








Dräger CMS-Analyzer

Dräger CMS-Analyzer

The analyzer records the measurement effect optoelectronically,
thereby eliminating human factors. The gas inlet for the sample
air is located at the front of the analyzer and is protected from
dust and other impurities.

When the integrated mechanics have established an air-tight 
connection between the entire gas conduction system and the open
capillary of the chip, a special pump system pulls a constant mass-
flow of air through the capillary. The pump system consists of a
mass-flow controller, a processor and a small electric membrane
pump. The processor regulates the pump for the necessary 
mass-flow. This combination supports an accurate mass-flow 
and compensates for fluctuations in the ambient air pressure, within
certain limits. No correction of the measurement result is necessary,
regardless of whether the measurement is taken at the Dead Sea 
or in the mountain air of Mexico City.

The measurement principle of the CMS is based on a dynamic dose
measurement which is dependent on concentration. The basis for this
principle is chemical kinetics, whereby the speed of the chemical 
reaction in the capillary depends on the concentration of the sample.
For the chip measurement system, this means defined and short
measurement times. The measurement time is not constant, but is
directly related to the concentration, i.e. the higher the concentration,
the shorter the measurement time. The corresponding position of 
the optical unit allows a direct determination of the speed of the 
chemical reaction within the capillary. Since concentration and 
reaction speed are directly proportional, the analyzer terminates the
measurement very quickly when high concentrations are present.

Schematic display of CMS
measurement principle:
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Electrochemical Sensors

Electrochemical Sensors

Many toxic gases are very reactive and can change their chemical
composition under certain conditions. An electrochemical sensor is
a micro-reactor, which produces a small but measurable amount of
current when reactive gases are present. As is the case with a 
normal household battery, electrochemistry is involved because the
chemical reaction produces electrons.

An electrochemical sensor consists of at least two electrodes (the
measuring electrode and the counter electrode). These electrodes
have contact with each other in two different ways: on the one hand
via an electrically conductive medium called electrolyte (a liquid to
transport ions), on the other hand via an external electric circuit
(electronic conductor). The electrodes are made of a special material
that also has catalytic characteristics, enabling certain chemical reactions
to take place in the so-called 3-phase zone, where gas, solid catalyst
and liquid electrolyte are present. However, a dual-electrode sensor
(measuring electrode and counter electrode) has many disadvantages.
For example, should higher concentrations of gases be present, this
can lead to higher currents in the sensor and a voltage drop. The 
voltage drop then changes the preconfigured sensor voltage. This, in
turn, can lead to the production of unusable measurement signals 
or, in the worst case, a chemical reaction in the sensor that goes
unnoticed during measurement.
For this reason, the Dräger XS and XXS Sensors contain a third 
electrode, the so-called reference electrode, which has no electrical
current and whose electric potential, therefore, remains constant. 
This is used to continuously measure the sensor voltage at the 
measurement electrode, which can be corrected by the sensor's 
internal control enhancement. This significantly improves measurement
quality (e.g. with regard to linearity behavior and selectivity) and 
leads to a longer life time.

Porous 
membrane

Chemical reaction at the measuring electrode

CO + H²O     CO² + 2H+ + 2e-

Electrochemical sensor

 Chemical reaction at the counter electrode

½O² + 2H+ + 2e-     H²O

ElectrolyteCO-Molecule
Target gas, enters into the 
measuring electrode

CO²-Molecule
Reaction product, leaves 
the measuring electrode

H²O-Molecule
part of the electrolyte

H+ Hydrogen-Ion
positive charge (because 
one electron is missing)

Oxygen atom

Oxygen-Molecule
from the ambient air

Electron

Reference 
electrode

Display

Gas Measuring
electrode

Micro-amp 
meter

Counter 
electrodeD
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Futher information: Instrument & Sensor Handbook and the hazardous
substance database, VOICE (www.draeger.com)



Flame 
arrestor

Detector
element

Gas
Compensator 

element
Reaction

CH4 + 2 O2      2 H2O + CO2 + heat of reaction

Catalytic bead sensors
Methane-Molecule

CO²-Molecule 

H²O-Molecule

O²-Molecule

Catalytic Bead Sensors

Catalytic Bead Sensors

Under certain circumstances, flammable gases and vapors
can be oxidized with the oxygen within the ambient air and
release reaction heat. Typically, this is achieved through the
use of special and suitably heated catalyst material, which
slightly increases its temperature through the resulting heat 
of reaction. This slight increase in temperature is a measure
for the gas concentration.

Within a porous ceramic bead (diameter under 1 mm), there is a
small platinum wire coil embedded. An electric current flows through
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the platinum wire coil so that the pellistor is heated up to some
hundred degrees Celsius. If the pellistor contains the suitable catalytic
material, its temperature will continue to rise in the presence of 
flammable gases, and the platinum wire coil’s resistance will increase
accordingly. This change in resistance can now be evaluated 
electronically.

To eliminate any changes in the ambient temperature, a second
pellistor is used, which is very similar but does not respond to gas
(e.g. because the pellistor does not contain the necessary catalyst
material). Integrating both the pellistors in a Wheatstone bridge 
circuit results in a sensor for detecting flammable gases and vapors
in the air, which to a large extent is independent of the ambient 
temperature. Because the catalytic bead sensor contains hot 
pellistors, it can (if the lower exposure level – LEL – is exceeded)
act as an ignition source. This is prevented by using a metal sinter
disk. If an ignition takes place in the interior of the catalytic bead
sensor, the sensor’s housing withstands the explosion pressure and
the flame is cooled down to below the ignition temperature of the
gas. This ensures that the flame can not leave the sensor housing.

Futher information: Instrument & Sensor Handbook and the hazardous
substance database, VOICE (www.draeger.com)



Infrared Sensors

Infrared Sensors

All gases absorb radiation in a characteristic manner, some
even in a visible range, for example 0.4 to 0.8 micrometers. This
is why chlorine is green-yellow, bromine and nitrogen dioxide
are brown-red, iodine is violet, and so on. However, these
colors can only be seen at high and lethal concentrations.

Hydrocarbons, on the other hand, absorb radiation in a certain 
wavelength range, approx. 3.3 to 3.5 micrometers. Since the main
components of air – oxygen, nitrogen and argon – do not absorb 
radiation in this range, this method can be used for measurement
purposes. In a closed container containing gaseous hydrocarbons
(e.g. methane or propane), the intensity of an incoming infrared light
will be weakened. This weakening is dependent on the concentration
of the gas. 

Air: Infrared light passes through without weakening – Intensity
remains the same 
Gas (e.g. methane): Infrared light weakens when passing –
reduced intensity corresponds to the concentration of methane. 
This is the principle behind an infrared measuring instrument, 
as used with Dräger Infrared sensors. Most flammable gases 
and vapors are hydrocarbons, which almost always can be detectable
because of  their characteristic behavior in regards to 
infrared absorption.
Functional principle: The ambient air to be measured is guided to 
the measuring cell by diffusion or through the use of a pump. From
the infrared transmitter, wide-band radiation finds its way into the cell
through a window. It is then reflected onto the mirrored walls, passing
through a window onto the double detector. The double detector 
consists of a measurement and reference detector. If the gas mixture
contains hydrocarbons, then a part of the radiation is adsorbed and
the measurement detector produces a small electrical signal. The
reference detector's signal remains unchanged. Fluctuations in the
performance of the infrared transmitter, contamination of the mirrors
and windows, as well as disruptions in the ambiet air caused by dust
or aerosols affect both detectors to the same degree, and, therefore,
are fully compensated.

Reaction

CH4 + Energy     CH4 (charged)

Methane molecule 
absorbs IR light 

Incoming
infrared light intensity

A methane molecule absorbs energy 
and is caused to oscillate

Weakened
infrared light intensity

Flame 
arrestor

Reflector Double 
detector

Gas IR transmitter

IR sensor
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Futher information: Instrument & Sensor Handbook and the hazardous
substance database, VOICE (www.draeger.com)



PID Sensors

Many flammable gases and vapors are toxic to humans long 
before they reach their lower explosion limit (LEL). For this 
reason, an additional measurement of volatile organic substances
in the ppm range through the use of a PID sensor is an ideal sup-
plement to the usual personal monitoring.

PID Sensors

The air is drawn in through the gas inlet and into the measurement
chamber. There, a UV lamp generates photons, which ionize certain
molecules within the gas flow. 

In order to ionize permanent gases in the air (such as inert gases,
nitrogen, oxygen, carbon dioxide, and water vapor), a relatively high

amount of energy is required. For this reason, these gases do not 
disrupt the measurement of hazardous substances. Most organic 
substances which can be regarded as hazardous substances (e.g.
hydrocarbons) are ionized and exposed to the electric field between
the two electrodes in the measurement chamber. The strength of 
the resulting current is directly proportional to the concentration of
ionized molecules in the detection chamber. This makes it possible 
to determine the concentration of the hazardous substance in the air.

Ionization energy and UV lamps
Ionization energy is measured in electron volts (eV) and specifies
how much energy is required to ionize or charge one molecule. 
This ionization energy is substance-specific data, such as the boiling 
point or pressure. In order to ionize a certain substance, the ionization
energy of that substance must be smaller than the photon energy 
of the lamp used with the photo ionizsation detector (PID). Two 
different types of lamp are commonly used: the 10.6 eV lamp and 
the 11.7 eV lamp. 
A PID is suitable for detecting entire groups of hazardous substances.
However, when calibrated accordingly, it can also be used to detect
an individual substance.

M

M

M

M

M

M

M

M

M+

e-M+ e-

M

Porous 
membrane

UV lamp

Gas
Electrode 

(suction voltage)

Electrode 
(current measurement)Gas molecule

Ultraviolet rays

PID sensor
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Futher information: Instrument & Sensor Handbook and the hazardous
substance database, VOICE (www.draeger.com)



Selecting the Proper Measurement Method

Selecting the Proper Measurement Method

Selecting the correct measurement principle is crucial to 
identifying gas-related risks. Each measurement principle 
has its strengths and limitations, and is optimized for certain 
groups of gases (flammable/toxic gases and oxygen).

For this reason, one important question is which gases/vapors
occur at the workplace. It is generally possible to distinguish 
between the following gas-related risks:

Risk of explosion
– Wherever flammable gases or vapors exist, there is always an

increased risk of explosion. This is typically the case in the 
following areas: mining, refining, chemical industries, and many
more. Infrared and catalytic bead sensors are used here. 
These sensors typically record the gas concentration in a lower 
exposure level (LEL) range, but can also sometimes be used 
for the 100 Vol.-% range. 

Oxygen displacement / oxygen excess
– Oxygen displacement is life-threatening. Oxygen excess affects the

flammability of materials, up to the point where they can selfignite.
Electrochemical sensors are usually used for measuring oxygen.
The measurement range lies between 0 – 25 Vol.-% and up to 100
Vol.-%. Dräger-Tubes and CMS can also be used here.

Toxic gases
– Toxic substances can occur anywhere. In industrial manufacturing

and treatment processes, during transport (rail, road or ship),
during incomplete combustion, and also during completely 
natural processes such as decomposition and decaying 
processes of waste materials.

Various different measurement principles can be used to detect
toxic gases.
– Dräger-Tubes
– CMS 
– Electrochemical sensors
– PID sensors
How to identify the right principle for a certain application depends
on several factors, such as: 
– What other hazardous substances are present (cross sensitivities)
– Is it necessary to selectively measure hazardous substances, 

or does it make more sense to measure a total parameter
– Is short-term, long-term, or continuous measurement to be used
– Is it necessary to have warning and alarm functions when limits

are exceeded



Application Areas for Portable Gas Detection 

Application Areas for Portable Gas Detection 

Portable gas detection instruments are subject to very diverse
requirements. Different application areas require solutions 
tailored to the measurement task, which also take into account
the respective application conditions.

It is generally possible to distinguish between the following application
areas:
Personal monitoring
– The instruments should warn the wearer of gas-related risks in 

his/her immediate work area. They are usually worn directly on the
work clothing. The basic requirements for these types of devices
are, therefore, a high degree of comfort, robustness and reliability.
Continuous detection devices for single gases or multiple gases 
are suitable for this measurement task. For short-term measurements
(or spot measurements), Dräger-Tubes and CMS can also be used.

Area monitoring
– The task here is to monitor an area, in which one or more workers

are active. The device is located in a central position, so that it 
can optimally monitor the work area. Robustness, stability and 
well-recognized alarms (visual and audible) are the basic 
requirements here. Continuous measurement devices for multiple
gases should be used.

Confined Space Entry
– In order to perform maintenance or repair work, it is often necessary

to enter confined spaces. Limited space, a lack of ventilation and 
the presense or development of hazardous substances result in
particularly high risks in these work areas. A clearance measurement
is required before entry. Multiple-gas detectors with corresponding
pumps and accessories, such as hoses and probes, are recommended.
After a successful measurement where no hazards have been
found, the same devices can then be used for continuous personal
monitoring while working within the confined spaces. Dräger-Tubes
and CMS are also suitable for spot measurements.

Leak detection
– Leakages can occur anywhere where gases or liquids are stored 

or transported. It is important to identify these quickly, in order to
take appropriate measures to prevent damage to people, the 
environment and the facility. Detection instruments with corresponding
pumps must have rapid response times, in order to detect even
slight changes in concentration. Extreme reliability is the minimum 
requirement for these instruments.



Single-Gas Instruments

Single-Gas Instruments

If the risk caused by toxic gases or vapors can be narrowed
down to a single gas or one conductive component, single gas
detectors and warning instruments are the ideal solution for
personal monitoring at the workplace. They are small, robust
and ergonomic. The devices are typically worn directly on 
the worker's clothing, close to the breathing area, without 
restricting the workers' freedom of movement. The instruments
continuously monitor the ambient air and issue an alarm 
(visual, audible and by vibration) when the gas concentration
exceeds a limit preconfigured on the device. This allows 
workers to react directly to risks should incidents occur 
during standard operations, or if unforeseeable events occur
during maintenance and repair work.

Dräger Pac® 3500 – 7000
The Pac 3500 – 7000 family is equipped with XXS sensors, which
are miniature electrochemical sensors. They allow for a smaller,
ergonomic instrument design. The sensor sits directly behind 
a replaceable dust and water filter, which protects it against 
environmental influences with negligible effects on the response
times. Besides accuracy and reliability, the response time is crucial.
The so-called t90 to t20 times provide information on how fast the
sensor reacts to changes in the concentration of a gas. Due to the
fast reaction time and very short diffusion paths, these sensors react
extremely quickly and display any gas-related risk immediately. The
sensor's electrical signal with the help of electronics and software 
is displayed as a concentration. Alarm thresholds are defined in 
the device (A1 = prewarning / A2 = main alarm). If these alarm 
thresholds are exceeded by the current gas concentration, then the
device emits a visual, audible and vibrating alarm. Robustness and
protection against explosive materials are two further important 
factors when selecting the correct gas detection instrument.

Dräger Pac® III
XS sensors, the "Smart" sensors, are used here. All relevant data,
such as calibration data, is saved in the sensor-specific EPROM.
This allows a fast plug-and-play switch between Dräger Pac III and,
for example, Dräger X-am 7000 devices.

PPMLarge display
The clearly structured, 
language-free display 
shows all necessary 
information at one 
glance.

DrägerSensor®
Dräger XXS Sensors 
provide longer 
operating times.

Good visibility 
Colored labels are 
available to distinguish 
the instrument at a 
distance.

H2S

Robust housing 
Impact-resistance 
combined with an 
ergonomic design.
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Multi-Gas Instruments

Multi-Gas Instruments
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If different hazardous substances (Ex-Ox-Tox) occur in the work 
place, it is advisable to use continuous measurement devices for
multiple gases. They make it possible to use different measurement
principles (infrared, catalytic bead, PID and electrochemical 
sensors) in one device, thus taking advantage of the respective
strengths of each measurement principle.

The constellation of the sensors depends on the application in question.
Up to 6 gases can be detected in real-time and continuously. Besides
being used for personal or area monitoring, optional accessories also
allow multi-gas instruments to be used for clearance measurements
and leak detection.
Multi-gas instruments include Dräger X-am 1700, X-am 2000, 
X-am 3000, X-am 5000, X-am 5600 and X-am 7000.

2 Sensor slots  
Compatible with PID, IR Ex, 

IR C02 and Cat Ex

Warning function
Visual 360° and 
>100 dB loud 
multitone alarm

Large display
Clearly structured, 

scratch-proof display 
informs in plain text

Robust housing
Robust, waterproof

housing with standard 
rubber protection

Selection from 
25 different 

Dräger sensors
Cover

Internal 
sampling pump  
with an IP 67 
membrane

3 electrochemical  sensor slots
Compatible with up to 25 different
electrochemical sensors

Gas measurement technology (example: Dräger X-am® 7000)
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Explosion Protection

Explosion Protection

Industrial processes very frequently involve flammable substances
and sometimes also flammable particles. In these areas, flammable
gases and vapors may be released on a process-related basis
(e.g. by relief valves) but also by unpredictable incidents. For 
prevention purposes, these hazardous areas are declared as 
Ex-areas (or “zones”), in which only equipment that is equipped
with a suitable type of explosion protection and certified 
accordingly may be used.

Explosion protection is regulated worldwide. The basis for these standards,
according to IEC, (international) CEN, CENELEC (Europe) and NEC 505
(North America), is very similar and is based on the "3-zone concept",
which is also increasingly accepted in the USA.

Zone, according to Dangerous, explosive
IEC, NEC 505 atmosphere is present...
and EN
Zone 0 continuously, regularly, or long-term
Zone 1 occasionally
Zone 2 rarely and short-term

The typical American method of explosion protection, in accordance
with NEC 500, is based on the "2-divisions concept":

Division, according to  Dangerous, explosive 
NEC 500 atmosphere is present...
Division 1 continuously or occasionally
Division 2 rarely or short-term

According to IEC, NEC 505 and EN there are seven standardized
types of protection for electrical equipment in zone 1, while in North
America (USA/Canada) there are only three types of explosion 
protection for division 1 according to NEC 500:

The standardized marking of a gas detection device, e.g. Ex de IIC
T4, informs the user about the applicability in a designated 
hazardous area.

Type of protection,   Comparable  
according to IEC,   type of protection,
NEC 505 and EN according to NEC 500
Explosion/Flame proof Explosion proof
Encapsulation –
Powder/Sand filling –
Oil immersion –
Artificial ventilation Purged / pressurized
Increased safety –
Intrinsic safety Intrinsically safe



ATEX 95 – European Directive 94/9/EG

ATEX 95 – European Directive 94/9/EG

Also known as ATEX 95 (formerly ATEX 100a), mandatory in
the European Union (EU) since July 1, 2003. Equipment and
protective systems for use in potentially explosive atmospheres
need to fulfill the Essential Health and Safety Requirements
(EHSR) which are assumed to be met when based on certain
harmonized standards.

Marking (according to ATEX):

Explosion protection:

Device categories and safety requirements:

Device group Category Safety
I (Mining) M1 Very high

M2 High
II (Industry) 1 Very high

2 High
3 Normal

Notified body concerning production and quality 
EU-requirements are met

0158

  
   

  
   

   

   

   

Type of potentially explosive atmosphere:
G: Gas, vapor; D: dust

I  M 2 / II  2 G

I: Mining II: Industry

complies with the directive 94/9/EC

Ex d ia IIC T4 Gb 

Explosion group: 
I: Mining, II: Everything
except mining
In cases of ia, ib, d 
and n: Subgroups IIA,
IIB and IICExplosion protected equipment

Type of protection: Pressure-resistant enclosure

EC type examination certificate:

X: Special conditions
U: Incomplete ex-component

DEMKO 07 ATEX 1435 00X

Notified body having type-approved equipment

Year of the EC certificate's publication

Complies with European Directive 94/9/EG

Number of certificate

Category

i = Intrinsic safety
a = Covers 2 faults
b = Covers 1 fault
c = covers the normal use

Temperature class

EPL (Equipment Protection Level) G = Gas
a = for zone 0, b = for zone 1, c = for zone 2



ATEX 137 – European Directive 1999/92/EG

ATEX 137 – European Directive 1999/92/EG
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Also known as ATEX 137 (formerly ATEX 118a), mandatory 
in the European Union (EU) since June 30, 2006, addressed
to employers and end users concerning the minimum 
requirements for health and safety for workers in potentially
explosive atmospheres. 

Zone definition:

Gas, Vapor Dust Explosive atmosphere is present...
Zone 0 Zone 20 continuously, long periods or frequently
Zone 1 Zone 21 occasionally, likely to occur
Zone 2 Zone 22 infrequently and for a short time only

Selection of equipment (this table is the link between 
the categories of ATEX 95 and the zones of ATEX 137):

Operation allowed for Gas, vapor (G) Dust (D)
Devices of category 1 in zone 0, 1, 2 in zone 20, 21, 22
Devices of category 2 in zone 1, 2 in zone 21, 22
Devices of category 3 in zone 2 in zone 22

Example: In zone 21, where explosive atmospheres caused by 
dust are likely to occur, the instruments to be used need to have 
a marking II 2D or II 1D.

Necessary measures:
– Assessment of the risk of explosion
– Classification of the hazardous area into zones
– Marking of the hazardous places by means of a triangular 

warning sign “Ex”
– Adequate safety measures
– Explosion protection documentation
– Competence of employees
– Criteria for a permit-to-work system for dangerous work areas

Guideline for risk reduction:
– Prevent the formation of explosive atmospheres,

or, if this is not possible:
– Avoid the ignition of the explosive atmosphere,

or, if this is not possible:
– Minimize harmful effects of explosions to a tolerable degree.



Requirements for Gas Detection Instruments

Requirements for Gas Detection Instruments

Since gas detection instruments and systems are products of
safety technology for industrial applications, they need to comply
not only with statutory requirements (e.g. explosion protection,
electromagnetic compatibility) but also with further requirements,
guaranteeing the product quality and reliability of gas detection,
even in harsh ambient conditions.
Explosion protection standards:
Design requirements ensure that gas detection devices do not 
act as a source of ignition. Internationally accepted standards 
are IEC, EN (ATEX), CSA, UL, GOST, etc.
Protection types in accordance with EN 60529 (IP code)
The IP code provides information concerning the protective 
properties of the housing against foreign bodies and water.
IP = ingress protection
Excerpt in accordance with DIN EN 60529:

Protection class IP 67 guarantees a high degree of robustness. This
can, however, also have negative consequences when it comes to
vapor permeability. For this reason, the MEWAGG (working committee
for detection and warning devices for hazardous gases) within BG
Chemie recommends users, who do not simply want to detect gases
such as methane and propane, but also higher hydrocarbons or 
solvents, to have the manufacturer confirm the suitability of the 
device. This can, for example, be the measurement certificate in
accordance with ATEX.
Quality of measurement functions
Compliance with predefined measurement quality, even under 
extreme ambient conditions (temperature, pressure, wind, humidity,
vibration, etc.)
EN 45 544 – for toxic gases and vapors
EN 50 104 – for oxygen
EN 60 079-29-1 – for flammable gases and vapors
     Electromagnetic compatibility in accordance with EN 50270
Electrical or electronic devices should not be affected or disrupted
by electrical, magnetic or electromagnetic fields. For example, the
use of a mobile phone or 2-way radio close to a gas detection 
instrument must not disrupt the instrument's measurement signal,
and vice versa. Electromagnetic compatibility directives and standards
provide evidence and confirmation of immunity to interference and
low transient emissions.

5

6

5

6

7

First 
index number

Protection against contact. 
Protection against interior 
dust deposits

Protection against
solid foreign objects

Second 
index number

Protection against
water

Complete protection 
against touch. Protection 
against dust penetration

Protection against 
projected water from 
any angle

Protection against 
penetrating water during 
temporary flooding

Protection against 
penetrating water during 
temporary immersion
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The calibration of gas detection instruments is extremely
important. Obviously gas detection instruments cannot 
measure correctly if they are incorrectly calibrated.

Dräger-Tubes and CMS
These two detection instruments are delivered calibrated. Until the
actual measurement, or until the expiration date, the hermetically sealed
glass tube ensures that the calibration remains stable, providing that
the storage conditions printed on the label are adhered to.

Sensors / portable gas detection instruments
Sensors are used for continuous measurements. Environmental
influences or other gases can change the calibration, with which
the sensor is delivered to the customer. BG Chemie therefore
recommends regular checks / calibrations in its data sheets T021
(gas warning equipment for toxic gases/vapors) / T023 (gas 
warning equipment for explosion protection). For the members of
the European Union, the relevant standard is EN 60079-29-2 or 
for international use IEC 60079-29-2.

While zero calibration is rather simple because the ambient air can
be used in most cases for this purpose, calibration of the sensitivity 
(or span calibration) is not so trivial.

Electrochemical sensors must be calibrated with reactive gases for
the same reason why they can detect these gases. Unfortunately a
lot of reactive gases also react in low concentrations with (moist)
material surfaces and plastics. For this reason, it is important 
to keep the passages between test gas and device as short as 
possible. Therefore, manufacturers of gas detection instruments
provide calibration accessories that meet these requirements 
and are optimized for their gas detection devices. 

If, for safety reasons, the so-called target gas (the gas to be detected
during operation) is always to be used for the calibration, there are also
many reasons to use an alternate test gas for the calibration.

If a variety of gases are to be detected by just one sensor, the sensor
must be calibrated for the gas, to which the sensor is the least sensitive.
The gas detector is then calibrated in the safest way, because all other
gas concentrations are regarded as too sensitive.

Test gases are provided as single gases and also gas mixtures for
calibrating multi-gas detectors.



Dräger VOICE – Hazardous Substance Database

Dräger VOICE – Hazardous Substance Database

The risk to humans through a variety of hazardous substances
at the workplace and in the environment is increasing inexorably
in our technology-oriented society.
Rapid, comprehensive information that can be accessed at any
time plays a crucial role in implementing the correct measures.

The extensive database, Dräger VOICE, provides you with up-to-date
information on more than 1 700 hazardous substances and 11 500
synonyms.

Dräger VOICE is characterized in particular by the clear links between
hazardous substances, measurement options and protective equipment.
Information on the proper handling of the recommended products
provides additional safety while using.

A wide range of constantly updated substance information is 
available for every selected substance:
– Current national and international limit values
– Chemical/physical information (formulas, vapor pressure, melting

and boiling points, etc.)
– Fire protection information (LEL, UEL, flashpoint, ignition point, etc.)
– Identifiers (CAS No., UN No., EC No.)

The Dräger VOICE hazardous substance database is available 
online at www.draeger.com/voice.
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Dräger VOICE: Hazardous Substance Database



Flammable and toxic gases and vapors may occur in many 
places. Dealing with this risk and the danger of explosion –
this is what Dräger's gas detection systems are for.

This brochure is meant to give a basic introduction to gas
detection technology, measuring principles and safety 
concerns.

Properties of Dangerous 
Gases and Vapors



Dräger offers a number of instruments with a diverse range 
of measurement principles for detecting gases and vapors:
– Dräger-Tubes
– Dräger Chip Measurement System
– Electrochemical Sensors
– Catalytic Bead Sensors
– Infrared Sensors
– Photoionization Detectors (PID)

Measurement Principles



Portable gas detection instruments must be able to reliably
detect a wide range of hazardous substances under changing
conditions. This places great demands on reliability, robustness
and flexibility, as the detection instruments are ultimately directly
responsible for the health and safety of employees. Not every
device can be used in every working atmosphere. Before using
a device, ensure that the device specifications are sufficient.
These requirements are defined in several standards and 
directives.

Usage and Requirements of 
Gas Detection Instruments
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‘Beijing 101300
Tel +86 10 80 49 80 00
Fax +86 10 80 49 80 05

FRANCE
Dräger Safety France SAS
3c route de la Fédération, 
BP 80141
67025 Strasbourg Cedex 1
Tel +33 3 88 40 59 29
Fax +33 3 88 40 76 67

HEADQUARTERS
Dräger Safety AG & Co. KGaA
Revalstrasse 1
23560 Lübeck, Germany

www.draeger.com
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Draeger Safety S.A. de C.V.
Av. Peñuelas No. 5
Bodega No. 37
Fraccionamiento Industrial 
San Pedrito
Querétaro, Qro México
Tel +52 442 246-1113
Fax +52 442 246-1114

NETHERLANDS
Dräger Safety Nederland B.V.
Edisonstraat 53
2700 AH Zoetermeer
Tel +31 79 344 46 66
Fax +31 79 344 47 90

REP. OF SOUTH AFRICA
Dräger South Africa (Pty) Ltd.
P.O.Box 68601
Bryanston 2021
Tel +27 11 465 99 59
Fax +27 11 465 69 53

SINGAPORE
Draeger Safety Asia Pte Ltd
67 Ayer Rajah Crescent #06-03
Singapore 139950
Tel +65 68 72 92 88
Fax +65 65 12 19 08

SPAIN
Draeger Safety 
Hispania S.A.
Calle Xaudaró 5
28034 Madrid
Tel +34 91 728 34 00
Fax +34 91 729 48 99

UNITED KINGDOM
Draeger Safety UK Ltd.
Blyth Riverside 
Business Park
Blyth, Northumberland
NE24 4RG
Tel +44 1670 352-891
Fax +44 1670 356-266

USA
Draeger Safety, Inc.
101 Technology Drive
Pittsburgh, PA 15275
Tel +1 412 787 83 83
Fax +1 412 787 22 07
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Dräger's Guide to 
Portable Gas Detection
(according to EN Regulations)
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