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At the beginning of the 2002 MES-DEA ( belonging to the CEBI group ) decided to come into 
the fuel cell field. MES-DEA kept in contact with different FC technology provider worldwide for 
the best technology choice. In May 2002 MES-DEA finalized an agreement with NOVARS in 
order to realize its own PEMFC technology. Starting from NOVARS’s experience and CEBI 
group potential, MES-DEA was able to create its own competence and know how in PEM fuel 
cell technology realizing in a few time the first MES-DEA fuel cell system prototypes. 
 
Since then to nowadays the core competence of the R&D Fuel Cells department of MES-DEA 
is the development, production and commercialization of PEM Fuel Cell Stack Systems with a 
small up to medium nominal power output (0.25 - 3 kW) ideal for portable and light mobile 
applications. 
 
To cover both the power range and the relevant application 
needs MES-DEA has realized two different kind of PEMFC 
Systems: one based on a 61 cm^2 cell active area, the other 
based on a smaller one (31 cm^2 cell active area ). 
 
The main advantages of both systems is their simplicity, which means: 

�� no humidification of the reactant gases (no complex humidifiers) 

�� close to ambient pressure on the cathode (no heavy air compressor) 

�� a forced air cooling (no elaborate liquid cooling of the stack) 

�� a modular layout (wide power range with the same cell design) 

�� possibility to replace the single cell damaged without any problem. 

and their light weight due to: 

�� graphite bipolar plates 

�� graphite based diffusion media 

�� very simplified construction 

by means of these features we have reached an high global efficiency, specific power and 
power density. 
 
The reactant gases are pure hydrogen and air. The two gas streams inside the stack are in 
counter flow. The former is supplied in dead end mode at around 0.5 bar overpressure and the 
latter is blown inside the cathode compartment by means of the suitable radial blower. Other 
bigger radial blower are required for cooling the system. 
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All Fuel Cell Stack Systems are designed by MES-DEA as a complete solution with a 
microprocessor that controls and manages all the auxiliaries ( blowers, valves).  

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Since the end of the 2007 the MES-DEA fuel cell laboratory is involved in a Swiss scientific 
project ( go.PEF-CH ) in which it will directly collaborate with important research institutes in the 
development of its technology 
 
 
 
 
 
 

The right side figure shows 
the Polarization and the 
Power Output Curve of the 
PEMFC single cell that are 
manufactured and 
assembled by MES-DEA. 
The single cell has a 
current density of about 
0.8A/cm2

active area at 0.6V 
cell voltage. Thanks to its 
light weight and 
compactness the single cell 
has a specific power of 
0.9W/g  and a power 
density of 980W/lt. 
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Item  Description 
A PEM – Fuel Cell Stack 

B Electronic Control Unit 

1 Reaction air blower 

2 Power output terminal 

3 Hydrogen Auxiliary Task 

 

Power 
Output Small Cells (31cm2 active area ) Standard Cells (61cm2 active area ) 

250 W 
Unregulated Voltage 13.2 V – 20.9 V 
22 single Fuel Cells  

500 W 
Unregulated Voltage 24 V - 38 V 
40 single Fuel Cells 

Unregulated Voltage 13.2 V – 20.9 V 
22 single Fuel Cells 

1.0 kW  Unregulated Voltage 24 V - 38 V 
40 single Fuel Cells 

1.5 kW  Unregulated Voltage 36 V - 57 V 
60 single Fuel Cells 

3.0 kW  Unregulated Voltage 72 V - 114 V 
120 single Fuel Cells 
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Some examples of product realized with our fuel cell system are: 
 

 
 

·  A fuel cell powered bicycle in which a 1 
kW fuel cell stack system is implemented, so 
that the bicycle can reach a top speed of 
about 40 km/h and a range of about 40 km 
(2 ln(H2) @ 300 bar) in the plain. 

· A FC Albatros bicycle in which a 500 W 
fuel cell stack system is implemented, with 
pedal assisted system it has a range of 
about 80 km (2 ln(H2) @ 200 bar) in the 
plain. 

· Scooter “SR FC” Fuel Cell powered with 
a 3 kW Fuel Cell Stack System, so that the 
scooter can reach a top speed of about 55 
km/h and a range of about 125 km (15 ln(H2) 
@ 300 bar) in the plain. 

· Scooter Atlantic Zero with a 6 kW Fuel 
Cell Stack System and brilliant 
characteristics. 

· SEG WAY, equipped with a 700 W Fuel 
Cell Stack System realized by a joint venture 
with Manhattan Scientifics and manufactured 
by MES-DEA. 

· Wheelchair prototype equipped with a 
500 W Fuel Cell Stack System to recharge 
the batteries (range extender). 

· Emergency power generator powered by 
250 W, 500 W or 1kW fuel cell system 
suitable for the camper and nautical field. 

· Thanks to the simplicity and lightness of 
our systems, they are used also in aircraft 
and modelling applications. 

· MES-DEA designed Fuel Cell Stack 
Systems from 250 up to 3’000 W for testing 
purposes of new applications and supports 
projects of different customers and university 
activities to integrate the MES-DEA Fuel 
Cells technology in their applications. 

· The interesting features: small 
dimensions, light weight, system simplicity 
and low cost make the MES-DEA Fuel Cell 
Stack Systems universally applicable and 
therefore extremely attractive for the 
customers. 
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MES-DEA SA range of products has never stopped to increase. Today we are pleased to offer products 
and the product support in three main sectors: 

ZEBRA Battery 

With the acquisition of the ZEBRA technology 
MES-DEA offers to its customers an electric battery 
of high capacity. ZEBRA batteries are maintenance 
free, environment friendly, have a long durability 
combined with a high reliability and can be recycled 
completely due to their  composition  of salt (NaCl) 
and nickel (Ni) (battery discharged). The ZEBRA 
battery system is supplied by MES-DEA with a 
Battery Management Interface to control the 
operation. Thanks to its characteristics the battery 
is suitable for different market applications. For 
example electric vehicles like cars, busses and 
boats, solar and marine applications and UPS for telecommunication stations etc. 
 

Components for electric and hybrid vehicles 

MES-DEA is pleased to offer the complete set of components for EVS 
which are especially designed and produced for these purposes. The 
product line comprises the full kit for the electrification of all kind of 
vehicles (cars, busses and trucks): AC induction motors with reduction 
and differential gears boxes, AC induction motor drive (inverter), DC/DC 
converter, vacuum pumps for power assisted brakes, circulation pumps, 
fluid heaters and accessories are available. 

 

Fuel Cell Technology 

The firsts prototypes of Fuel Cell Stack Systems have already been 
tested and delivered to customers for different applications. The System 
is fully equipped (with ECU, valves, blowers etc.) and has only to be 
connected to a hydrogen source to deliver clean electrical power. All 
products of the main sectors of MES-DEA are constantly updated to 
meet the needs of the customers. 

• Electric Batteries with ZEBRA technology 

• AC three-phase Induction Motors supplied with reduction and differential gear and parking brake 

• Thermostats and Thermistors 

• Battery Chargers 

• Vacuum Pumps 

• Electric Valves 

• Fluid Heaters  

• Power Converters 

• Circulation Pumps 

• Fuel Cell Stack Systems 


