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Test Report: 936/21228317/C of 18 December 2015  

Initial certification: 01 August 2016 

Expiry date: 31 July 2022 

Certificate: Renewal (of previous certificate 0000051690  
of 19 August 2016 valid until 31 July 2021) 

Publication: BAnz AT 01.08.2016 B11, chapter III number 2.1 

 
 
Approved application 
The certified AMS is suitable for continuous ambient air monitoring of SO2 (stationary opera-
tion). 
 
The suitability of the AMS for these applications was assessed on the basis of a laboratory 
test and a three-month 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 936/21228317/C of 18 December 2015  
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 AT 01.08.2016 B11, chapter III num-
ber 2.1, UBA announcement dated 14 July 2016:    
 

 
AMS designation: 

AF 22e for SO2  

 

Manufacturer: 

Environnement S.A., Poissy, France 

 

Field of application: 

For the continuous determination of ambient air concentrations of sulphur dioxide  
in stationary use  

 

Measuring ranges during performance testing:  

Component Certification range Unit 

Sulphur dioxide 0 – 1000 µg/m³ 

 

Software version: 

Firmware: 1.0.a 

 

Restrictions: 

None 

 

Notes: 

1. Performance testing also covered the AF 22e* version (without its own display) of the 
measuring system. This version displays measured values via a PC or laptop accom-
panying the measuring system.  

2. The test report on performance testing is available on the internet at www.qal1.de. 

 

Test Laboratory:  

TÜV Rheinland Energie und Umwelt GmbH, Cologne 

Report no.: 936/21228317/C of 18 December 2015 
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Publication in the German Federal Gazette: BAnz AT 26.03.2019 B7, chapter IV 22nd notifica-
tion, UBA announcement dated 27 February 2019:  
 

 
22 Notification as regards Federal Environment Agency (UBA) notice  

of 14 July 2016 (BAnz AT 01.08.2016 B11, chapter III number 2.1) 
 
The current software version of the measuring system AF 22e/AF 22e* for SO2 of the 
company Environnement S.A. is:  
 
1.0.p 
 
Statement issued by TÜV Rheinland Energy GmbH dated 27 September 2018 

 

 
Publication in the German Federal Gazette: BAnz AT 24.03.2020 B7, chapter IV 26th notifica-
tion, UBA announcement dated 24 February 2020:  
 

 
26 Notification as regards Federal Environment Agency (UBA) notices  

of 14 July 2016 (BAnz AT 01.08.2016 B11, chapter III number 2.1) and  
of 27 February 2019 (BAnz AT 26.03.2019 B7, chapter IV 22nd notification) 

 
Environnement S.A., Poissy, France have changed their company name to ENVEA.  
 
The latest software version of the AF 22e/AF 22e* measuring system for SO2  
manufactory by ENVEA is:  
 
v1.0.s  
 
Statement issued by TÜV Rheinland Energy GmbH dated 1 October 2019 

 

 
Publication in the German Federal Gazette: BAnz AT 03.05.2021 B9, chapter III 20th notifica-
tion, UBA announcement dated 31 March 2020:  
 

 
20 Notification as regards Federal Environment Agency (UBA) notices of  

14 July 2016 (BAnz AT 01.08.2016 B11, chapter III number 2.1) and  
of 24 February 2020 (BAnz AT 24.03.2020 B7, chapter IV 26th notification) 

 
The latest software version of the AF 22e*/AF 22e measuring system for SO2 manu-
factured by ENVEA is:  
v1.1.a.  
 
Statement issued by TÜV Rheinland Energy GmbH dated 9 September 2020 
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Certified product 
This certification applies to automated measurement systems conforming to the following de-
scription: 
 
The measuring principle of the AF 22e is based on the principle of UV fluorescence.  

Sampling is done by a pump at the end of the circuit via a Teflon tube attached to the back of 
the unit. A Teflon filter provides protection from dust. 

The sample to be analysed is first passed through a carbon kicker, which removes the aro-
matic hydrocarbons it contains. The carbon kicker consists of two concentric tubes with the 
inner tube made of a special polymer. 

The sample to be analysed, which contains aromatic hydrocarbons, is fed in via the inner 
tube. The aromatic hydrocarbon molecules reach the external tube, which is flushed with a 
zero air, by permeation. The hydrocarbon-free sample is then passed into a reaction cham-
ber where it is irradiated with ultraviolet light (centred on 214 nm). The wavelength of 214 nm 
corresponds to the absorption wavelength of SO2 molecules. 

A photodiode measures the ultraviolet radiation generated by the UV lamp. This measure-
ment is taken into account during signal processing to compensate for any fluctuations in UV 
energy. 

The molecules emit a specific fluorescence in ultraviolet light, which is optically filtered be-
tween 300 and 400 nm at the output. This fluorescence is visualized by the PM tube placed 
near the reaction chamber. 

The main switch of the measuring system and a TFT-LCD colour display with background 
lighting and touch screen is located at the front of the instrument. The SO2 analyser AF 22e 
is operated via this touch-screen display. The AF 22e* version is identical to the AF 22e unit 
version (except for the front), but does not have its own display. The AF 22e* version of the 
unit is operated exclusively via Ethernet on an externally connected PC. 

Fluid inputs and outputs as well as electrical connections are located on the rear side of the 
AMS.  
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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 AF 22e  measuring system is based on the documents listed below and 
the regular, continuous surveillance of the manufacturer’s quality management system:  

 

Initial certification according to EN 15267 

Certificate no. 0000051690: 19 August 2016 
Expiry date of the certificate: 31 July 2021 
Test report 936/21228317/C of 18 December 2015 
TÜV Rheinland Energie und Umwelt GmbH, Cologne 
Publication: BAnz AT 01.08.2016 B11, chapter III number 2.1 
UBA announcement dated 14 July 2016 

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 22  
UBA announcement dated 27 February 2019 
(New software version) 

Statement issued by TÜV Rheinland Energy GmbH dated 01 October 2019 
Publication: BAnz AT 24.03.2020 B7, chapter IV notification 26  
UBA announcement dated 24 February 2020 
(New software version, new manufacturer name) 

Statement issued by TÜV Rheinland Energy GmbH dated 9 September 2020 
Publication: BAnz AT 03.05.2021 B9, chapter III notification 20  
UBA announcement dated 31 March 2021 
(New software version) 
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Renewal of the certificate 

Certificate no. 0000051690_01: 31 July 2021 
Expiry date of the certificate: 31 July 2022 
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Expanded uncertainty for laboratory, system 1 
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Expanded uncertainty for laboratory, system 2 

 

M
e
a
s
u
ri

n
g
 d

e
vi

c
e
:

A
F

 2
2
e

S
e
ri

a
l-
N

o
.:

S
N

 1
4

M
e
a
s
u
re

d
 c

o
m

p
o
n
e
n
t:

S
O

2
1
h
-l
im

it
 v

a
lu

e
:

1
3
2

n
m

o
l/m

o
l

N
o

.
P

e
rf

o
rm

a
n

c
e
 c

h
a
ra

c
te

ri
s
ti

c
R

e
s
u

lt
S

q
u

a
re

 o
f 

p
a
rt

ia
l 
u

n
c
e
rt

a
in

ty

1
R

e
p
e
a
ta

b
ili

ty
 s

ta
n
d
a
rd

 d
e
vi

a
ti
o
n
 a

t 
z
e
ro

≤
1
.0

 n
m

o
l/m

o
l

0
.3

4
0

u
r,

z
0
.0

8
0
.0

0
5
8

2
R

e
p
e
a
ta

b
ili

ty
 s

ta
n
d
a
rd

 d
e
vi

a
ti
o
n
 a

t 
1
h
-l
im

it
 v

a
lu

e
≤

3
.0

 n
m

o
l/m

o
l

0
.4

8
0

u
r,

lh
0
.1

1
0
.0

1
1
9

3
"l
a
c
k
 o

f 
fi
t"

 a
t 
1
h
-l
im

it
 v

a
lu

e
≤

4
.0

%
 o

f 
m

e
a
s
u
re

d
 v

a
lu

e
0
.9

6
0

u
l,l

h
0
.7

3
0
.5

3
5
3

4
S

e
n
s
it
iv

it
y
 c

o
e
ff

ic
ie

n
t 
o
f 

s
a
m

p
le

 g
a
s
 p

re
s
s
u
re

 a
t 
1
h
-l
im

it
 v

a
lu

e
≤

2
.0

 n
m

o
l/m

o
l/k

P
a

0
.4

1
0

u
g
p

3
.3

4
1
1
.1

2
8
2

5
S

e
n
s
it
iv

it
y
 c

o
e
ff

ic
ie

n
t 
o
f 

s
a
m

p
le

 g
a
s
 t
e
m

p
e
ra

tu
re

 a
t 
1
h
-l
im

it
 v

a
lu

e
≤

1
.0

 n
m

o
l/m

o
l/K

0
.0

1
0

u
g
t

0
.0

8
0
.0

0
6
5

6
S

e
n
s
it
iv

it
y
 c

o
e
ff

ic
ie

n
t 
o
f 

s
u
rr

o
u
n
d
in

g
 t
e
m

p
e
ra

tu
re

 a
t 
1
h
-l
im

it
 v

a
lu

e
≤

1
.0

 n
m

o
l/m

o
l/K

0
.0

9
9

u
s
t

0
.8

1
0
.6

4
8
8

7
S

e
n
s
it
iv

it
y
 c

o
e
ff

ic
ie

n
t 
o
f 

e
le

c
tr

ic
a
l v

o
lta

g
e
 a

t 
1
h
-l
im

it
 v

a
lu

e
≤

0
.3

0
 n

m
o
l/m

o
l/V

0
.0

1
0

u
V

0
.0

9
0
.0

0
9
0

≤
1
0
 n

m
o
l/m

o
l (

Z
e
ro

)
-1

.1
0
0

≤
1
0
 n

m
o
l/m

o
l (

S
p
a
n
)

-2
.9

2
0

≤
5
.0

 n
m

o
l/m

o
l (

Z
e
ro

)
-0

.6
3
0

u
in

t,
p
o
s

≤
5
.0

 n
m

o
l/m

o
l (

S
p
a
n
)

1
.5

7
0

≤
5
.0

 n
m

o
l/m

o
l (

Z
e
ro

)
0
.1

1
0

≤
5
.0

 n
m

o
l/m

o
l (

S
p
a
n
)

-1
.6

0
0

≤
5
.0

 n
m

o
l/m

o
l (

Z
e
ro

)
0
.2

2
0

≤
5
.0

 n
m

o
l/m

o
l (

S
p
a
n
)

-1
.6

4
0

o
r

≤
5
.0

 n
m

o
l/m

o
l (

Z
e
ro

)
0
.3

9
0

≤
5
.0

 n
m

o
l/m

o
l (

S
p
a
n
)

0
.8

7
0

≤
1
0
 n

m
o
l/m

o
l (

Z
e
ro

)
0
.7

4
0

≤
1
0
 n

m
o
l/m

o
l (

S
p
a
n
)

3
.1

6
0

u
in

t,
n
e
g

9
A

ve
ra

g
in

g
 e

ff
e
c
t

≤
7
.0

%
 o

f 
m

e
a
s
u
re

d
 v

a
lu

e
5
.2

5
0

u
a
v

4
.0

0
1
6
.0

0
8
3

1
8

D
if
fe

re
n
c
e
 s

a
m

p
le

/c
a
lib

ra
ti
o
n
 p

o
rt

≤
1
.0

%
0
.0

6
0

u
D

s
c

0
.0

8
0
.0

0
6
3

2
1

U
n
c
e
rt

a
in

ty
 o

f 
te

s
t 
g
a
s

≤
3
.0

%
2
.0

0
0

u
c
g

1
.3

2
1
.7

4
2
4

C
o
m

b
in

e
d
 s

ta
n
d
a
rd

 u
n
c
e
rt

a
in

ty
u

c
6
.7

3
0
8

n
m

o
l/m

o
l

E
xp

a
n
d
e
d
 u

n
c
e
rt

a
in

ty
U

1
3
.4

6
1
5

n
m

o
l/m

o
l

R
e
la

ti
ve

 e
xp

a
n
d
e
d
 u

n
c
e
rt

a
in

ty
W

1
0
.2

0
%

M
a
xi

m
u
m

 a
llo

w
e
d
 e

xp
a
n
d
e
d
 u

n
c
e
rt

a
in

ty
W

re
q

1
5

%

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

8
a

In
te

rf
e
re

n
t 
H

2
0
 w

it
h
 2

1
 m

m
o
l/m

o
l

u
H

2
O

-2
.1

8
4
.7

4
7
4

8
b

In
te

rf
e
re

n
t 
H

2
S

 w
it
h
 2

0
0
 n

m
o
l/m

o
l

3
.2

3
1
0
.4

5
3
3

8
c

In
te

rf
e
re

n
t 
N

H
3
 w

it
h
 2

0
0
 n

m
o
l/m

o
l

8
d 8
f

In
te

rf
e
re

n
t 
m

-X
y
le

n
e
 w

it
h
 1

 µ
m

o
l/m

o
l

In
te

rf
e
re

n
t 
N

O
 w

it
h
 5

0
0
 n

m
o
l/m

o
l

8
e

In
te

rf
e
re

n
t 
N

O
2
 w

it
h
 2

0
0
 n

m
o
l/m

o
l



 
 
 
 Certificate: 
 0000051690_01 / 31 July 2021 

 

qal1.de info@qal.de Page 10 of 11 

 
Combined measurement uncertainty for laboratory and field tests, system 1 

 
 

M
e
a
s
u
ri

n
g
 d

e
vi

c
e
:

A
F

 2
2
e

S
e
ri

a
l-
N

o
.:

S
N

 1
2

M
e
a
s
u
re

d
 c

o
m

p
o
n
e
n
t:

S
O

2
1
h
-l
im

it 
va

lu
e
:

1
3
2

n
m

o
l/m

o
l

N
o

.
P

e
rf

o
rm

a
n

c
e
 c

h
a
ra

c
te

ri
s
ti

c
R

e
s
u

lt
S

q
u

a
re

 o
f 

p
a
rt

ia
l 
u

n
c
e
rt

a
in

ty

1
R

e
p
e
a
ta

b
ili

ty
 s

ta
n
d
a
rd

 d
e
vi

a
tio

n
 a

t 
z
e
ro

≤
1
.0

 n
m

o
l/m

o
l

0
.3

3
0

u
r,

z
0
.0

7
0
.0

0
5
1

2
R

e
p
e
a
ta

b
ili

ty
 s

ta
n
d
a
rd

 d
e
vi

a
tio

n
 a

t 
1
h
-l
im

it 
va

lu
e

≤
3
.0

 n
m

o
l/m

o
l

0
.4

9
0

u
r,

lh

n
o
t 
c
o
n
s
id

e
re

d
, 

a
s
 

u
r,

lh
 =

 0
.1

 <
 u

r,
f

-

3
"l
a
c
k
 o

f 
fi
t"

 a
t 
1
h
-l
im

it 
va

lu
e

≤
4
.0

%
 o

f 
m

e
a
s
u
re

d
 v

a
lu

e
0
.9

2
0

u
l,l

h
0
.7

0
0
.4

9
1
6

4
S

e
n
s
iti

vi
ty

 c
o
e
ff

ic
ie

n
t 
o
f 

s
a
m

p
le

 g
a
s
 p

re
s
s
u
re

 a
t 
1
h
-l
im

it 
va

lu
e

≤
2
.0

 n
m

o
l/m

o
l/k

P
a

0
.2

7
0

u
g
p

2
.2

0
4
.8

2
6
0

5
S

e
n
s
iti

vi
ty

 c
o
e
ff

ic
ie

n
t 
o
f 

s
a
m

p
le

 g
a
s
 t
e
m

p
e
ra

tu
re

 a
t 
1
h
-l
im

it 
va

lu
e

≤
1
.0

 n
m

o
l/m

o
l/K

0
.0

4
0

u
g
t

0
.3

2
0
.1

0
4
4

6
S

e
n
s
iti

vi
ty

 c
o
e
ff

ic
ie

n
t 
o
f 

s
u
rr

o
u
n
d
in

g
 t
e
m

p
e
ra

tu
re

 a
t 
1
h
-l
im

it 
va

lu
e

≤
1
.0

 n
m

o
l/m

o
l/K

0
.3

1
6

u
s
t

2
.5

7
6
.6

1
0
4

7
S

e
n
s
iti

vi
ty

 c
o
e
ff

ic
ie

n
t 
o
f 

e
le

c
tr

ic
a
l v

o
lta

g
e
 a

t 
1
h
-l
im

it 
va

lu
e

≤
0
.3

0
 n

m
o
l/m

o
l/V

0
.0

1
0

u
V

0
.0

9
0
.0

0
9
0

≤
1
0
 n

m
o
l/m

o
l (

Z
e
ro

)
0
.4

9
0

≤
1
0
 n

m
o
l/m

o
l (

S
p
a
n
)

-3
.4

8
0

≤
5
.0

 n
m

o
l/m

o
l (

Z
e
ro

)
-0

.4
6
0

≤
5
.0

 n
m

o
l/m

o
l (

S
p
a
n
)

0
.3

2
0

u
in

t,
p
o
s

≤
5
.0

 n
m

o
l/m

o
l (

Z
e
ro

)
0
.1

4
0

≤
5
.0

 n
m

o
l/m

o
l (

S
p
a
n
)

-0
.5

9
0

≤
5
.0

 n
m

o
l/m

o
l (

Z
e
ro

)
0
.0

7
0

≤
5
.0

 n
m

o
l/m

o
l (

S
p
a
n
)

-0
.1

1
0

o
r

≤
5
.0

 n
m

o
l/m

o
l (

Z
e
ro

)
0
.3

7
0

≤
5
.0

 n
m

o
l/m

o
l (

S
p
a
n
)

0
.6

0
0

≤
1
0
 n

m
o
l/m

o
l (

Z
e
ro

)
1
.5

7
0

≤
1
0
 n

m
o
l/m

o
l (

S
p
a
n
)

3
.2

7
0

u
in

t,
n
e
g

9
A

ve
ra

g
in

g
 e

ff
e
c
t

≤
7
.0

%
 o

f 
m

e
a
s
u
re

d
 v

a
lu

e
5
.0

9
0

u
a
v

3
.8

8
1
5
.0

4
7
4

1
0

R
e
p
ro

d
u
c
ib

ili
ty

 s
ta

n
d
a
rd

 d
e
vi

a
tio

n
 u

n
d
e
r 

fi
e
ld

 c
o
n
d
iti

o
n
s

≤
5
.0

%
 o

f 
a
ve

ra
g
e
 o

ve
r 

3
 m

o
n
th

s
1
.2

4
0

u
r,

f
1
.6

4
2
.6

7
9
1

1
1

L
o
n
g
 t
e
rm

 d
ri

ft
 a

t 
z
e
ro

 le
ve

l
≤

4
.0

 n
m

o
l/m

o
l

0
.6

3
0

u
d
,l,

z
0
.3

6
0
.1

3
2
3

1
2

L
o
n
g
 t
e
rm

 d
ri

ft
 a

t 
s
p
a
n
 le

ve
l

≤
5
.0

%
 o

f 
m

a
x.

 o
f 

c
e
rt

if
ic

a
tio

n
 r

a
n
g
e

0
.7

5
0

u
d
,l,

lh
0
.5

7
0
.3

2
6
7

1
8

D
if
fe

re
n
c
e
 s

a
m

p
le

/c
a
lib

ra
tio

n
 p

o
rt

≤
1
.0

%
-0

.3
3
0

u
D

s
c

-0
.4

4
0
.1

8
9
7

2
1

U
n
c
e
rt

a
in

ty
 o

f 
te

s
t 
g
a
s

≤
3
.0

%
2
.0

0
0

u
c
g

1
.3

2
1
.7

4
2
4

C
o
m

b
in

e
d
 s

ta
n
d
a
rd

 u
n
c
e
rt

a
in

ty
u

c
6
.6

9
0
2

n
m

o
l/m

o
l

E
xp

a
n
d
e
d
 u

n
c
e
rt

a
in

ty
U

1
3
.3

8
0
5

n
m

o
l/m

o
l

R
e
la

tiv
e
 e

xp
a
n
d
e
d
 u

n
c
e
rt

a
in

ty
W

1
0
.1

4
%

M
a
xi

m
u
m

 a
llo

w
e
d
 e

xp
a
n
d
e
d
 u

n
c
e
rt

a
in

ty
W

re
q

1
5

%

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

8
a

In
te

rf
e
re

n
t 
H

2
0
 w

ith
 2

1
 m

m
o
l/m

o
l

u
H

2
O

-2
.6

0
6
.7

4
2
9

8
b

In
te

rf
e
re

n
t 
H

2
S

 w
ith

 2
0
0
 n

m
o
l/m

o
l

2
.4

2
5
.8

5
2
0

8
c

In
te

rf
e
re

n
t 
N

H
3
 w

ith
 2

0
0
 n

m
o
l/m

o
l

8
d

In
te

rf
e
re

n
t 
N

O
 w

ith
 5

0
0
 n

m
o
l/m

o
l

8
f

In
te

rf
e
re

n
t 
m

-X
y
le

n
e
 w

ith
 1

 µ
m

o
l/m

o
l

8
e

In
te

rf
e
re

n
t 
N

O
2
 w

ith
 2

0
0
 n

m
o
l/m

o
l



 
 
 
 Certificate: 
 0000051690_01 / 31 July 2021 

 

qal1.de info@qal.de Page 11 of 11 

Combined measurement uncertainty for laboratory and field tests, system 2 

 

M
e
a
su

ri
n
g
 d

e
vi

c
e
:

A
F

 2
2
e

S
e
ri

a
l-
N

o
.:

S
N

 1
4

M
e
a
su

re
d
 c

o
m

p
o
n
e
n
t:

S
O

2
1
h
-l
im

it 
va

lu
e
:

1
3
2

n
m

o
l/m

o
l

N
o

.
P

e
rf

o
rm

a
n

c
e
 c

h
a
ra

c
te

ri
s
ti

c
R

e
s
u

lt
S

q
u

a
re

 o
f 

p
a
rt

ia
l 
u

n
c
e
rt

a
in

ty

1
R

e
p
e
a
ta

b
ili

ty
 s

ta
n
d
a
rd

 d
e
vi

a
tio

n
 a

t 
ze

ro
≤

1
.0

 n
m

o
l/m

o
l

0
.3

4
0

u
r,

z
0
.0

8
0
.0

0
5
8

2
R

e
p
e
a
ta

b
ili

ty
 s

ta
n
d
a
rd

 d
e
vi

a
tio

n
 a

t 
1
h
-l
im

it 
va

lu
e

≤
3
.0

 n
m

o
l/m

o
l

0
.4

8
0

u
r,

lh

n
o
t 
c
o
n
si

d
e
re

d
, 

a
s 

u
r,

lh
 =

 0
.1

 <
 u

r,
f

-

3
"l
a
c
k 

o
f 

fi
t"

 a
t 
1
h
-l
im

it 
va

lu
e

≤
4
.0

%
 o

f 
m

e
a
su

re
d
 v

a
lu

e
0
.9

6
0

u
l,l

h
0
.7

3
0
.5

3
5
3

4
S

e
n
si

tiv
ity

 c
o
e
ff

ic
ie

n
t 
o
f 

sa
m

p
le

 g
a
s 

p
re

ss
u
re

 a
t 
1
h
-l
im

it 
va

lu
e

≤
2
.0

 n
m

o
l/m

o
l/k

P
a

0
.4

1
0

u
g
p

3
.3

4
1
1
.1

2
8
2

5
S

e
n
si

tiv
ity

 c
o
e
ff

ic
ie

n
t 
o
f 

sa
m

p
le

 g
a
s 

te
m

p
e
ra

tu
re

 a
t 
1
h
-l
im

it 
va

lu
e

≤
1
.0

 n
m

o
l/m

o
l/K

0
.0

1
0

u
g
t

0
.0

8
0
.0

0
6
5

6
S

e
n
si

tiv
ity

 c
o
e
ff

ic
ie

n
t 
o
f 

su
rr

o
u
n
d
in

g
 t
e
m

p
e
ra

tu
re

 a
t 
1
h
-l
im

it 
va

lu
e

≤
1
.0

 n
m

o
l/m

o
l/K

0
.0

9
9

u
s
t

0
.8

1
0
.6

4
8
8

7
S

e
n
si

tiv
ity

 c
o
e
ff

ic
ie

n
t 
o
f 

e
le

c
tr

ic
a
l v

o
lta

g
e
 a

t 
1
h
-l
im

it 
va

lu
e

≤
0
.3

0
 n

m
o
l/m

o
l/V

0
.0

1
0

u
V

0
.0

9
0
.0

0
9
0

≤
1
0
 n

m
o
l/m

o
l (

Z
e
ro

)
-1

.1
0
0

≤
1
0
 n

m
o
l/m

o
l (

S
p
a
n
)

-2
.9

2
0

≤
5
.0

 n
m

o
l/m

o
l (

Z
e
ro

)
-0

.6
3
0

≤
5
.0

 n
m

o
l/m

o
l (

S
p
a
n
)

1
.5

7
0

u
in

t,
p
o
s

≤
5
.0

 n
m

o
l/m

o
l (

Z
e
ro

)
0
.1

1
0

≤
5
.0

 n
m

o
l/m

o
l (

S
p
a
n
)

-1
.6

0
0

≤
5
.0

 n
m

o
l/m

o
l (

Z
e
ro

)
0
.2

2
0

≤
5
.0

 n
m

o
l/m

o
l (

S
p
a
n
)

-1
.6

4
0

o
r

≤
5
.0

 n
m

o
l/m

o
l (

Z
e
ro

)
0
.3

9
0

≤
5
.0

 n
m

o
l/m

o
l (

S
p
a
n
)

0
.8

7
0

≤
1
0
 n

m
o
l/m

o
l (

Z
e
ro

)
0
.7

4
0

≤
1
0
 n

m
o
l/m

o
l (

S
p
a
n
)

3
.1

6
0

u
in

t,
n
e
g

9
A

ve
ra

g
in

g
 e

ff
e
c
t

≤
7
.0

%
 o

f 
m

e
a
su

re
d
 v

a
lu

e
5
.2

5
0

u
a
v

4
.0

0
1
6
.0

0
8
3

1
0

R
e
p
ro

d
u
c
ib

ili
ty

 s
ta

n
d
a
rd

 d
e
vi

a
tio

n
 u

n
d
e
r 

fi
e
ld

 c
o
n
d
iti

o
n
s

≤
5
.0

%
 o

f 
a
ve

ra
g
e
 o

ve
r 

3
 m

o
n
th

s
1
.2

4
0

u
r,

f
1
.6

4
2
.6

7
9
1

1
1

L
o
n
g
 t
e
rm

 d
ri

ft
 a

t 
ze

ro
 le

ve
l

≤
4
.0

 n
m

o
l/m

o
l

0
.7

4
0

u
d
,l,

z
0
.4

3
0
.1

8
2
5

1
2

L
o
n
g
 t
e
rm

 d
ri

ft
 a

t 
sp

a
n
 le

ve
l

≤
5
.0

%
 o

f 
m

a
x.

 o
f 

c
e
rt

if
ic

a
tio

n
 r

a
n
g
e

-0
.5

7
0

u
d
,l,

lh
-0

.4
3

0
.1

8
8
7

1
8

D
if
fe

re
n
c
e
 s

a
m

p
le

/c
a
lib

ra
tio

n
 p

o
rt

≤
1
.0

%
0
.0

6
0

u
D

s
c

0
.0

8
0
.0

0
6
3

2
1

U
n
c
e
rt

a
in

ty
 o

f 
te

st
 g

a
s

≤
3
.0

%
2
.0

0
0

u
c
g

1
.3

2
1
.7

4
2
4

C
o
m

b
in

e
d
 s

ta
n
d
a
rd

 u
n
c
e
rt

a
in

ty
u

c
6
.9

5
2
8

n
m

o
l/m

o
l

E
xp

a
n
d
e
d
 u

n
c
e
rt

a
in

ty
U

1
3
.9

0
5
6

n
m

o
l/m

o
l

R
e
la

tiv
e
 e

xp
a
n
d
e
d
 u

n
c
e
rt

a
in

ty
W

1
0
.5

3
%

M
a
xi

m
u
m

 a
llo

w
e
d
 e

xp
a
n
d
e
d
 u

n
c
e
rt

a
in

ty
W

re
q

1
5

%

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

8
a

In
te

rf
e
re

n
t 
H

2
0
 w

ith
 2

1
 m

m
o
l/m

o
l

u
H

2
O

-2
.1

8
4
.7

4
7
4

8
b

In
te

rf
e
re

n
t 
H

2
S

 w
ith

 2
0
0
 n

m
o
l/m

o
l

3
.2

3
1
0
.4

5
3
3

8
c

In
te

rf
e
re

n
t 
N

H
3
 w

ith
 2

0
0
 n

m
o
l/m

o
l

8
d 8
f

In
te

rf
e
re

n
t 
m

-X
y
le

n
e
 w

ith
 1

 µ
m

o
l/m

o
l

In
te

rf
e
re

n
t 
N

O
 w

ith
 5

0
0
 n

m
o
l/m

o
l

8
e

In
te

rf
e
re

n
t 
N

O
2
 w

ith
 2

0
0
 n

m
o
l/m

o
l




