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Q)

(m s?) (km h™) (km h™)
1.9 50.38 14.14 17.8 29.1 27.2 25.¢
1.3 65.25 19.98 16.2 25.3 30.8 27 .3
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My thinking

m Regional issue due to long-range transportation of

pollutants, e.g. secondary;
m End-of-pipe philosophy
m Larger economical lossin terms of pollution

comtrol

m Hurt scale economy
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Idle testing

Dynamometer
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Energy Distribution (Typical Mid-Size Vehicle)

Standby/Idle Accessories
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Coal-fired
electricity

Synthetic oil and
gas produced
from coal

Coal 100%

Oil 86%

Natural gas 58%

Nuclear power 17%

Figure 19-10 Carbon dioxide emissions per unit of energy pro-
duced by various fuels, expressed as percentages of emissions
produced by coal.




“I cannot but regard the
experiment as an important
Oel = .

William Grove writing to
Michael Faraday, Oct.22, 1842

Hydrogen Catalyst

in 1839, Williom Greve, @ Brifish juris! sad amatear physicisi, firs discovered the
principle of the fuel cell. Grove wtilized four lorge cells, eoch contoining bydrogen

and axygen, to praduce sleciric power which wes then used 1o split the water in

the smoller upper cell into hydrogen omd oxygen.

Cathode (+)

Anode (-) _ _Water
V™

: Membrane/
Electrolyte

w

3 times of energy efficiency as
Internal combustion

Water is the only emission




Hyuivyen rocl Len vui
The traction inverter module

: Oxygen from the air and converts the electricity for —
\ Hydn_:gen . hydrogen combine in the use by the electric motor/
supplied fo the Fuel (el fuel cells to generate electricity fransaxles
that is sent o the traction AAAAAAAA)
inverfer module =~ SOORAAAA
‘
_ Inverter
Electric Module
TMumr,..-le ey

Air is supplied fo ransax

the fuel cells by iR ‘ compressor
turbocompressor -

<«—— The electric motor/
........ fransaxle converts the
AAAAAAAN  electric energy info the
““““ mechanical energy
which turns the wheels
Chemical Energy
(gaseous flow) Hedtrical Energy Mechanical Energy
B . - o

The P2000, from Ford Motor Company, is a zero-emission vehicle that utilizes a direct



Night

Ideal close-loop syster

Renewable regenerative fuel cell utilizing the energy source of the sun
to produce power (Courtesy: Aerovironment)

Unmanned solar plane powered by o renewuoble reg

T paprteey Larmwlranmant )
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