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improved Safety both in handling Corrosive and/Or Combus
tible and/or toxic gases in a not potentially explosive atmo
Sphere (ex-free atmosphere), and in the operation of such an
analyzer in an exatmosphere, the analysis or sensor unit as
such is of non-explosive con?guration and is arranged in a
gas tight chamber through Which a toxic and/or corrosive
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GAS ANALYZER AND A METHOD FOR
OPERATING THE SAME

to be analysed in the ex-free atmosphere, and of the second
case, in Which the combustible gas is present in an
ex-atmosphere. In the second-named case, it is necessary to

add appropriate con?gurations, as described beloW.
LikeWise to be distinguished are the gas analyZer groups
already described at the beginning in the prior art. These are,
?rstly, the group of optical gas analyZers and also others

This is a division of application Ser. No. 09/809,497,
?led Mar. 15, 2001.
FIELD OF THE INVENTION

This invention relates to a gas analyzer having an analysis
or sensor unit and having an electronic processing unit, and
to a method for operating such a gas analyZer.

such as the group of thermal conduction sensors and solid

electrolyte or gel sensors.
10

DESCRIPTION OF THE PRIOR ART

Many versions, and also many operating methods, are
knoWn for gas analyZers having a sensing unit and an
electronic processing unit. In this case, use is made of gas
sensors Which, depending on con?guration, are sensitively

15

case is that of a gas analyZer With an integrated sensor unit

and integrated processing unit.

for selective measurement. Electronic sensor systems, gel
sensors, thermal conduction sensors and other similar sen
sors are knoWn for this purpose. Solid electrolyte sensors are

also knoWn, in particular for oxygen analysis.
Also knoWn, hoWever, over and above this are optical gas
analysis methods in the case of Which a cuvette ?oWed
25

light source of speci?c radiation bands. Arranged on the side
of the cuvette opposite the light source is a detector Which

electronic system is arranged. This yields an appropriately
electronic system. If toxic or combustible or corrosive gases

effect. The detector is sensitively set to the measuring gas
component to be measured, and measures the residual signal

35

through the ?rst chamber, toxic or corrosive or combustible

tion photometers With appropriate light sources.

measuring gas Would ?oW via this leakage only into the
second chamber, Which is, in turn, purged permanently by an
inert gas. The effect, in turn, is to dispose of the leakage gas
into a closed purging gas system, the leakage gas thereby

In the case of use in process measurement techniques, that

is to say in online measurement of industrial process cycles,
for the most part gas samples are taken Which are sent via the

analyZer. Explosion protection precautions are to be taken

being simultaneously substantially thinned by the purging.

for the eventuality that the gases are toxic or combustible.

Consequently, in the Way provided by the invention, not
only is leakage counteracted, but leakage and/or the dan

In chemical process engineering, hoWever, it is frequently
gas components in corrosive and/or toxic and/or combus

45

tible gases are to be analyZed. As a rule, the extractive

measurement techniques currently on offer have special
properties in order to meet the requirements of measurement
techniques and safety. For this purpose, expensive use is
made of specialists Who are employed in potentially explo
sive atmospheres (ex-atmospheres) and also in corrosive and

That is to say there is no gas contact With the detector as
such, and the cuvette remains a closed system. In order noW

enclosure) and a pressure tight enclosure, that are to be
already occurred before the service staff can intervene.
It is therefore the object of the invention to improve a gas
analyZer and a method for operating such in order substan

55

tially to improve safety both in handling corrosive and/or

appropriately discharged again. The purging gas used must

atmosphere (ex-free atmosphere) and in the operation of
such an analyZer in an ex-atmosphere.
SUMMARY OF THE INVENTION

method both in the ?rst case in Which combustible gases are

to ful?ll the ex-protection preconditions in the Way accord
ing to the invention, the said cuvette is surrounded either
partially or completely by a second space.
Apurging gas is fed inside this second space or the second
chamber, if the cuvette is de?ned as a ?rst chamber, and

combustible and/or toxic gases in a not potentially explosive

The solution according to the invention takes account in
this case both for the gas analyZer and for the operating

gerous gas emerging because of the leakage can be diluted
until it is unobjectionable, and thereby be branded safe.
In a second independent device claim, the correspond
ingly identical methodology is applied to an analyZer Which
is based on an optical detection method such as, for example,
on absorption photometry. In this case, the element of
corresponding consideration is the cuvette. The cuvette
contains a measuring gas inlet and a measuring gas outlet.

toxic gases together With housing purging (pressurized
monitored. It frequently happens that some damage has

are then fed to the sensor, they remain basically inside the
?rst chamber, Which contains the sensor. For safety
purposes, the second chamber, Which is arranged around the
?rst chamber, shields the latter in turn.
It is provided in an appropriate re?nement in the case of
this variant apparatus that the second chamber is purged With
an inert gas or With air. If a leak Were to occur in this case

involved here. Such methods are generally used as absorp

necessary to solve measurement tasks in Which one or more

HoWever, these are arranged in a common housing in
separate parts of the same. The sensor region arranged inside
the housing is correspondingly provided With a non
combustible sensor Which is arranged in a ?rst chamber, the
second chamber then being arranged around this ?rst cham
ber and thus being placed betWeen a ?rst chamber, contain
ing the sensor, and the remaining space, in Which the

ex-protected separation betWeen the sensor chamber and

picks up a measurement signal based on an optopneumatic

remaining in terms of absorption after passage through the
cuvette. This is inversely proportional to the partial pressure
fraction of the measuring gas component in the measured
gas sample. Because of this inversely proportional
relationship, so-called absorption spectroscopy is also

intrinsically safe) con?guration and is arranged in a gastight
chamber around Which a second chamber is arranged. This

set to one or other gases depending on Which one is desired

through by measuring gas is transradiated starting from a

The second-named case corresponds in essence to a gas

analyZer in accordance With Claim 1. The core of the
invention there consists in that in the case of the analysis of
a toxic and/or corrosive and/or combustible gas the analysis
or sensor unit as such is of nonexplosive (for example

65

ful?ll tWo preconditions in this case. Firstly, the purging gas
must be inert or have at least essentially such properties, and,
secondly, it is not permitted to effect any appreciable absorp
tion of that radiation band Which is directed sensitively to the
measuring gas. The general absorption Which occurs
through the plurality of the WindoWs noW occurring can be
taken into account by prior gauging or by calibration. Of

US 6,484,562 B2
4

3
course, it is also possible, going beyond this, also to take
account of absorptive purging gas as Well by appropriate

It is possible thereby to achieve an in?uence Which is to

be corrected accordingly, in particular in the case of optical
gas analysis methods. It is possible to detect at least in Which
time phase the measurement results are possibly unreliable.
In a further advantageous embodiment, it is speci?ed that

calibration.
The same holds for the case of leakage and for the
ex-protection as such as did for the ?rst-named embodiment.
If a leakage occurs in the critical region leading the toxic or
corrosive or combustible measuring gas, speci?cally in the
cuvette, the leakage gas enters only the second space, Which
surrounds the measuring cuvette. Since this space or this

chamber is, in addition, permanently purged by means of
purging gas, as in the ?rst example there is a steady thinning
of the critical gas. LikeWise, the critical gas is led out of the
system, and possibly out of the ex-atmosphere.
As already mentioned, it holds for both variants that the
second chamber is purged With inert gas or With air.
Furthermore, according to the invention it is advanta
geously provided both for the ?rst and for the second variant
that a pressure higher by comparison With the ?rst chamber

the entire system is caused to shut doWn in the event of the
detection of an escaping gas.

10

In a last advantageous re?nement, it is provided that
underpressure purging can also be performed. That is to say,
in this case the pressure of the purging gas in the second
chamber is loWer than the pressure in the ?rst chamber,
Which leads the measuring gas. This results at the same time

in purging and, correspondingly, extraction.
15

DESCRIPTION OF THE DRAWING

FIG. 1 shoWs a design according to the invention With a
cuvette.

FIG. 2 shoWs an embodiment according to the invention

is set in the second chamber. This also produces a delimi

With a sensor.

tation in terms of gas dynamics by comparison With gas
possibly escaping from the ?rst chamber.
Furthermore, it is advantageously provided both for the

DESCRIPTION OF THE PREFERRED

EMBODIMENT(S)

?rst and for the second variant that a How sensor is used for

monitoring the purging gas. The purging gas How can be
monitored by means of this sensor and sensitive Warning

25

FIG. 1 shoWs the use of the invention in terms of

apparatus in the case of absorption photometry, by Way of

sensors Which, as the case may be, are connected doWn

example. In this case, the system purged by the measuring

stream can detect critical gas compositions Which can, in
turn, have a regulating effect on the purging gas ?oW.
Both examples named so far relate essentially to the use
of a combustible (possibly an explosive) gas in the ex-free

gas is the measuring cuvette 1 as such. The latter comprises
a tubular element having a measuring gas input E and a
measuring gas output A. The entry WindoW for the radiation
from a radiation source 10 is in the region of the inlet E, and
the outlet WindoW for the radiation passing the cuvette is in

atmosphere. That is to say, the ex-atmosphere exists only
inside the analyZer, and is kept aWay from the electric
systems With the aid of appropriate measures.
HoWever, a second ?eld of use is yielded by use in the
so-called ex-atmosphere. In order to render such devices
capable of this, as Well, the devices as such are additionally

35

the region of the measuring gas exit A, said radiation then
being led to the detector 11.
Overall, the cuvette 1 is surrounded respectively by a
second chamber 2, 3, at least in the region of the entry and

ex-protective measures (for example pressuriZing enclosure,

outlet WindoWs. Since otherWise the cuvette comprises a
closed metallic tube, leakages can occur only at the built-in
WindoWs. Consequently, a purging chamber can be provided

pressuretight enclosure).

only upstream of the entry WindoW, and a purging chamber

HoWever, it is important to note in this case that the
invention is essentially directed ?rstly to the use of toxic or

can be provided upstream of the exit WindoW. In this case the
tWo component chambers 2, 3 are connected at the entry
WindoW and at the exit WindoW to a gas line 7 such that the

protected overall in the outer region by secondary

corrosive or combustible gases, Which are fed to the

analyZer, initially independently of Whether the environment
is in the potentially explosive atmosphere or the not poten
tially explosive atmosphere. The second-mentioned case

45

tWo component chambers 2, 3 can be ?oWed through serially
by the purging gas. HoWever, for the purpose of enhanced
protection of the system, the entire cuvette can also be

concerns the handling of toxic or corrosive or combustible

provided on the outside With a closed second chamber to

gases inside the analyZer, in Which case the latter is also

Which purging gas is applied, or through Which purging gas

arranged, in turn, in an ex-atmosphere.

is passed, as appropriate. In this case, a leakage in the
cuvette region leads only to the critical gas escaping into the

With reference to a method for operating such a gas

purging chamber.

analyZer, it is provided according to the invention that in the
case of analysis of a toxic or corrosive or combustible gas a

A purging gas monitoring unit 5 having a sensor 6 and

space arranged around the analysis or sensor unit is ?oWed
around or through by a purging gas, an overpressure being

built into the purging system monitors Whether leakage gas
occurs. If this happens, the purging or the purging through

set in the purged space by comparison With the analysis gas
space. Consequently, for safety reasons, appropriate pres

55

put can be increased. This holds, in particular, for the case

of overpressure purging in Which the pressure in the purging
chamber region is higher than in the cuvette region.
HoWever, it is also possible to purge using underpressure, in

sure gradients are set up Which reliably prevent leakage gas

from escaping into the purging gas path and thus into the
environment.

performed via a regulator by virtue of the fact that fractions

Which case the purging gas pressure is loWer than the gas
pressure in the cuvette. In the second-named case, the
detection of a leakage gas in the purging system can lead to

of toxic or corrosive or combustible gas components in the

a further throughput, Which can also lead to a loWering or to

purging gas can be detected by a sensor and, thereupon, the

a further loWering in the pressure in the purging system.

It is advantageously provided, furthermore, that purging is

throughput of purging gas can be increased under regulation.
It is advantageously provided, furthermore, that a change
in the purging gas ?oW or in the pressure is recorded in the

test record for later correction, if appropriate.

FIG. 2 shoWs a gas analyZer having a sensor unit and a
65

processing unit in a housing 20. A non-explosive (for
example intrinsically safe) sensor is arranged in a ?rst sensor
chamber 30 for the case in Which only combustible gas is

US 6,484,562 B2
6

5

What is claimed is:
1. A gas analyZer of the type that uses the principle of

used. The toxic or corrosive or combustible measuring gas
is introduced into this sensor chamber 30 and extracted
therefrom. The sensor chamber 30 is surrounded in the Way

according to the invention by a second chamber 40 Which
can optionally be purged. This second chamber 40 is a
hermetic space betWeen the sensor 30 chamber 30 and the

optical gas analysis comprising:
5

an appropriate cuvette ?oWed through by a gas to be

measured, said ?oWing gas providing a measuring

same Way as already mentioned in the above-named

pressure in said cuvette; said cuvette having a WindoW
region placed near an analysis space and said cuvette
surrounded either only in said WindoW region or overall
by a chamber that isolates any leakage from said

example.

measuring cuvette When said gas analyZer is analyZing

For the purpose of using the tWo analyZers in accordance
With FIG. 1 and FIG. 2 in a potentially explosive
atmosphere, the system can be further protected by second

?oWs thru said analysis space said surrounding cham

housing 20 containing the electronic system. The escape of
corrosive or toxic or combustible gas toWards the analyZer

is thereby prevented. The purging gas system operates in the

ary ex-protective measures (for example pressuriZing
enclosure, pressuretight enclosure). It is possible overall to
provide an emergency shutdoWn unit Which, upon leakage of
the measuring gas, shuts doWn the entire system.
It is to be understood that the description of the preferred

embodiment(s) is (are) intended to be only illustrative,
rather than exhaustive, of the present invention. Those of
ordinary skill Will be able to make certain additions,
deletions, and/or modi?cations to the embodiment(s) of the
disclosed subject matter Without departing from the spirit of
the invention or its scope, as de?ned by the appended claims.

a toxic and/or corrosive and/or combustible gas that

ber is purged With inert gas or air and having a pressure
15

higher or loWer by comparison With said measuring
pressure of said cuvette.

2. The gas analyZer of claim 1 further comprising a How
sensor for monitoring How of said inert gas or air to regulate
said inert gas or air 110W.
3. The gas analyZer of claim 1 further comprising a

processing unit.
4. The gas analyZer of claim 3 Wherein said processing
unit is an electronic unit.

