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’I’I, Combined Heat and Power

e Enefarm — 20,000 installed units, target
50,000 units by 2015 (2011 funding USD
112.7M)

— 1kWg and 1ka

e Callux programme — 800 installed FC CHP
units by 2012 (Euro 86 M)

— 1kWg and 2ka

e ClearEdge Power signed a USD 500M deal
to supply CHP systems to Austria, target 50 .« _
MW by 2020

— Up to 5 kW
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]I]I[ Combined Heat and Power

Focus

 Natural Gas based Systems (5-50 kW)

e High Temperature PEM Fuel Cells and MEAs
(>120°)

e Near to Medium Term Markets

HT MEAs Systems
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HTPEM MEA
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II’I’ HTPEM MEA

In-house
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HTPEM MEA
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HTPEM MEA

160°C
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II’I’ HTPEM MEA

EPD based MEA
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I

HTPEMFC Stack

e External Cooling
— Avoids sealing problems

— Allows high temperature
gradients between heat
removal zone and active area

— Compact cell design
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HTPEMFC Stack
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II’I HTPEMFC Stack

nnnnn

180 -
Stack current values
m 10A e 15A A 20A w 25A

170 4 30A <4 35A

160 -
5)
T~ 150
o
E -
@
= 140 4 nf
g 140 ,:;,:,; J;’*" ’“"*"’3".11.
E 1 1 exTvYy (]

X
P 130 - lll.“ 33 !‘!-
La ' 4:::’ :
120'1‘ .-s-*"'"" ' ‘q.-v
1 o AEIA\ k" ) 'HJ Iy
110 \’ ‘.
! 1 ' 1 ' 1 v | J | b
0 10 20 30 40 50 ’ “\ v A"‘“‘ v l‘mu 4
Cell number

UNIVERSITY of the
WESTERN CAPE

' I
HySA / Systems M§AJAm

Hydrogen South Africa MAKING RESEARCH WORK



180
Stack current values
1 m 10A e 15A 4 20A w 25A
1704 30A 4 35A
160 -
T ]
= 150
: s
5 ]
®
= 140 - {] 's M o f tTH
2] o,
h 130-'-“;‘ «'.lv'l
%A v
ady ‘:v
1204347 “
110 T T T T
0 10 20 30 40 50
Cell number

Temperature ['C]

180 4
-......llllllllll
1704 T .llIlll..
V
g’ :’ Ty
160'.‘:'”AA‘A AA A‘A”“A-- 24 ~!‘
oy
150 { #¥
140 o
1304
Stack current values
12041 m 10A ® 15A 4 20A v 25A 30A
110 T T T T 1
0 10 20 30 40 50

Cell number

Temperature [°C]

Stack current values
m 10A e 15A A4 20A w 25A
30A 4 35A 40 A

b .""_"’! T T s
'fﬂ

T T T T 1
10 20 30 40 50

Cell number

i
HySA| Systems

Hydrogen South Africa

South African Insfitute for Advanced Materials Chemistry )
MAKING RESEARCH WORK

P UNIVERSITY of the
WESTERN CAPE




II’I’ HTPEMFC Stack

HT PEM fuel cell stack manufacturing

» Manufacturing of major stack
components, bipolar plates and end
plates
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II’I’ HTPEMFC Stack

Stack Voltage [V]
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kW CHP Breadboard System
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2 kWe Stack,
thermally insulated
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Operating parameters:

96 cell stack; 2 KW, power; electrode active area = 96 cnj

1 anode: pure H,, u=80%, p_ =1 bar, dry;

cathode: Air, u = 45%, p,, =1 bar, dry
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10— Operating parameters: — 2500
96 cell stack; 2 kW, power, electrode active area = 96 cn?
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e MEA development

— MEA optimization to prevent acid poisoning
— Minimise phosphoric acid adsorption by using selected additives in the MPL and CL
— Electrophoretic deposition based MEAs

— Catalyst ink optimization
e Stack development

— Validation of the two 1 kW and one 2kW stack

— Machining of stack components

— Modelling of the stack — cost, thermofluid and mathematical

— Assemble and validate a 2kW stack with locally machined components
e System

— Analysis of a 2 kW breadboard system

— Integrate with a Gen-ll 2 kW stack and validate for performance and durability with reformate (simulated)

— Process modelling of the 2 kW system
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