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AMsdesignation:      AF22M fors02
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and found to comply with the standards:

VDI 4202-1  (2002), VDl 4203-3 (2004), EN 14212 (2012),
EN 15267-1  (2009) and EN 15267-2 (2009).

Certification is awarded in respect of the conditions stated jn this certificate
(this certificate contains 13 pages).

The present certificate replaces certificate 0000040329_01  of 01  April 2019.
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German Federal Environment Agency
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Test Report: 936/21206773/A dated 09 November 2007  
Initial certification: 01 April 2014 
Expiry date: 30 June 2025 
Certificate: Renewal (of previous certificate 0000040329_01 dated 

01 April 2019 valid until 30 June 2020) 
Publication: BAnz AT 01.04.2014 B12, chapter VI notification 19 

 
 
Approved application 
The certified AMS is suitable for continuous monitoring of sulphur dioxide in ambient air. 
 
The suitability of the AMS for this application was assessed on the basis of a laboratory test 
and a three-months field test. 
 
The AMS is approved for an ambient temperature range of 0 °C to +30 °C. 
 
The notification of suitability of the AMS, performance testing and the uncertainty calculation 
have been effected on the basis of the regulations applicable at the time of testing. As 
changes in legal provisions are possible, any potential user should ensure, in consultation 
with the manufacturer, that this AMS is suitable for monitoring the AMS readings relevant to 
the application. 
 
Any potential user should ensure, in consultation with the manufacturer, that this AMS is 
suitable for the intended purpose. 
 
 
Basis of the certification 
This certification is based on: 
 
 Test report no. 936/21206773/A dated 09 November 2007 issued by TÜV Rheinland Im-

missionsschutz und Energiesysteme GmbH and Addendum 936/21221709/B dated 
28 September 2013 issued by TÜV Rheinland Energie und Umwelt GmbH 

 Suitability announced by the German Federal Environment Agency (UBA) as the relevant 
body 

 The ongoing surveillance of the product and the manufacturing process 
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Publication in the German Federal Gazette: BAnz. 07 March 2008, No. 38, p. 901, chapter III 
number 1.1, UBA announcement dated 14 February 2008:  
 
 

AMS designation: 

AF22M for SO2  
 

Manufacturer: 

Environnement S.A., Poissy Cedex, France 
Distribution in Germany: 
Ansyco GmbH, Karlsruhe 
 
Field of application: 

For continuous monitoring of sulphur dioxide in ambient air 
 

Measuring ranges during performance testing 

SO2 0–700 µg/m³ 
 0–1 000 µg/m³ 

 

Software version: 

V1.22 
 

Test Laboratory: 

TÜV Rheinland Immissionsschutz und Energiesysteme GmbH, Cologne 
TÜV Rheinland Group 
Report no.: 936/21206773/A dated 9 November 2007 
 

 
Publication in the German Federal Gazette: BAnz AT 01.04.2014 B12, chapter VI notifica-
tion 19, UBA announcement dated 27 February 2014:  
 
 
19 Notification as regards Federal Environment Agency (UBA) notices  

of 14 February 2008 (BAnz. p. 901, chapter III number 1.1) 
 
The Model AF22M air quality monitor for SO2 manufactured by Environnement 
complies with the requirements of EN 14212 (August 2012 version). Furthermore, 
the manufacturing process and the quality management for the Model AF22M for 
SO2 measuring system meet the requirements of EN 15267. 
 
The test report on performance testing No. 936/21206773/A and the addendum 
no. 936/21221709/B as an integral part of this report are available online at 
www.qal1.de. 
 
Statement issued by TÜV Rheinland Energie und Umwelt GmbH dated 28 Sep-
tember 2013 

 
 
 

http://www.qal1.de/
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Publication in the German Federal Gazette: BAnz AT 26.08.2015 B4, chapter V  
notification 50, UBA announcement dated 22 July 2015:  
 
 
50 Notification as regards Federal Environment Agency (UBA) notices  

of 14 February 2008 (BAnz. p. 901, chapter III number 1.1) and  
of 27 February 2014 (BAnz AT 01.04.2014 B12, chapter VI 19th notification) 
 
The latest software version of the AF22M measuring system for SO2  
manufactured by Environnement S.A. is: 

v1.0.4 (calculation process) 
v3.6.f (display process) 

To extend the means of communication, the measuring system will be equipped 
with a USB port and a TCP/IP interface. 

The clamp of the UV lamp has been supplemented with a protective device. 

Statement issued by TÜV Rheinland Energie und Umwelt GmbH  
dated 14 March 2015 
 

 
Publication in the German Federal Gazette: BAnz AT 26.03.2019 B7, chapter IV  
notification 23, UBA announcement dated 27 February 2019:  
 
 
23 Notification as regards Federal Environment Agency (UBA) notices  

of 14 February 2008 (BAnz. p. 901, chapter III number 1.1) and  
of 22 July 2015 (BAnz AT 26.08.2015 B4, chapter V 50th notification) 
 
The latest software version of the AF22M measuring system for SO2 manufac-
tured by Environnement S.A. is: 
v1.05 (calculation process) 
v3.6.i (display process) 
 
Statement issued by TÜV Rheinland Energy GmbH dated 27 September 2018 
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Publication in the German Federal Gazette: BAnz AT 24.03.2020 B7, chapter IV  
notification 27, UBA announcement dated 24 February 2020:  
 
 
27 Notification as regards Federal Environment Agency (UBA) notices  

of 14 April 2008 (BAnz. p. 901, chapter III number 1.1) and  
of 27 February 2019 (BAnz AT 26.03.2019 B7, chapter IV 23rd notification) 

 
Environnement S.A., Poissy, France have changed their company name to 
ENVEA.  
 
The latest software version of the AF22M measuring system for SO2 manufac-
tured by ENVEA is:   
 
v1.0.5 (calculation process)  
v3.8.b (display process)  
 
Statement issued by TÜV Rheinland Energy GmbH dated 27 September 2018 
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Certified product 
This certification applies to automated measurement systems conforming to the following de-
scription: 
 
The sample is taken by a Teflon tube connected to the back of the monitor through a pump 
placed at the end of the circuit. A Teflon filter provides dust protection.  

The sample to be analyzed is firstly filtered by an elimination device of aromatic hydrocarbon 
molecule. This device consists of two concentric tubes. The internal tube is made of a special 
polymer. The sample to be analyzed with aromatic HC molecules comes in the internal tube. 
Aromatic HC molecules are transferred by permeation to the external silicon tube.  

The sample to be analyzed, exempt from HC molecules, is directed to a reaction chamber in 
which it is irradiated by an ultraviolet radiation centred at 214 nm, the absorption wavelength 
of SO2 molecules. A photodiode measures the ultraviolet radiation generated by the UV lamp 
via a mirror. This measurement is used during signal processing in order to compensate for 
any variation of the UV energy. 

Molecules restore a specific fluorescence in the ultraviolet, which is optically filtered between 
300 and 400 nm at the outlet in order to eliminate some interfering gases. This fluorescence 
is visualized by the PM tube placed near the reaction chamber. 

At the start of each “zero-ref”, a shutter is placed between the UV lamp and the reaction 
chamber inlet for 40 seconds. This electrical zero corresponds to the PM tube darkness cur-
rent and the offset voltage of the preamplifier, incorporated into the signal processing, it elim-
inates the possibility of drifts with temperature and time. 

Then PM tube signal is amplified and is converted into digital values for processing by a mi-
croprocessor that calculates the average of measurement values, checks the alarms and 
carries out monitor operation diagnosis. These various values and information are displayed 
on an alphanumeric display unit on the monitor front panel. 

The AF22M analyser measures sulphur dioxide (SO2) in ambient air. The measuring principle 
is based on UV fluorescence. 
The intensity of the radiation absorbed by the sulphur dioxide in the interior of an optical 
chamber with length L follows the principle of the Beer-Lambert law: 

 

 Lc

a eii  10  
 
where “I0” is the intensity at the entry to the chamber, “α” is the characteristic absorption effi-
ciency for SO2 and “c” = [SO2], the concentration of the gas to be analysed. 
The probability that an excited molecule fluoresces is also expressed by the following formu-
la: 
 

KdKqKf

Kf
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The intensity of the fluorescence received by the photomultiplier (PM) is thus expressed as 
follows: 
 

KdKqKf

Kf
Gii af




 
 
where G is a constant which is dependent on the illuminated proportion of the chamber 
measured by the PM. Thus:   
 

 Lc

f e
KdKqKf

Kf
Gii 


 10

 
 
In this case, αLc << 1 and 1 – eαLc can be developed in the first order as follows: 
 

Lce Lc   1  
 
The result is thus: 
 

cc
KdKqKf

LKfGi
i f .0 







 
 
The radiation absorbed by the PM is thus directly proportional to the SO2 concentration.  
This measuring principle corresponds to the standard reference method as described in EN 
14212. 
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General remarks 
This certificate is based upon the equipment tested. The manufacturer is responsible for en-
suring that on-going production complies with the requirements of the EN 15267. The manu-
facturer is required to maintain an approved quality management system controlling the 
manufacturing process for the certified product. Both the product and the quality manage-
ment systems shall be subject to regular surveillance. 
 
If a product of the current production does not conform to the certified product, 
TÜV Rheinland Energy GmbH must be notified at the address given on page 1. 
 
A certification mark with an ID-Number that is specific to the certified product is presented on 
page 1 of this certificate. 
 
This document as well as the certification mark remains property of TÜV Rheinland Energy 
GmbH. Upon revocation of the publication the certificate loses its validity. After the expiration 
of the certificate and on request of TÜV Rheinland Energy GmbH this document shall be re-
turned and the certificate mark must no longer be used. 
 
The relevant version of this certificate and its expiration date are also accessible on the in-
ternet at qal1.de. 
 

Document history 

Certification of the AF22M  measuring system is based on the documents listed below and 
the regular, continuous surveillance of the manufacturer’s quality management system:  
 

Basic testing 

Test Report: 936/21206773/A dated 9 November 2007 
TÜV Rheinland Immissionsschutz und Energiesysteme GmbH, Cologne 
Publication: BAnz. 07 March 2008, No. 38, p. 901, chapter III number 1.1 
UBA announcement dated 14 February 2008 

Initial certification according to EN 15267 

Certificate no. 0000040329: 29 April 2014 
Expiry date of the certificate: 31 March 2019 
Test Report: 936/21206773/A dated 9 November 2007 
TÜV Rheinland Immissionsschutz und Energiesysteme GmbH, Cologne 
Addendum 936/21221709/B dated 28 September 2013 
TÜV Rheinland Energie und Umwelt GmbH, Cologne 
Publication: BAnz AT 01.04.2014 B12, chapter VI notification 19, 
UBA announcement dated 27 February 2014 

Notifications in accordance with EN 15267 

Statement issued by TÜV Rheinland Energie und Umwelt GmbH dated 14 March 2015 
Publication: BAnz AT 26.08.2015 B4, chapter V notification 50 
UBA announcement dated 22 July 2015 
(Design and software changes)  
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Renewal of the certificate 

Certificate no. 0000040329_01: 01 April 2019 
Expiry date of the certificate: 30 June 2020 

Notifications in accordance with EN 15267 

Statement issued by TÜV Rheinland Energy GmbH dated 27 September 2018 
Publication: BAnz AT 26.03.2019 B7, chapter IV notification 23 
UBA announcement dated 27 February 2019 
(software updates) 

Statement issued by TÜV Rheinland Energy GmbH dated 27 September 2019 
Publication: BAnz AT 24.03.2020 B7, chapter IV notification 27 
UBA announcement dated 24 February 2020 
(software updates) 

Renewal of the certificate 

Certificate no. 0000040329_02: 01 July 2020 
Expiry date of the certificate: 30 June 2025 
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Expanded uncertainty from the results obtained in the laboratory tests for analyser 1 
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Expanded uncertainty from the results obtained in the laboratory tests for analyser 2  

 
  

M
ea

su
rin

g 
de

vic
e:

E
nv

iro
nn

em
en

t A
F2

2M
S

er
ia

l-N
o.

:
G

er
ät

 2

M
ea

su
re

d 
co

m
po

ne
nt

:
S

O
2

1h
-li

m
it 

va
lu

e:
13

2
nm

ol
/m

ol

N
o

.
P

e
rf

o
rm

a
n

c
e

 c
h

a
ra

c
te

ri
st

ic
R

e
su

lt
S

q
u

a
re

 o
f 

p
a

rt
ia

l 
u

n
c
e

rt
a

in
ty

1
R

ep
ea

ta
bi

lit
y 

st
an

da
rd

 d
ev

ia
tio

n 
at

 z
er

o
≤

1.
0 

nm
ol

/m
ol

0.
00

0
u r

,z
0.

00
0.

00
00

2
R

ep
ea

ta
bi

lit
y 

st
an

da
rd

 d
ev

ia
tio

n 
at

 1
h-

lim
it 

va
lu

e
≤

3.
0 

nm
ol

/m
ol

0.
20

0
u r

,lh
0.

05
0.

00
27

3
"la

ck
 o

f f
it"

 a
t 1

h-
lim

it 
va

lu
e

≤
4.

0%
 o

f m
ea

su
re

d 
va

lu
e

0.
10

0
u l

,lh
0.

08
0.

00
58

4
S

en
si

tiv
ity

 c
oe

ffi
ci

en
t o

f s
am

pl
e 

ga
s 

pr
es

su
re

 a
t 1

h-
lim

it 
va

lu
e

≤
2.

0 
nm

ol
/m

ol
/k

P
a

0.
25

0
u g

p
1.

91
3.

63
00

5
S

en
si

tiv
ity

 c
oe

ffi
ci

en
t o

f s
am

pl
e 

ga
s 

te
m

pe
ra

tu
re

 a
t 1

h-
lim

it 
va

lu
e

≤
1.

0 
nm

ol
/m

ol
/K

-0
.0

12
u g

t
-0

.0
9

0.
00

84
6

S
en

si
tiv

ity
 c

oe
ffi

ci
en

t o
f s

ur
ro

un
di

ng
 te

m
pe

ra
tu

re
 a

t 1
h-

lim
it 

va
lu

e
≤

1.
0 

nm
ol

/m
ol

/K
0.

34
0

u s
t

2.
59

6.
71

40
7

S
en

si
tiv

ity
 c

oe
ffi

ci
en

t o
f e

le
ct

ric
al

 v
ol

ta
ge

 a
t 1

h-
lim

it 
va

lu
e

≤
0.

30
 n

m
ol

/m
ol

/V
0.

01
0

u V
0.

10
0.

00
94

≤
10

 n
m

ol
/m

ol
 (Z

er
o)

-0
.1

00
≤

10
 n

m
ol

/m
ol

 (S
pa

n)
-2

.3
00

≤
5.

0 
nm

ol
/m

ol
 (Z

er
o)

0.
00

0
u i

nt
,p

os

≤
5.

0 
nm

ol
/m

ol
 (S

pa
n)

1.
20

0
≤

5.
0 

nm
ol

/m
ol

 (Z
er

o)
0.

00
0

≤
5.

0 
nm

ol
/m

ol
 (S

pa
n)

0.
50

0
≤

5.
0 

nm
ol

/m
ol

 (Z
er

o)
0.

50
0

≤
5.

0 
nm

ol
/m

ol
 (S

pa
n)

1.
90

0
or

≤
5.

0 
nm

ol
/m

ol
 (Z

er
o)

0.
00

0
≤

5.
0 

nm
ol

/m
ol

 (S
pa

n)
0.

00
0

≤
10

 n
m

ol
/m

ol
 (Z

er
o)

-0
.1

00
≤

10
 n

m
ol

/m
ol

 (S
pa

n)
0.

50
0

u i
nt

,n
eg

9
A

ve
ra

gi
ng

 e
ffe

ct
≤

7.
0%

 o
f m

ea
su

re
d 

va
lu

e
2.

90
0

u a
v

2.
21

4.
88

45
18

D
iff

er
en

ce
 s

am
pl

e/
ca

lib
ra

tio
n 

po
rt

≤
1.

0%
0.

01
0

u D
sc

0.
01

0.
00

02
21

U
nc

er
ta

in
ty

 o
f t

es
t g

as
≤

3.
0%

2.
00

0
u c

g
1.

32
1.

74
24

C
om

bi
ne

d 
st

an
da

rd
 u

nc
er

ta
in

ty
u c

5.
07

84
nm

ol
/m

ol
E

xp
an

de
d 

un
ce

rta
in

ty
U

10
.1

56
8

nm
ol

/m
ol

R
el

at
ive

 e
xp

an
de

d 
un

ce
rta

in
ty

W
7.

69
%

M
ax

im
um

 a
llo

w
ed

 e
xp

an
de

d 
un

ce
rta

in
ty

W
re

q
15

%

8e
In

te
rfe

re
nt

 N
O

2 
w

ith
 2

00
 n

m
ol

/m
ol

8f
In

te
rfe

re
nt

 m
-X

yl
en

e 
w

ith
 1

 µ
m

ol
/m

ol

2.
40

5.
76

00

8c
In

te
rfe

re
nt

 N
H

3 
w

ith
 2

00
 n

m
ol

/m
ol

8d
In

te
rfe

re
nt

 N
O

 w
ith

 5
00

 n
m

ol
/m

ol

In
te

rfe
re

nt
 H

20
 w

ith
 2

1 
m

m
ol

/m
ol

u H
2O

-1
.7

4
3.

03
27

8b
In

te
rfe

re
nt

 H
2S

 w
ith

 2
00

 n
m

ol
/m

ol

P
e

rf
o

rm
a

n
c
e

 c
ri

te
ri

o
n

P
a

rt
ia

l 
u

n
c
e

rt
a

in
ty

8a



 
 
 
 Certificate: 
 0000040329_02 / 01 July 2020 

 

qal1.de info@qal.de Page 12 of 13 

Expanded uncertainty from the results obtained in the laboratory and field tests for 
analyser 1  

 
  

M
ea

su
rin

g 
de

vic
e:

E
nv

iro
nn

em
en

t A
F2

2M
S

er
ia

l-N
o.

:
G

er
ät

 1

M
ea

su
re

d 
co

m
po

ne
nt

:
S

O
2

1h
-li

m
it 

va
lu

e:
13

2
nm

ol
/m

ol

N
o

.
P

e
rf

o
rm

a
n

c
e

 c
h

a
ra

c
te

ri
st

ic
R

e
su

lt
S

q
u

a
re

 o
f 

p
a

rt
ia

l 
u

n
c
e

rt
a

in
ty

1
R

ep
ea

ta
bi

lit
y 

st
an

da
rd

 d
ev

ia
tio

n 
at

 z
er

o
≤

1.
0 

nm
ol

/m
ol

0.
00

0
u r

,z
0.

00
0.

00
00

2
R

ep
ea

ta
bi

lit
y 

st
an

da
rd

 d
ev

ia
tio

n 
at

 1
h-

lim
it 

va
lu

e
≤

3.
0 

nm
ol

/m
ol

0.
20

0
u r

,lh
no

t c
on

si
de

re
d,

 a
s 

ur
,lh

 =
 0

.0
5 

< 
ur

,f
-

3
"la

ck
 o

f f
it"

 a
t 1

h-
lim

it 
va

lu
e

≤
4.

0%
 o

f m
ea

su
re

d 
va

lu
e

-1
.5

00
u l

,lh
-1

.1
4

1.
30

68
4

S
en

si
tiv

ity
 c

oe
ffi

ci
en

t o
f s

am
pl

e 
ga

s 
pr

es
su

re
 a

t 1
h-

lim
it 

va
lu

e
≤

2.
0 

nm
ol

/m
ol

/k
P

a
-0

.1
40

u g
p

-1
.0

7
1.

13
84

5
S

en
si

tiv
ity

 c
oe

ffi
ci

en
t o

f s
am

pl
e 

ga
s 

te
m

pe
ra

tu
re

 a
t 1

h-
lim

it 
va

lu
e

≤
1.

0 
nm

ol
/m

ol
/K

-0
.0

23
u g

t
-0

.1
8

0.
03

07
6

S
en

si
tiv

ity
 c

oe
ffi

ci
en

t o
f s

ur
ro

un
di

ng
 te

m
pe

ra
tu

re
 a

t 1
h-

lim
it 

va
lu

e
≤

1.
0 

nm
ol

/m
ol

/K
0.

31
0

u s
t

2.
36

5.
58

15
7

S
en

si
tiv

ity
 c

oe
ffi

ci
en

t o
f e

le
ct

ric
al

 v
ol

ta
ge

 a
t 1

h-
lim

it 
va

lu
e

≤
0.

30
 n

m
ol

/m
ol

/V
-0

.0
10

u V
-0

.1
0

0.
00

94
≤

10
 n

m
ol

/m
ol

 (Z
er

o)
-0

.3
00

≤
10

 n
m

ol
/m

ol
 (S

pa
n)

-1
.9

00
≤

5.
0 

nm
ol

/m
ol

 (Z
er

o)
0.

30
0

≤
5.

0 
nm

ol
/m

ol
 (S

pa
n)

0.
30

0
u i

nt
,p

os

≤
5.

0 
nm

ol
/m

ol
 (Z

er
o)

0.
00

0
≤

5.
0 

nm
ol

/m
ol

 (S
pa

n)
-0

.4
00

≤
5.

0 
nm

ol
/m

ol
 (Z

er
o)

0.
40

0
≤

5.
0 

nm
ol

/m
ol

 (S
pa

n)
1.

20
0

or
≤

5.
0 

nm
ol

/m
ol

 (Z
er

o)
0.

00
0

≤
5.

0 
nm

ol
/m

ol
 (S

pa
n)

0.
70

0
≤

10
 n

m
ol

/m
ol

 (Z
er

o)
0.

00
0

≤
10

 n
m

ol
/m

ol
 (S

pa
n)

0.
10

0
u i

nt
,n

eg

9
A

ve
ra

gi
ng

 e
ffe

ct
≤

7.
0%

 o
f m

ea
su

re
d 

va
lu

e
1.

80
0

u a
v

1.
37

1.
88

18
10

R
ep

ro
du

ci
bi

lit
y 

st
an

da
rd

 d
ev

ia
tio

n 
un

de
r f

ie
ld

 c
on

di
tio

ns
≤

5.
0%

 o
f a

ve
ra

ge
 o

ve
r 3

 m
on

th
s

2.
24

0
u r

,f
2.

96
8.

74
27

11
Lo

ng
 te

rm
 d

rif
t a

t z
er

o 
le

ve
l

≤
4.

0 
nm

ol
/m

ol
-0

.6
10

u d
,l,

z
-0

.3
5

0.
12

40
12

Lo
ng

 te
rm

 d
rif

t a
t s

pa
n 

le
ve

l
≤

5.
0%

 o
f m

ax
. o

f c
er

tif
ic

at
io

n 
ra

ng
e

-0
.9

40
u d

,l,
lh

-0
.7

2
0.

51
32

18
D

iff
er

en
ce

 s
am

pl
e/

ca
lib

ra
tio

n 
po

rt
≤

1.
0%

0.
19

0
u D

sc
0.

25
0.

06
29

21
U

nc
er

ta
in

ty
 o

f t
es

t g
as

≤
3.

0%
2.

00
0

u c
g

1.
32

1.
74

24

C
om

bi
ne

d 
st

an
da

rd
 u

nc
er

ta
in

ty
u c

4.
99

97
nm

ol
/m

ol
E

xp
an

de
d 

un
ce

rta
in

ty
U

9.
99

95
nm

ol
/m

ol
R

el
at

ive
 e

xp
an

de
d 

un
ce

rta
in

ty
W

7.
58

%
M

ax
im

um
 a

llo
w

ed
 e

xp
an

de
d 

un
ce

rta
in

ty
W

re
q

15
%

8e
In

te
rfe

re
nt

 N
O

2 
w

ith
 2

00
 n

m
ol

/m
ol

8f
In

te
rfe

re
nt

 m
-X

yl
en

e 
w

ith
 1

 µ
m

ol
/m

ol

8c
In

te
rfe

re
nt

 N
H

3 
w

ith
 2

00
 n

m
ol

/m
ol

8d
In

te
rfe

re
nt

 N
O

 w
ith

 5
00

 n
m

ol
/m

ol

2.
06

24
8b

In
te

rfe
re

nt
 H

2S
 w

ith
 2

00
 n

m
ol

/m
ol

1.
34

1.
80

13

P
e

rf
o

rm
a

n
c
e

 c
ri

te
ri

o
n

P
a

rt
ia

l 
u

n
c
e

rt
a

in
ty

8a
In

te
rfe

re
nt

 H
20

 w
ith

 2
1 

m
m

ol
/m

ol
u H

2O
-1

.4
4



 
 
 
 Certificate: 
 0000040329_02 / 01 July 2020 

 

qal1.de info@qal.de Page 13 of 13 

Expanded uncertainty from the results obtained in the laboratory and field tests for 
analyser 2 

 

M
ea

su
rin

g 
de

vic
e:

E
nv

iro
nn

em
en

t A
F2

2M
S

er
ia

l-N
o.

:
G

er
ät

 2

M
ea

su
re

d 
co

m
po

ne
nt

:
S

O
2

1h
-li

m
it 

va
lu

e:
13

2
nm

ol
/m

ol

N
o

.
P

e
rf

o
rm

a
n

c
e

 c
h

a
ra

c
te

ri
st

ic
R

e
su

lt
S

q
u

a
re

 o
f 

p
a

rt
ia

l 
u

n
c
e

rt
a

in
ty

1
R

ep
ea

ta
bi

lit
y 

st
an

da
rd

 d
ev

ia
tio

n 
at

 z
er

o
≤

1.
0 

nm
ol

/m
ol

0.
00

0
u r

,z
0.

00
0.

00
00

2
R

ep
ea

ta
bi

lit
y 

st
an

da
rd

 d
ev

ia
tio

n 
at

 1
h-

lim
it 

va
lu

e
≤

3.
0 

nm
ol

/m
ol

0.
20

0
u r

,lh

no
t c

on
si

de
re

d,
 

as
 u

r,l
h 

= 
0.

05
 <

 
ur

,f
-

3
"la

ck
 o

f f
it"

 a
t 1

h-
lim

it 
va

lu
e

≤
4.

0%
 o

f m
ea

su
re

d 
va

lu
e

0.
10

0
u l

,lh
0.

08
0.

00
58

4
S

en
si

tiv
ity

 c
oe

ffi
ci

en
t o

f s
am

pl
e 

ga
s 

pr
es

su
re

 a
t 1

h-
lim

it 
va

lu
e

≤
2.

0 
nm

ol
/m

ol
/k

P
a

0.
25

0
u g

p
1.

91
3.

63
00

5
S

en
si

tiv
ity

 c
oe

ffi
ci

en
t o

f s
am

pl
e 

ga
s 

te
m

pe
ra

tu
re

 a
t 1

h-
lim

it 
va

lu
e

≤
1.

0 
nm

ol
/m

ol
/K

-0
.0

12
u g

t
-0

.0
9

0.
00

84
6

S
en

si
tiv

ity
 c

oe
ffi

ci
en

t o
f s

ur
ro

un
di

ng
 te

m
pe

ra
tu

re
 a

t 1
h-

lim
it 

va
lu

e
≤

1.
0 

nm
ol

/m
ol

/K
0.

34
0

u s
t

2.
59

6.
71

40
7

S
en

si
tiv

ity
 c

oe
ffi

ci
en

t o
f e

le
ct

ric
al

 v
ol

ta
ge

 a
t 1

h-
lim

it 
va

lu
e

≤
0.

30
 n

m
ol

/m
ol

/V
0.

01
0

u V
0.

10
0.

00
94

≤
10

 n
m

ol
/m

ol
 (Z

er
o)

-0
.1

00
≤

10
 n

m
ol

/m
ol

 (S
pa

n)
-2

.3
00

≤
5.

0 
nm

ol
/m

ol
 (Z

er
o)

0.
00

0
≤

5.
0 

nm
ol

/m
ol

 (S
pa

n)
1.

20
0

u i
nt

,p
os

≤
5.

0 
nm

ol
/m

ol
 (Z

er
o)

0.
00

0
≤

5.
0 

nm
ol

/m
ol

 (S
pa

n)
0.

50
0

≤
5.

0 
nm

ol
/m

ol
 (Z

er
o)

0.
50

0
≤

5.
0 

nm
ol

/m
ol

 (S
pa

n)
1.

90
0

or
≤

5.
0 

nm
ol

/m
ol

 (Z
er

o)
0.

00
0

≤
5.

0 
nm

ol
/m

ol
 (S

pa
n)

0.
00

0
≤

10
 n

m
ol

/m
ol

 (Z
er

o)
-0

.1
00

≤
10

 n
m

ol
/m

ol
 (S

pa
n)

0.
50

0
u i

nt
,n

eg

9
A

ve
ra

gi
ng

 e
ffe

ct
≤

7.
0%

 o
f m

ea
su

re
d 

va
lu

e
2.

90
0

u a
v

2.
21

4.
88

45
10

R
ep

ro
du

ci
bi

lit
y 

st
an

da
rd

 d
ev

ia
tio

n 
un

de
r f

ie
ld

 c
on

di
tio

ns
≤

5.
0%

 o
f a

ve
ra

ge
 o

ve
r 3

 m
on

th
s

2.
24

0
u r

,f
2.

96
8.

74
27

11
Lo

ng
 te

rm
 d

rif
t a

t z
er

o 
le

ve
l

≤
4.

0 
nm

ol
/m

ol
-0

.6
90

u d
,l,

z
-0

.4
0

0.
15

87
12

Lo
ng

 te
rm

 d
rif

t a
t s

pa
n 

le
ve

l
≤

5.
0%

 o
f m

ax
. o

f c
er

tif
ic

at
io

n 
ra

ng
e

2.
46

0
u d

,l,
lh

1.
87

3.
51

48
18

D
iff

er
en

ce
 s

am
pl

e/
ca

lib
ra

tio
n 

po
rt

≤
1.

0%
0.

01
0

u D
sc

0.
01

0.
00

02
21

U
nc

er
ta

in
ty

 o
f t

es
t g

as
≤

3.
0%

2.
00

0
u c

g
1.

32
1.

74
24

C
om

bi
ne

d 
st

an
da

rd
 u

nc
er

ta
in

ty
u c

6.
18

09
nm

ol
/m

ol
E

xp
an

de
d 

un
ce

rta
in

ty
U

12
.3

61
8

nm
ol

/m
ol

R
el

at
ive

 e
xp

an
de

d 
un

ce
rta

in
ty

W
9.

37
%

M
ax

im
um

 a
llo

w
ed

 e
xp

an
de

d 
un

ce
rta

in
ty

W
re

q
15

%

8e
In

te
rfe

re
nt

 N
O

2 
w

ith
 2

00
 n

m
ol

/m
ol

8f
In

te
rfe

re
nt

 m
-X

yl
en

e 
w

ith
 1

 µ
m

ol
/m

ol

2.
40

5.
76

00

8c
In

te
rfe

re
nt

 N
H

3 
w

ith
 2

00
 n

m
ol

/m
ol

8d
In

te
rfe

re
nt

 N
O

 w
ith

 5
00

 n
m

ol
/m

ol

u H
2O

-1
.7

4
3.

03
27

8b
In

te
rfe

re
nt

 H
2S

 w
ith

 2
00

 n
m

ol
/m

ol

P
e

rf
o

rm
a

n
c
e

 c
ri

te
ri

o
n

P
a

rt
ia

l 
u

n
c
e

rt
a

in
ty

8a
In

te
rfe

re
nt

 H
20

 w
ith

 2
1 

m
m

ol
/m

ol




