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perature Fuel Cells

AFC PAFC MCFC SOFC
Alkaline Phosphoric  Maolten Solid
exchange fuel cell acid fuel cell carbon fuel  oxide fuel
cell
Proton Proton- Caustic Concentrated Molten Ceramic
Electrolyte conductin conducting potash phosphoric  carbonate
membra membrane solution acid
Temperatur .
SUPMEINS <wrc <100 C <100C  -200C ~-650C  800-1,000
ange
Fuel Natural Natural
ue Methanol Hydrogen Hydrogen Hydrogen ase. cosl g8, coal
Power Wans/ Wans/ Wats/ Kilowatt Kilowatts/ Kilowatts/
ranges kilowatts | kilowatts kilowatts : megawatts  megawatts
Vehicles, sfhall Vehicles, small] Space Block-type  Power Power
Application appliances generators, heat and plants, plants,
arcas domestic power combined combined
(examples) supply, bl stations heat and heat and
type heat a power power
power statjons

N

*Sourced from the Canadian Hydrogen and Fuel Cell Association. 2008
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U.S. DEPARTMENT OF Energy Efficiency &

ENERGY Renewable Energy

Horizon Fuel Cell Technologies

Singapore-based Horizon Fuel Cell Technologies was founded in 2003 and currently owns five international
subsidiaries, including a new subsidiary in the United States. Currently, Horizon is the world's largest micro-
fuel cell producer and the largest producer of PEM fuel cell stacks below 1,000 W. Horizon's technology
platform consists of fuel cells and their materials, hydrogen supply, and hydrogen storage. Today, Horizon
produces compact, lightweight PEM fuel cells at various performance levels, and also delivers hydrogen
storage and on-site hydrogen generation solutions for multiple applications.
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Hydrogen Bomber bk

It may be years before you can buy a Chevy powered by
hydrogen fuel cells. Tired of waiting, Shanghai-based Horizon
Fuel Cell Technologies decided to design and market the
H-racer, a 6-in.-long toy car that does what Detroit still ean't.
It runs on hydrogen extracted from plain tap water using the
solar-powered Hydrogen Station, below, and can travel more
than 300 [t in a single fuel-up. The car's miniature scale gives
it ene advantage over full-size prototypes: since it uses only a
trace amount of flammable hydregen, there's ne risk of it
pulling a Hindenburg in your living roam,
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Horizon Fuel Cell Technologies Launches World's

Smallest Methanol Reformer Enabled Fuel Cell (5 Hori EE
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Table 11: Cost of PLDVs by technology as computed
in the model for the United States

_mmm

Conventional ICE gasoline 28 600 30 900
Conventional ICE diesel 29 300 31 700
Hybnd gasoline 30 000 31 800
Plug-in hybrid gasoline 32 400 33 200
BEV (150 km) 35 400 32 800
FCEV 60 000 33 600

32 300
33100
33 200
34 400
34 000
33 400

usD
UsD
usD
UsD
usD

Mote: In line with results from the Mational Academy of Science report on “Transitions to Alternative Vehicles and Fuels” (National
Research Council, 2013,) FCEVs become less expensive than plug-in hybrids by 2050. Similar tables showing the costs of PLDWs as

computed by the model for Europe and Japan can be found in the Technology Annesx.

*IEA 2015 Technology Roadmap-Hydrogen and Fuel Cell
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Figure 11: Production cost for PEMFCs for FCEVs
as a function of annual production

i 2007 estimate
s 2014 estimate
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Sources: adapted from McKinsey and Co. (2011), A Portfalio of Powertrains for Eurape: a Foct-Bazed Analysis, The Role of Battery Electric
Vehicles, Plug-in Hybrids and Fuel Cell Electric Vehicles; US DOE (2012), Fuel Cell Technologies Program Record; US DOE (2014d), DOE Fuel
Cell Technologies Office Record - Fuel Cell System Costs.

KEY POINT: Although current PEMFC systems for FCEV's cost around USD 300 te USD 500 per kW,

cost can be reduced dramatically with economies of scale.

*IEA 2015 Technology Roadmap-Hydrogen and Fuel Cell
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