 347427 793717 79,
Petroleum 11,479 15,667 66,435 50,751 65,309 50,671 58,012 30,793 36,323 386,
Water consumption 18.449 20.793 11.208 14.134 34.584 37.315 9.548 2733 4.476 4.
voc 3.799 4.498 24.080 25.214 26.385 27.453 4933 2302 3.730 3.
co 8.086 9.035 7.438 9.301 9.760 11.489 6.985 2985 4.327 4.
NOx 16.212 32.544 12,639 18.636 18.355 23.953 11.851 8.265 7.388 7.
PM10 0.741 2218 1.458 2.034 2.438 2.976 1.480 0.863 0.772 0.
PM2.5 0.618 1.998 1.240 1.780 1.564 2.088 1.267 0.762 0.649 0
S0x 4314 16.503 4717 8.497 9.830 13.458 5735 3.955 2893 21
BC 0.136 0.354 0.184 0.233 0.187 0.262 0.124 0.088 0.081 0.
0.223 0.758 0.228 0.374 0.280 0.427 0.215 0.184 0.133 0.
r 89.876" 856.919 31.230 42,517 34.200 44.734 25.993 7.580 13.819 13.
0.078 0.058 0.213 0.254 2.427 2.485 0.168 0.080 0.138 0.
5,267 3,864 12,489 13,503 14,648 15,584 10,864 4,570 7,710 7,
02 (wi C in VOC & CO) 5,202 3,802 12,576 13,596 14,745 15,688 10,891 4582 7,729 7,
GHGs 8,009 6,515 13,569 14,839 16,415 17,693 11,718 4,831 8,180 8,
5.2) Urban Emissions: Grams per mmBtu of Fuel Throughput at Each Stage
Loss factor 0.883 0.806 0.701 0.880 0.988 1.001 1.
voc 0.671 0.813 15.431 16.454 15.318 16.273 1915 1.338 2121 2
co 0.303 0.383 2.528 3.466 2.479 3.356 2698 1.038 1.485 1.
NOx 0.738 1.803 3.983 5.763 3.969 5.830 3.479 1852 2.382 2.
PM10 0.048 0.154 0.877 1.286 0.831 1.213 0.888 0.383 0.457 0.
PM2.5 0.040 0.140 0.764 1.155 0.723 1.088 0.780 0.318 0.383 0.
S0x 0.764 1.413 1717 2318 1.798 2.361 2678 0.775 0.840 0.
BC 0.008 0.021 0.088 0121 0.083 0.114 0.081 0.034 0.051 0.
oc 0.012 0.052 0.110 0.154 0.106 0.147 0.081 0.045 0.085 0.

4 b M| Overview - Inputs < Results— Petroleum NG -~ MeOH_FTD . EtOH . Electric .~ Hydrogen BioQil .~ Algae - RNG Pyrolysis_IDL IBR

7. If you would like to move through the data table to see the other data that is collected, use
the arrow that has the red circle around it in the picture above.

Propane

Type of emission Total amount of emission for LPG

CH4

N2O

CO;

The abbreviations in GREET are defined below:

VOC = volatile organic compounds

CO = carbon monoxide

NOx = nitric oxide

PM10 = particulate matter with a diameter of 10 micrometers or less

PM2.5 = particulate matter with a diameter of 2.3 micrometers or less

SOx = sulfur oxides

BC = black carbon (particulate matter/ soot & contributes to climate change)
OC = organic carbon (respiratory effects)

CH4 = methane
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N2O = nitrous oxide
CO, = carbon dioxide

8. In the table below, fill in the row for propane.

9. When everyone is finished learning about the energy sources, share what you have
learned with the group. Each individual should summarize the questions they answered
and share the GREET emissions that were calculated. Notes should be taken in the
table below so that the information can be shared with your poster group..

10. Circle the energy source you will use to heat your building (remember that we are
assuming that the technology for this will be in place) and complete the information
below the table.

Energy Source Information about energy GREET values
source

Ethanol

Electric

Biodiesel

Natural Gas

Propane

Hydrogen

Type of fuel that will be recommended for use in heating your building structure:

Evidence and reasoning for this recommendation:

11. Return to the “Energy Source” document and continue to step 2.
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