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H2SafeSens 
What is behind?
Explosion protection through permanent gas 
monitoring in hydrogen applications is one of 
the essential challenges in operating 
hydrogen research or production facilities. 
Due to the potential dangers of "thin" H2, 
operators and designers of test and 
production systems must take protective 
measures to prevent damage from an 
explosion or flashback. The main goal is to 
never exceed the 4 % LEL (lower explosion 
limit) threshold or trigger a pre-alarm to 
initiate possible protective mechanisms 
before a hazardous situation arises.

The instruments of the H2SafeSens series 
differentiate between ambient environmental 
monitoring (AMBIENT sensor) and direct 
monitoring in the gas-carrying process line 
under pressure (PROCESS). The AMBIENT 
sensor is primarily installed in a plant 
component and can be screwed into 
existing atmospheric systems, such as 
exhausts.

The PROCESS version can be directly 
installed into a pressurized pipeline. An 
integrated pressure sensor ensures safe, 
pressure-independent contration measure-

 

ment with correction for any changes in 
pressure.

In case of an emergency, such as cracks 
in a cell, membrane, or overpressure 
leading to an unwanted dangerous gas 
backflow in a process line, the 
H2SafeSens can lead directly to 
measurement of H2 and shutdown action. 
This is a very dangerous scenario because 
it cannot be externally measured and 
detected.

The H2SafeSens combines the advantages 
of WLD (thermal conductivity detector) 
and MOX (metal oxide) semiconductor 
sensors into one unit. The resulting 
overlapping tests ensure high process 
safety and long-term stability.

An innovative touch display shows the H2 
concentration as well as any visual alarm 
status if necessary. The two threshold 
values, which can be changed by 
password-protected users, are set at 0.5% 
and 2.5% H2 by default so that the 
sensor can be used immediately ("plug & 
work").

	

	

	

	

	

	

	

	

	

Functionality | Principle | 
Special Features
The instruments of the H2SafeSens series are designed to measure 
hydrogen concentrations ranging from 0 to 10% H2 concentration while 
also being able to measure O2 levels up to 90%. Other measuring ranges 
are available upon request.

The two pinhead-sized sensor cells consist of a thermal conductivity 
sensor for higher concentrations and an MOX semiconductor sensor for 
lower concentration ranges.

The MOX sensor consists of aluminum oxide and therefore is not 
destroyed by chemical galvanic effects when coming into contact with 
water.

Both sensor signals are precisely combined and linearized via an internal 
microprocessor with status output for plausibility checks. Since 
concentration measurement depends on pressure, an internal pressure 
signal from an internal pressure sensor is used for signal processing. The 
customer can use this pressure signal via digital interface.

For AMBIENT sensors, concentration can be outputted as analog signal 
while PROCESS sensors provide additional information about pressure 
via IO-Link along with concentration.

	

	

	

	

	

	

	

	

AMBIENT Sensor 
Application example in facility 
area and environment for H2 
monitoring
 

1  System 

2  Exhaust 
 

3  Ambient

H2 Test System 

	
w Fuel cell

	
w Electrolysis
w etc.
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Up to 16/100 bar
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Advantages
w Conversion-free H2-measurement 

w Independent Measurement principles 

w  Measurement within the process line

w  Robust sensor materials

w  Alarm values 24 V, 4 to 20 mA, IO-Link

w  Calibration possible

w  Protection class IP65 

w  Suitable for condensationt

w   Customizations possible

Applications
w All H2 applications and environment

w Detection of H2 caused by cracks in cells,
membranes, leaky fittings, etc.  

w Research systems in fuel cell, electrolysis, hydro-
gen production 

w Production and EOL test benches

w H2 transport and logistics 

w H2 monitoring in vehicles w H2 generation  

w H2 monitoring in laboratory fume hoods

PROCESS Sensor
Application example in direct process line with integrated pressure 
correction for emergencies.

Product Details
w Monitoring of H2 concentrations

w H2 in O2-Air or O2 in H2

w  PROCESS sensor for inline measurements up to 

    100 bar

w Measurement signal independent of pressure and

    temperature

w AMBIENT sensor for ambient monitoring

w Measurement 0 to 10 % LEL

w 2 switching outputs and 1 analog output

w Redundant, self-monitoring sensorsn 

w  Easy integration into automation

w 4 to 20 mA and IO-Link 

w    Sensor cell without wear and consumption



Gases Typical H2 O2, Air 
Others on request

 

0 to 10 % H2 in Air    
10 to 90 % O2 in H2  
(others like ppm oder ppt on request)

Material Fluid: Stainless steel and inert aluminium oxide 
Housing: Aluminium and stainless steel

-10 to + 50 °C    

24 Vdc/0.8 A        

Better 1.5 % v.E. 
Individual calibration possible

< 0.5 Sec
  
0 to 10 Vol. %
 
AMBIENT: ¼“ G External thread 
PROCESS: ¼“ G Internal thread

AMBIENT: 124 x 28 (length x width) 
PROCESS: 96 x 85 x 45 (height x width x depth) 

CE conformity in accordance to Maschinenrichtlinie 
2006/42/EG, ATEX in preparation
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Datum Name

Gepr.
Norm

 Maßstab Blatt

Bl.

 (Benennung)

 (Zeichnungsnummer)

1
1

m.bormann21.05.24

2:1
 (Version)

Vertraulich. Weitergabe an Dritte
nur nach Freigabe durch FLUSYS!

 (Ers.f.:)  (Ers.d.:)

 (Verwendungsbereich)

Zust. Änderung Datum Name

m.bormann21.05.24

A2

Freimaßtoleranz
DIN ISO

2768 - m

12
11

2
12

4

26,8
28

G1/4"

M12

Dimensions PROCESS (in mm)Dimensions AMBIENT (in mm)

PIN 1 L+ (13-30 Vdc)

PIN 2 OUT 2 (PNP/NPN or 0-10V / 4-20 mA)

PIN 3 L- (GND)

PIN 4 Out 1 (NP/NPN or IO-LINK)
OUT 2

UB+ OUT 1
IO-Link
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Flow Range

Pressure Range

Ambient Temperature

Power Supply

Accuracy

Response Time

Calibration Range 

Connectors

Dimensions in mm

Approvals

AMBIENT: 1013 mbar ± 10 % 
PROCESS: Standard 0 to 16 bar  
Design HP: 0 to 100 bar (available Q4 2024) 
Others on request

Specifications




