Life Cycle Assessment Process Tool
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Life Cycle Assessment Process Tool

Additional inputs to create biofuel.

Follow-up questions:

4

Where: Farm

Energy Input (practices) Energy Output
Process:
Matter Input Matter Output
5

Where: Roadway
between field and
refinery
Process:

Energy Output

Matter Input Matter Output

Where: Refinery

Energy Input Process: Energy Output
Plant Operation
(eg. Lights, Heating,
Distillation)
Matter Input Matter Output
7

Where: Roadway
between refinery-
and fuel pump

Process:

Energy Input Energy Output

Matter Input Matter Output

1. Describe how you would determine the net energy gain or loss for ethanol production. Write an
equation using only the relevant steps. You can abbreviate El for Energy Input and EO for Energy Out-

put (eg. El #1 - EO #7=).

2. How do you think you could best improve the energy efficiency of this process? Reduce the carbon

footprint?
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Additional inputs to create biofuel.
Answer Key

chemical energy kinetic energy + heat

Where: Farm
Process:
Chemical Application
Harvesting
methane (CH4), petroleum + O2| Equipment Operation

Energy Output

CO2+H20
Matter Output

Matter Input Combustion

chemical energy kinetic energy + heat

Where: Roadway
between field and
refinery

Process:

Energy Input Energy Output

C02+H20
Matter Output

petroleum + 02

Combustion

Matter Input

6
chemical energy, electricity ~nhere: Refinery

kinetic energy + heat (+ electricity)

Process:
Energy Input Pretreatment Energy Output
Hydrolysis
petroleum, biomass, methane (CH4), coal + O2 Distillation CO2 + H20
Lighting
Matter Input Combustion Matter Output

chemical energy

kinetic energy + heat

Where: Roadway
between refinery-
and fuel pump
Process:

Energy Output

Energy Input

petroleum + 02 CO2 +H20

Matter Output

Combustion

Matter Input

Note that answers for 4-7 will vary considerably. Fuel sources will vary for transportation use; refineries will often use

multiple energy sources to power different parts of the refinery. For example, methane (natural gas) may be used to heat

materials during pretreatment, but biomass may be burned to generate electricity or heat a fermenter. Some refineries

generate enough electricity at this stage to sell excess to the grid.
Follow-up questions:
1. Describe how you would determine the net energy gain or loss for ethanol production. Write an equation
using only the relevant steps. You can abbreviate El for Energy Input and EO for Energy Output (eg. EI #1 - EO
#7=). There are many ways to answer this question. Students should be reminded the energy in = energy out
for the system. Net energy inputis El 1-El4-El5-El6-ElI7. (solar energy in minus fossil fuel inputs). Alter-
natively, engineers calculating a life cycle assessment might use EO 2 - EI 4-EI 5 - El 6 - El 7 (energy in ethanol
minus fossil fuel inputs to create it). Balancing renewables and non-renewables is a common way to look at
the problem.
2. How do you think you could best improve the energy efficiency of this process? Reduce the carbon foot-
print? Energy: reduce losses to heat, shorten transportation distances, lower energy needs for conversion of
fuel; Carbon footprint: increase energy efficiency, use of renewable energy for electricity, transportation, etc.
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