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Sustainable Mobility

PRINCIPAL OBJECTIVES

PRINCIPAL ACTIONS FOR TRANSPORT MANAGEMENT OPTIMIZATION
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FC and Transport Applications in the CNR ITAE projects

EARLY MARKETS FUTURE MARKETS
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THE MINIBUS PROJECT: “H-BUS”

(A three years national plan)
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THE MINIBUS PROJECT: “H-BUS”

Selection/study , design and test-bench of two
hybrid powertrain

Design and realization of on board compressed
hydrogen storage. Hydrogen refueling station
and dispenser realization

Design, realization and test of innovative
inverter with power switches

Electronic control device and power
management

Electric motor: 30 kW (60 kW peak)
Test and optimization of selected powertrain. Maximum speed: 70 km/h
Prototype assembly (urban bus) Seats : 27 + driver
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THE MINIBUS PROJECT: “LCA

of 3 different fuels ”
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The fleet consists of two kinds of minibus:
traditional ICE for methane and hythane
and hybrid (FC + batteries) for hydrogen.
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THE MINIBUS PROJECT: “LCA study”

Conventional ICE-minibus fuelled with natural gas (NG)
ICE-minibus with biogas produced by biomass plant (BG)

ICE-minibus with a blend of CH, (80%) and H, (20%) (hydrogen is produced by electrolyzer using
electric grid) (HY1)

ICE-minibus with a blend of CH, (80%) and H, (20%) (hydrogen is produced by electrolyzer using
wind power) (HY2)

ICE-minibus with a blend of 20% H, (hydrogen is produced by electrolyzer using wind power)
and bio-CH, (HY3)

FC-minibus with hydrogen (wind power) and electricity (grid) (FC1)

FC-minibus with hydrogen and electricity stored in batteries (hydrogen and electric energy are
produced using wind power) (FC2)
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THE MINIBUS PROJECT : “LCA study”

ICE-minibus with
biogas produced
by biomass plant

BG HY1 HY2

-Human Health - Ecosystem Quality

The lowest impact

ICE-minibus with
ablend of H,
and bio-CH, (H,
by wind)

FC-minibus fed
by H, and
batteries (H,
and electricity
by wind)
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THE CITYCAR PROJECT: “MECCANO”

(A three years national plan coordinated by CRF)

Technical specification of the prototype “ME.C.CANO." vehidle
product service to be realized

Configurable urban commuter
vehicle for private/shared use

1. Ecologic powertrain 2. Flexible platform to fit various
architectures PWT systems

Line D
~ Upper body for private
*  vehicle development

Line E
Upper bady for shared
‘use vehicle development

Line B - Ecological
flexible platform
~development,
development

powertrain architectures
Line C = Modular and

Line F - Interiors and HMI |

Line G - Highly efficient

| | vehicle system development |,

4. Upper body for shared use

3. Upper body for private vehicle vehicle

5. Interior system and HIM 6. High efficiency vehicle systems N | " S
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THE CITYCAR PROJECT: “MECCANO”

DUAL-USE CONCEPT

Private Use Shared Use




THE CITYCAR PROJECT: “MECCANO”

Upper BODY &
CLOSURES

ULTRA-GREEN TYRES
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THE BICYCLE PROJECT: “BHYKE”

(The project is in joint venture with TRE SpA)

m Technical Characteristic

Max. Power 250 W
Output

Max. torque 15 Nm@66 rpm

Motor Voltage 24V Regulated DC
range

Hydrogen Storage  Solid State

~ Hydrogen 900 SI@12bar
capacity

maximum range 150 km@pedal assist

' Total Weight 26 Kg
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THE BICYCLE PROJECT: “BHYKE”

=
Average Singhe Fuel Cell Power [V]

perature: max. 60 - 63 C
ve area; H em?

p—
Stack System Technical Characteristic

Max. Power Output 250 W

Voltage range 13.2V-20.2 V UDC

H2 Consumption 3.3 In/min@full load

Hydrogen pressure 0.7 - 0.8 bar

Oxygen Supply from ambient air

Air pressure ambient pressure

Cell number 22 cells ( 31 cm?2 active area )
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“BHYKE”
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THE TRACTOR PROJECT: “HY-TRACTOR”

(A three years national plan coordinated by CRF)

HYDROGEN
TRACTOR
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On board Mobile
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High pressure H, Electric traction Conditioning Conditioning
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Electric PTO
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THE TRACTOR PROJECT: “HY-TRACTOR”

Layout of Hy-Tractor Project
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THE AIRBUS PROJECT: “GREENAIR”

(A three years European plan)
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THE AIRBUS PROJECT: “GREENAIR”

reduced system complexity
increased system reliability,
safety, lifetime

lower system volume and mass

Kerosene from tank
H:generator
Kerosene Reforming by , h

lower energy consumption
* lower system startup time
higher system dynamics

Partial Dehydrogenation -

1eT] tiGS_ -t ot “amrmrmnmnnn
12 desulfir- DLIECCEH] : H H.-depleted Kerosene to tank
1 . "~ Dehydrogenation S ;
>, isation reaction (Onl‘y p["_l}

dehydrogenated liquid
kerosene (to tank)
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THE SHIP PROJECT: “GREENSHIP”

(A three years national plan)

ELECTRIC ENERGY PRODUCTION FROM
RENEWABLE ENERGY
-1 Solar

o
S pangl/’
-

Sy

Microwind

VOLTAGE Vg
REGULATOR

12/24 Volt c.c.

November 16-19, 2009 - Palm Springs Convention Center, CA, USA




THE SHIP PROJECT: “GREENSHIP”

Solar
Panels

100% | High level battery protection
ON

Electrolyzer

. : H2 Storage
Inactive control Desalinator
- Flectrolyzer 8| (metal hydride) Fuel Cell
Fuel Cell —

Fuel Cell
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THE SHIP PROJECT: “GREENSHIP”

FC stack will be characterized under normal condition
using conventional tests (polarization, ....)

FC stack and its auxiliary systems will be subjected to first
ageing test in the Dry Corrosion Test Cabinet.

After the cabinet test the FC will be tested again under
normal condition in order to evaluate decay due to
corrosion and saline environmental.

If stack performance are good it will be subjected under
another ageing test and so on until the stack death.

Stack and auxiliary systems will be subjected to post
mortem tests with the aim to evaluate the critical factors.
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CONCLUSIONS

THANK YOU
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