
Safe implementation of test concepts
for battery and fuel cell applications



weisstechnik® 
The world´s leading climate solutions
• weisstechnik®

• Environmental Simulation
weisstechnik is one of the most innovative and significant
manufacturers of environmental simulation systems.

• Heat Technology
vötschtechnik has a wide product portfolio in the field of heating technology.

• Air-conditioning Technology
weissklimatechnik is one of the leading providers of professional
cleanroom and precise climate solutions.

• Pharmaceutical Technology
weisspharmatechnik is a competent provider of sophisticated
clean room and containment solutions.

• Experts around the globe

• 23 companies

• In 15 countries

• More than 2500 employees



Two thesis to start with

• Each risk needs an adequate technical response 

• Sometimes testing is more dangerous than than the application 
in real life
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One example
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Simulation
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Electochemical reaction in the chamber
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EUCAR Hazard Levels - Toolbox
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Eucar Hazard Level  Safety toolbox



Safety modular system
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TÜV - Approved safety system

Bedrijfslogo



All formats all sizes
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Legal framework
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EUCAR Machinery Directive ATEX Directive

Guideline 2006/42/EC 2014/34/EU

Not mandatory Mandatory for CE Certification

Hazard Levels
< LEL

No explosive atmosphere
> LEL

Explosive atmosphere



Comparison of hydrogen, methane, fuel, diesel
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keyfigure hydrogen Methane fuel Diesel

Lower explosion limit 4,0 Vol-%(Mol-%) 4,4 Vol-%(Mol-%) 0,6 Vol-%(Mol-%) 0,6 Vol-%(Mol-%)

Upper explosion limit 77,0 Vol-%(Mol-%) 17,0 Vol-%(Mol-%) 8 Vol-%(Mol-%) 6,5 Vol-%(Mol-%)

Limiting oxigen concentration (LOC) 4,3 Vol-%(Mol-%) 9,9 Vol-%(Mol-%) 7,6 bis 10,7Vol%

Max. explosion pressure 8,3 bar 8,1 bar 8,9 bar

K G -Wert 800 bar *m * -s-1 52 bar *  m * s-1 ---

standard gap width 0,29 mm 1,14 mm 0,94 mm

Minimum ignition energy 0,017 mJ 0,23 mJ 0,24 mJ 0,23 mJ

Ignition temperature 560 °C 595 °C  300°C >225°C

density gas(0°C)/ density liquid (+15°C)* 0,0899 g/l 0,657 g/l  780 g/dm³*  820 g/dm³*

The probability of ignition occurring in the presence of an 
explosive atmosphere containing hydrogen is "very high" 
and the event is "very violent".



Conclusion of the risk analyses
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Hazard Level 1-7 - > Hydrogen cases 1 - 8
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Prototype or series product
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• Case 1: Fuel cell vehicles with battery 
accumulator

• No H2 leaks are to be expected
(series-produced vehicle or test specimen
with approval for road service or type approval); 

• Vehicle fulfils the requirements of
DIN ISO 12619-2-01 published 2016 

• Type approval of hydrogen-powered
vehicles of the European Directive 79/2009

• Without modifications in and on the
series-produced vehicle  

Mercedes GLC F-Cell, produced up to 04/2020

“Safe”



Unsafe vehicles under test conditions
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• Case 5: Fuel cell vehicles with battery 
accumulator

• Unsafe vehicle or test specimen

• Fast unlimited H2 leaks are to be expected

• The max. fill quantity or releasable
quantity exceeds the critical limit of 100% LEL in
relation to the test chamber volume
• (bursting of the tank, quick-action valve breaking off)

Picture from, pixabay

“High risk”



What measures do we take – some examples
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¬ No source of ignition under the ceiling (1m) and 
within 1 m around the test specimen

¬ Gas sensors to maintain a safe operating state if they 
reach the alarm thresholds

¬ Additional sensors at potential leakage 
points close together

¬ In the case of gas leaks, purging with fresh air 
(by means of ATEX fan)

¬ More intensive 

consideration of the 

earthing concept 

(prevention of static 

electricity) 

¬ Removal of corrosive products 

(catalysts) 

¬ Release through potential-free 

contact (on both sides)

¬ Safety interlock for the main gate  

¬ Self-locking inspection door

1 meter



Real life
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Insights from the complexity
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For use with hydrogen components, a 
great deal of coordination with the

user / customer is necessary.

It “must” be clear to all those involved that “we” together with the user  
must make clear specifications, since this is the only way we can design 

appropriate technic 

Otherwise we would have to design the system with the highest 
possible safety level, making it 

extremely expensive.



Documents that provide clarity

• Questionare

• Risk assessment

• Matrix of measures

• PID

• Calculation tools

• Checklists for service and maintenance

• Function matrix

• TÜV Approval for the entire system Bedrijfslogo



Dank u voor uw aandacht

Weiss Technik Nederland B.V.
Newtonstraat 5
4004 KD Tiel – The Netherlands
Tel +31 344 670400
Info.nl@weiss-technik.com
www.weiss-technik.nl


