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ENVS 119 - Energy & the Environment
06 - Petroleum Energy
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+ Oil / petroleum = trangportation fuel
+ Uged in energy, agriculture, plagtic...
+ Deak 0il? End of 0il?
+ Detroleum environmental impacte
+ Car emiggiong gtandarde/emog

- YW “Clean Diegel”




How do we use Oil?

71% goes to transportation (cars, trucks, trains, ships and airplanes)...

Total = 97.3

Source Sector

Percent of Sources Percent of Sectors

Transportation
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Petroleum Use - The End is Coming!

The growth of energy used in transportation slows,

with olil peaking in mid-to-late 2020s
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Projections are totally different now...

1. In 2008, EIA predicted +80% increase in US Petroleum use

(2000-2030).

2. In 2018, EIA predicted -40% decreased in US Petroleum use
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Figure 7. Actual and Projected Annual U.S. Gasoline

150 Consumption, 1990-2035
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US Crude Oil production is booming.

While US Oil use is predicted to significantly decrease (better car
efficiency, EV conversion...), US Oil production is increasing.
Oil prices will go down due to oversupply,
leaving the rest of World (OPEC and Russia) struggling.
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US Oil Success depends on global price.

Oil markets have never been more volatile and uncertain
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U.S. crude oil production in three AEO2019 cases (2000-2050)
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End of Petroleum will...

1. Improve air quality.

Less local air pollution Nox/Sox, PM, Ozone in cities saves lives.

2. Stop soil pollution from leaks.

Pipelines, tankers, drilling sites...

3. Lower Carbon Emissions.

Rapidly improving pressure of global climate change.

4. Create non-carbon transportation solutions. Drones/carts
deliveries, “Uber” autopilot fleet of EV for personal transportation
needs...

5. Ends new prospection in sensitive areas (Coastal offshore, and
Alaska Wildlife Refuge)




Example: CA Emissions standards on cars

Figure 1 - Vehicle NOX Emissions Regulations
Tier1 & 2 (U.S.), Euro llI-VI (Europe)
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Case study: Lawn mower

* Pre- 2000 gas powered garden tools not regulated
e Nox=upto 11 cars

e Voc = 350 car miles

* Fix = Catalvtic exhaust converter $30/unit (onlv!)
Demonstration of a Catalytic Converter Using a Lawn Mower Engine - Journal of Chemical
Education, v87 n2 p180-182 Feb 2010
Measurement of Regulated and unregulated Exhaust Emissions from a Lawn Mover with and
without an Oxidizing Catalyst: A comparison of Two Different Fuels
Environ. Sci Technology 2001, 35, 2166-2170




ENVS/ENGR 119 - Lecture 06
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