*Economics of Climate Change, Technical University Berlin,
3 Energy and Resources Group, University of California, Berkeley

2|CF International, San Francisco

|ntro!uct|on

@ Compressed-air cars have been
proposed as environmentally-
friendly car of the future

@ In fact, compressed-air was used to
power tram lines in the 19t century

@ Does it hold promise as a zero-
emissions vehicle? Or is the concept
illusionary?
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Low energy density implies
high tank volume!

on electricity generated by coal, but
less when electricity is generated by
wind.
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‘The Nuts and Bolts of Whatever Moves You
N

Study Says Air Cars Are Inefficient

By JIMMOTAVALLY
There's no question that people love the idea of compressed-air cars, which
have long been under development by the French company Motor
Development International and, according to a company spokesman, could be
on American roads (after many delays) by 2012.
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Specifications

4 100.000 | air compressed at 310 bar

@ 2-stage diabatic (n=1.2) compression,
4-5 hours = Efficiency: 93.6%

@ 2-stage adiabatic expansion >
Efficiency: 49%
Overall efficiency of storage: 45.7%

fortwo
Car weight is gookg, and hypothetical
ultra-light car is 300kg

@ Cruising range: 115km

*
4 Compared to Smart ed and Smart
*

of fuels (CA D)

'l -

When powered by a coal-based mix, CAC has
much higher GHG emissions than the BEV and the
gasoline car. If cars can be powered by
renewables, GHG emissions approach zero.

Conclusions

Even under optimistic assumptions (2 expansion
steps), the CAC has significant lower well-to-wheel
efficiency compared to an electric car (27% vs 71%)
Hence, volume (andlor range), greenhouse gas

4 Pneumatic-Combustion
Hybrid
ICE plus valve and small airtank
Supercharged mode fils ai tank
For peak load, expansion
May compete with battery hybrid

0 Air engine hybrid

ICE constantly charges air tank

0 Waste heat used to heat up expanding
air, increasing efficiency
Total efficiency of 33% claimed in
modeling studies (Huang etal.,
2005/2009)
No experimental verification up to now 3 £ 3 x + -
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