introducing FlowsCath, ... B

acal

No cooling Able to operate at up to 110°C

channels \ No additional
cooling circuit

"4

No oxygen
in stack

g,

§ 2 & g g
e & T } e No humidification

No gas crossover

...game changing PEM technology

Private and Confidential © ACAL Energy Ltd 2012




robust

low platinum Simplified

durable




indirect O, catalysis.............

: Air/Oxygen
Electrode Mediator Catalyst Adrator

e Med Cat O_H*

ox o

at cathode

«eeees@liMminates degradation
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Commercial MEA Comparison

Commercial Auto

Early generation
Auto targets

Potential (V)

Next generation -
predicted

Current generation

600 800 1000 1200
Current Density (mA/cm?)
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“Instant” Response of FlowCath® Technology
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Automotive Durability Protocol - FlowCath® v Commercial

acal

® Flowcath® Cell Voltage/V
~ Linear (Commercial Data)
-~ Linear (FlowCath® Cell Voltage/V)
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simplified e

Clwan eMuersokie pouses

Not included in
tost analysis

Compressed

fydrogen tank Infine filter for gas H, diverter

! purity excursions valve 201 2
Prieumatic D

control vaive

H, purge valve

4
-

High-flow M, ejector Reactant as

|

E

Vo'W

Z

Lowr-flow H, ejector

Over prassure Alr mass
cut-off valve flow

0 sensor

Exhaust gas

to tail pipe
Compressor
Membrane
Cathode humidifier
exhaust

expander

Coolant
reservoir
Replacg with regenerator and condensor for

thermal management

High-temperature
radiator system

Coolant Coolant  Coolant Lowr-temperature
. resenvoir pump DI filter coolant loop
c°°l'h‘:' exit temp. W RIS only 39% Included
rmostat | in cost analysis
& valve

Demister Not required in
Coolant bypass LN G FlowCath® system
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cost effective

acal

System assembly
Balance of system
Fuel management
Water management
Air management
Thermal management
Final stack assembly
Balance of stack
Seal

Bipolar plate

Gas diffusion layer
Electrode

Membrane

Component fuel cell system costs ($/kW)

Baseline FlowCath®
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“we stripped the stack
1 down, found loads of
holes & yet it was still

P \A'\ providing power!”

| |4 b
“unlike conventional stacks the
performance was NOT
dependent on the weakest cell”
‘ i

“the system at Solvay A “we let the Mayor
worked exactly as designed switch it on at the

from the first time” event as we were
that confident it

would work!”
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find out more today

or via

www.acalenergy.co.uk



