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W7 Significance

Transportation: 26% of world energy
>60% of world oil

! Sims et al., Climate Change 2007:
Cars: ~50% of Transportation energy  Fourth Assessment Report IGCC.

Electric cars:

» On-board generation (hybrid, fuel cell)
* Plug-in

* Plug-in hybrid
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)7 Questions

I\
=
&«

Range (~100 km)
Battery lifetime

Impact on grid ; _
Typical daily load curve (UK)

50
45 | B
a0 | . e
g 35 N
2 30 ,ﬁ““”’k'w_'_—_"“‘-—l""j&\\
o e
§ > h\'/\
22
= 154
E 10 —8— Summer
w & ~a— Winter
0
0 2 4 G 8 10 12 14 16 18 20 21 2 24

Time of Day

Greenhouse gas emissions

Tel Aviv University The Solar Energy Laboratory

--'-.11*2'.':;*.?:. 4\
PNDE
11T s

T —

g B

~g

L

e




Tel Aviv University The Solar Energy Laboratory

Y7 Conventional Cars

Average emissions: 162 gCO,/km (2006)
Emissions reduction:
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2000 2005 ) Emissions from New cars. European
Federation for Transport and Environment.
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&7 Electric Cars

Tesla Roadster
0.22 kWh/km

Phoenix SUV
0.17 KWh/km
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Practical Electric Cars
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A reasonable scenario includes larger cars

Conventional cars: — 400 ’
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Small electric car: 0.17 kWh/km
Average: 0.26
Large: 0.31
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Emission from Electricity
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Coal: 0.9—1.1 kgCO,/kWh
Qil: 0.7—0.9

Natural gas: 0.4—0.6
Renewable: ~0

What source of electricity?
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No / Reduced Emissions?
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“Each Phoenix vehicle offsets 22 internal combustion
vehicles even if powered from electricity from a coal plant.”

- Phoenix Motorcars

“As the electric car network grows, the market for green

energy will grow with it.”

- Better Place

“If you really want zero emissions, electric vehicles can be
powered from 100 percent renewable energy.”

- Tesla Motors
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Electricity Scenarios
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Y7 Electric Car Penetration
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&7 Source Scenarios

Optimistic: Proportional mix ~ 0.52 kgCO,/kWh

Middle: Fossil fuels mix 0.56
Pessimistic: Coal 0.9
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Y7 Conclusions

Electric cars reduce GHG emission if:
» Consume < 0.17 kWh/km
* Reduction only ~20% from future conventional car

Time of deployment
« After sufficient Renewable generation becomes available
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& Other Solutions?

On-board generation
Prius hybrid: save 10—30%

Aptera: <50 gCO,/km

Renewable fuels
From waste, marginal land/water




