Fuel Cells for China


Presented by Ed Benjamin

The Chinese 2-wheel vehicle market has the potential to become the
first large-scale global hydrogen power market.

Last year, Chinese consumers purchased 50 times the cumulative
installed base of electric bicycles in Europe, and this rate is
forecasted to increase dramatically in the coming years
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Dutch/Shell Hydrogen idea -“A Chinese Leapfrog”

It is possible to compare the future of fuel cell electric bikes to the launch of LPG
scooters 3 years ago in Shanghai.
LPG powered scooters were introduced with the support of Shanghai municipal
authorities as a replacement for gasoline scooters.
From a beginning of no LPG stations there are now 200 LPG refueling stations in
Shanghai, making Shanghai the biggest LPG refueling network in the world.
There could be a similar result for Hydrogen fuel for fuel cells.
Replicating this scenario with Fuel Cells is feasible and desired by the
authorities,

Western companies and technology is coming to China.
Manhattan Scientific and Palcan Fuel Cells both have a joint ventures with
to manufacture PEM fuel cell stacks for the China Market.
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Unlike the U.S., China does not have a multi-billion-dollar investment in a
fossil fuel infrastructure. Could the Chinese leapfrog over the need to
make such an investment and go directly to a hydrogen energy economy?

Market Entry Conditions

The light-transport application requires one of the lowest lifetimes (5X less
then the automobile, and 40X times less then stationary primary power),
has an acceptable cost/kW 30X times higher than the automobile and
double that of stationary primary power. Multibillion dollar hydrogen
refueling stations infrastructures are also a barrier for automobiles, but not
for light transportation and other segments, which can use traditional
distribution methods.

“If “only” 5 million e-bikes were to be produced next year in
China, capturing just 1% to create a new fuel cell bicycle niche
would create by very far the largest near-term potential fuel cell
market in the world”

This opportunity only exists in
China!






One of the big problems for fuel cell
companies is that they need to have a mass
market – quickly.
The only electric vehicle market big
enough to support this need is the Chinese
electric bicycle market.
This makes China the most important
opportunity for small PEM fuel cells.

Fuel Cells A Competing Technology
Compared to batteries, fuel cells are
much better in energy density per
unit mass and volume, time to refill,
and energy density per unit mass.
In order to make a comparison, a
requirement for an average power
demand of 1 kW and energy content
of 5 kWh is chosen. Five hours of
operation, “wide open”. This
performance could be suitable for a
wheelchair application with an
operation time of 5 hours without
recharging / refilling.
For comparison, an electric scooter
should have an operation time of
about 3 hours at approximately 2KW.
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* Existing prices, source: German Hydrogen Society
** Projected prices, source: Announcement of a Canadian Company that produces liquid hydrogen from watercraft
overproduction in Quebec
*** Estimation: Assumed application like a scooter with a chemical hydride as a hydrogen source is not economical. The big
advantage is the small volume in systems with low energy content
**** Estimated for mass production

PEM Fuel Cells

The Manhattan Scientifics-NovArs Fuel Cell is an example of the type of PEM fuel
cell that will work for China.
The principal advantage over rechargeable batteries (true for all fuel cells) is
greater energy density. For a given weight or volume, the fuel cell will operate for
a longer time. The operating time is determined by the size of the fuel tank.
The fuel cell fuel supply can be much larger and contain more energy for a given
weight or volume. Energy density or operating time should be three to five times
as much as a typical rechargeable battery for a given weight or volume.

NovArs Fuel Cell Key characteristics and features
The patented design applies special carbon composite materials in unique ways to create
compact, lightweight results.
Its exceptional power density is a result of using low-weight materials such as carbon
composite as well as special design.
A key feature is the ability to control proper moisture for the membrane which is an integral
part of the stack (no peripheral cooling equipment). Also, special sealant techniques are used
to avoid conventional assembly with gaskets, bolts, and screws, dramatically reducing the
number and weight of parts.
This design means a simpler Fuel Cell with that costs less and works well.

Technical Data

Novars-670W
Weight-780g

Other examples
Palcan Fuel Cells
Power: 200W
Weight: 9kg (19.84 lbs)

Asia Pacific Fuel Cell
Power: 3,000W
Weight: 10kg (22lbs)

Beijing Fuyuan Fuel Cell
Power: 200W
Weight: 6.6 lbs
Size: 37cm x 8cm x 13.5cm

Shenli Fuel Cell
Power: 1000W
Weight: 5kg (11.023lbs)
Size: 100×150×280mm

Dalian Sunrise Power Co.
Power: 300W
Weight: 5kg (11.023lbs)
Size: 150×150×380mm

Questions?



Benjamin is not an expert on fuel cells, but
he will try to answer questions.
Questions emailed to edbike@aol.com (in
English or Chinese) will be answered
carefully in writing by appropriate experts.

