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ABSTRACT

To respond to increasing environmental concerns and
demands for clean energy, Honda has developed an
emission-free clean power train employing fuel cells.
This power train has been fitted in the FCX fuel cell
vehicle, which is being simultaneously marketed in Japan
and the US in a world first. The new power train is made
up of a combined pure hydrogen fuel cell stack and Ultra
capacitor system, and a reluctance torque traction motor.
In addition to having a zero level of emissions of CO,
and other pollutants, the new power train has raised the
energy efficiency of the FCX to 45%, almost 1.5 times
that of an electric-gasoline hybrid vehicle (HEV) of
equivalent size. The FCX also has higher fuel economy
than an HEV, and superior acceleration from a standstill
to a gasoline internal combustion engine vehicle (ICEV).
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Table 1 Comparison of system configurations
. ] . System -
Basic configuration configuration Efficiency Power performance
Capacitor- Electric Instant
assisted Fuel cell High-voltage transmission nﬁiarr: acr)lve‘;,g:fjs
system - distribution system | efficiency : HIGH gasZist
not required Braking regeneration ossible
capacitor
Electric
High-voltage transmission
Battery- High vottage | | Fuel cell distribution system Efficiency : MED Power assist
assisted Control device stack required (Losses of high ossible
svstem for fuel cell stack voltage controllers) P
¥ / battery Braking regeneration
Fuel cell Simple high-voltage Electric Power and
direct- system transmission .
irec Fuel cell Efficiency : HIGH responsiveness
supply stack s ) ency - ) depend on fuel cell
system tartup device Braking regeneration stack
required :NO
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Power train system configuration
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Table 2 FCX and EV PLUS motor specifications %
(8]
EV PLUS FCX = L IFCC;V
Max. output (kW) 49 60 — EVPLUS
Max. torque (Nm) 275 272 | O HE
Max. revs (rpm) 8750 11000 0 1 2
Avg. efficiency Time [sec]
in CITY mode (%) % 93 or greater Fig. 6 Standing start performance
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Fig. 7 Speed and power profile in CITY mode
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Compare this vehicle to others in the FREE FUEL ECONOMY GUIDE available ¢
MANUFACTURER'S ESTIMATED FUEL CONSUMPTION INFORMATION

cTy
Fuel Economy
5 1 --i Information
’

DOE LA EPa
miles / kg Hydrogen “‘"

(equivalent to 52 mpg)

miles / kg Hydrogen
[equivalent to 49 mpg)

ACTUAL CONSUMPTION AND RANGE wil vary from manufacturers ostimates as a resull
of driving technique, driving condiions. and accessery usage, particularly as affected by
ambiant lemparatune and use of heating and air conditioning.
ESTIMATED ANNUAL FUEL COST:  $1515 at $5.05 par kg Hydrogan
Based on this vehicle’s energy consumption when driven 15,000 miles per
year. (For comparison, the estimated annual fuel cost would be $830 fora
gasoling-powered vehicle averaging 28 mpgat $1.55 per gallon.)
NET MOTOR ULTRA CAPACITOR

TERW POLYMER ELECTROLYTE FUEL CELL / HYDROGEM FUELED VEHICLE

REGENERATIVE BRAKING SYSTEM

erales on Compressed Gaseous HYDROGEN onl
see www.fueleconomy.gov

Fig. 8 FCX fuel economy label
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Fig. 9 Efficiency in
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Fig. 10 Fuel economy
in CITY mode
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