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Vehicle (7B &)
P Car: 3§ ------- - Spacecraft: —T-—EEEJN
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ZFEBHE O Well to Wheel CO, HEHH &

Technology Example Car |Source Fuelf Well-to-Station] Vehicle Vehicle Welkto-Wheel
Efficiency Mileage Efficiency Efficiency
Natural Gas Engine  JHonda CNG Natural Gas 86.0% 0.37 km/MA  0.318 km/M
Hydrogen Fuel Cell Honda FCX Natural Gas 61.09464 m/kg 0.57 km/M 0.348 km/M
Diesel Engine VW Jetta Diesel |Crude Oil 90.19450 mpg 0.478 km/M
Gasoline Engine Honda Civic VX  |Crude Oil 81.79451 mpg 0.515 km/M
Hybrid (Gas/Electric) [Toyota Prius Crude Oil 81.79455mpg | 0.556 km/M
Electric TeslaRoadster  [Natural Gas 110 Whikm 2 18 km/M 1.145 km/M
180
Well-to-Wheel Carbon Dioxide Emissions
160
140
120 TR WAL TIEW WV, nM7 —
100 AR Bt VY'Y VY'Y Jyp
g/km
80 =R 151.7 152.7
141.7 130.4
60 ;
40
20 461
O 1 1 1 1 1

Honda CNG Honda FCX VW Jetta Honda Civic Toyota Prius Tesla
Diesel VX Roadster
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Comparison of Grid-to-Wheel Efficiency (IEEEERXEELY)
BEXEHEE (BEV) M EMBEEE(FCV) DR

| Renewable AC electricity

Electricity

%*ﬂ-%f‘lﬂﬁ } AC-DC cx.)nversion

o
BERfR Electr.olysis
BEZ>Y . 3

26 kWh 21 kWh
' Fuel cell vehicle Fuel cell vehicle
90% 90%
1 23 kWh 19 KWh

Fig. 9. Useful transport energy derived from renewable electricity.

AC via grid
transmission %ﬁ' E Eji
%0 KWh

AC-DC conversion
and

battery charging
(85%)
77 kWh

Electric vehicle
with
regenerative braking
(90%)

SOKWh,

i UIf Bossel, “Does a Hydrogen Economy Make Sense?”’ Proceeding of the [EEE. October 2006
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1kWh = 3.6MJ = AV $t(860kcal) = EV 7km ZEAT

T — 2 E

e kWh/jg)l/jF er\.Ix_h/Q
C AHYYY 11.9 8.36
AKX 9.2 13.75 |
k3 5005 E 39.7 179
CFHL 11.9 6.38 )
TILE=) L 8.6 23.25
TR L 6.9 12.08 )
( 73 2.1 11.47
___ Bh#n 1.5 10.45 |
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EXBEBEOERIITTIIIE (Oozethrough)

The non-contact charging of vehicles while running, idling, or parking
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EXBEBEOERIITTIIIE (Oozethrough)

The non-contact charging of vehicles while running, idling, or parking
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EXBEEOERIITTIUIE (Oozethrough)

The Boiling Frog Syndrome }

MiEMNELGE>TH L
RUHLTIT<D M
BEDWPYRIEL





http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=_aJtySJKt3UEVM&tbnid=XLPJKq8HqSCSvM:&ved=0CAUQjRw&url=http://www.netserve.nl/netserve-bizz-blog/&ei=UB5nU8_OMYTLkgWn-oGYDg&psig=AFQjCNHHoejwK3jwUnOWCUDquet_0h-Yqw&ust=1399352632205271
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=_aJtySJKt3UEVM&tbnid=XLPJKq8HqSCSvM:&ved=0CAUQjRw&url=http://www.netserve.nl/netserve-bizz-blog/&ei=UB5nU8_OMYTLkgWn-oGYDg&psig=AFQjCNHHoejwK3jwUnOWCUDquet_0h-Yqw&ust=1399352632205271

