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Project Background

PRODUCT ROADMAP 2017: PASSENGER CAR Roadmap developed by the Automotive Ul automotive ADVANCED
Council and the Advanced Propulsion Centre ‘council {( ¥ PROPULSION
YUK CENTRE

DRIVERS

EU tailpipe CO2 130g/km 95g/km
Environmental Tailpipe emissions CO2 -> NOx -> PM

» Range extended fuel cell and fuel cell prime mover

ZERO TAILPIPE EMISSION Infrastructure

required for : -
mass market Battery electric vehicle (BEV) — general purpose ) BEV - tailored for application
acceptance

ZERO TAILPIPE EMISSION
CAPABLE

Plug-in hybrid (PHEV) — modest range ’ PHEV - full utility »
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Driver set Driver predicted is preceded by significant product and process R&D ” 1 chevron = some uncertainty around timing of mass market adoption or phase out 2 chevrons = considerable uncertainty around timing of mass market adoption or phase out
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Figure: UK Passenger Vehicle Roadmap 2017 (UK Automotive Council, 2017)



Problem Locating

. "Range Anxiety” — BEV’s Limited Range

. “Convenience” — Charging Infrastructure, Charging

Speed

. “Cost” — Manufacture Investment, Purchase Price &

Running Cost
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“‘Range Anxiety”

* More than 7

(Krupa et al., 2014)
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“Convenience” — Infrastructure Dependency

« Customer concern most on infrastructure before purchase
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“Cost” — Manufacture, Purchase & Running
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Feature — Range Extending Performance

High Energy Density of Hydrogen —

PEMFC
l1kg H, + Air —— = 20kW - h Electricity + H,0

Extending Range /km for EVs
s [

Range% Extendinﬁ ‘Zkﬁ Hii > 30% for large EVs

> 50% for small EVs

Range At I, / oy 10 the

I C EVS 0 100 200 300 400 500 600 cbv ent =
m Original Range m Extended Range (1kg Hydrogen) m Extended Range (2kg Hydrogen) U n IVe rSItr¥
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% of cars making long distance trips

(per tranche of number of trips >130 km per annum)

(TNS SOFRES , 2014)
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Typical Solutions

EP Tender — BEV + Gasoline Engine

4. Efficiency — ICE around 30%

http://mww.eptender.com/
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Superiority

Regular BEV + Connected & Demountable FC Range Extender

v'Range Convenience Green V Efficiency

* Avoid over-discharge & extend lifespan for battery pack
Reduce temperature impact on battery performance

Connect vehicle with live traffic information
Smooth and prioritise traffic flow — reduce traffic congestion
Driver assist — route optimization, charging & rental point reminder

Choose the best drive mode — Vehicle could response appropriately
according to duty cycle and traffic condition .
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ldeal System Demonstration

Physical Charging
Connection Interface

K,

Communication
Path

External Live \{

Traffic Information
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Challenge & Future Focus

Durability of Fuel
Cell Stack

Cost of Core

.

Component (e.g. Pt
catalyst, PEM Material
and Hydrogen Tank)
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Hydrogen
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Thank you for Listening
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Appendix

Power Comparison: EV Charger vs Total
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Household Appliances /kW

22

: ]

Slow Family Charger Normal Fast Charger

Appliances Total
Power (average)
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Elctricity Consumption: EV vs Household /kWh
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