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SerEnergy in short...

Located in Hobro, Denmark
Established 2006
25 employees

500 kW shipped
Privately owned

— Founders

— Fischer Group GmbH —————~ I I
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Air cooled Liquid cooled

Sub 1 Kw 1-5 kW
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HT PEM

* High operational temperature
(120-180° Celsius) gives you
the benefit of: 09 TUIMCD o aCO? e mectD

— High CO tolerance. High Sulfur % "
tolerance +5 PPM g
— Simple reformer integration ” .
— Cooling at high temperatures y
— No water management o ”:.m.,.umlIlt,h..m;;ﬁ :
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HT PEM modules

 Serenus 166 Air C—1 kW
 Serenus 390 Air C—3,2 kW
* Serenus 25/65/120 Liquid C - 1-6 kW
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Fuel reforming

Can be omitted for high
temperature PEM

Reformer HTWGS LTWGS
(650-900C) (350-450C) (200-2507)

puriiication Fuel cell

Reformer

Methanol — puriiication Fuel cell

(200-250C)

Ser:energy



Reformed Methnaol Fuel Cell
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RMFC concept
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Hybridisation

* Energy density of a liquid fuel
 Power density of a battery

Energy + Power = Solution

Ser:energy



H3-350

Weight: 13kg

Charging power: 350W s ,‘

Fuel consumption: 0.451/h ;. : | i

Fuel: 60%MeOH in Water (~12MJ/kg) ﬁ;:‘ , |
10L gives 22 hours of operation (7.7kWh) | = P
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Theoretical charging cycle
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Charging example

Charging cycle obtained
24V battery system in operation
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H3 350

- EOL performance
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H3-350 v2.0 performance with EOL-stack
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H3 350 start up - EOL
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GMR — Stama truck

http://www.youtube.com/watch?v=EKLaP5ytwxw

Ser:energy’




Methanol

« WW market
— 50 Bn liters
— 1250 Bn liter (Gasoline)
 Renewable?
— CRI (H2+C0O2)
— BioMCN (Glyserin) =
— Varmland (Biomass)

Spill Free
Nozzle
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Capasity and usage

* Low blends — High blends — pure methanol

CRI, Iceland, 5
Statoil, Teldbergodden 200

s

BioMCK, Delfzif, ;

gihem; not in operation yet

VormlandsmeThonoI not in operation yet

Azot, Schekino, 810
Azot, Tula, 300

BP, Gelsenkwchen, 285 ‘
Shell & DEA Oil, Wesseling, 400 @ Total, Leuna, 660

BASF, Ludwigshafen, 330

@ Acron, Novgorod, 200

MSK, Kikinda, 200

- T TR

Owner, Location, capacity (kT/yr)

A— b I N \
Source: CMAI Methanol Monthly Supplement Market Report, lssue 203, March 7 2012, page 7

werDex

. Fuel Blending in China - Provincial standards

Provincial Standards have been supporting strong

demand growth for methanol fuel blending in China __;“15
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Energinet.dk

International power infrastructure

Power - at low price Power - at high price
Power
generation
. Gas turbine, CC e T

Electrolysis HL ol el District heating

Alkaline ’

fuel cells

District heating
Biomass and waste
Yellow biomass L) l.l ]
Straw, wood chips etc - .
nee . g Gas storage Biofuel 1 0?—Z‘l
. facilities catalic o
i o District heatin
Green biomass Thermal E Syn Petrol etc 8
Energy willow, clover etc gasification '
b § District heating
il %
Blue biomass . Upgrading - .
Seaweed, algae E‘lOgE‘]S Methane (CH4) District heatmg
2 (C1assic)

International gas infrastructure
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* Enabling E mobility for all purposes and user needs
 Range between refueling up to 800 km
 Heat and cooling as fuel cell waste products

* Cheap, clean and renewable fuel from biomass or hydrogen
synthesis

* No infrastructure investment — a rolling change from fossil to
Methanol
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* Fewer components

* Lower complexity

* Heat rejection

e Simple fuel system

« Component recycling

* Demonstration

e Further technology development
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Thank you

Work was supported by the EUDP program
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