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Test report: 936/21211350/A of  2009-10-26 
First certification: 2010-02-12 
Run of validity until: 2015-02-11 
Publication  BAnz. 2010-02-12, no.: 24, page: 554 
 
Approved application: 
The suitability of the AMS for this application was assessed on basis of a laboratory test and a field 
test in countrified ambiance with a measuring length of 320 m. The AMS is approved for the tempera-
ture range from +5 °C to +40 °C. 
 
Any potential user should ensure, in consultation with the manufacturer that this AMS is suitable for 
the planned site of operation. 
 
Basis of the certification 
This certification is based on the test report 936/21211350/A of 26.10.2009 of TÜV Rheinland Immis-
sionsschutz und Energiesysteme GmbH and on the relevant bodies (German Umweltbundesamt) as-
sessment and ongoing surveillance of the product and the manufacturing process and the publication 
in the German Federal Gazette (BAnz.): 
 

 
AMS name: 
AR500 with ER 120 for NO2, SO2 and O3 
 
Manufacturer: 
Opsis AB, Furulund, Schweden 
 
Approval: 
For stationary measuring of the concentrations of nitrogen dioxide, sulphur dioxide and ozone 
in ambient air 
 
Measuring ranges during the suitability test: 

Component Certification 
range 

Supplementary 
range Unit 

NO2  0 - 400 0 - 1800 µg/m³ 

SO2  0 - 700 0 - 1000 µg/m³ 

O3 0 - 360 0 - 500 µg/m³ 
 
 

Software version: 
7.21 
 
Remarks: 
1.  The measuring path length during the suitability test was 320 m. 
2.  The maintenance interval is four weeks. 
3.  The equivalence with the reference measurement methods according to the guideline 

“Demonstration of Equivalence of Ambient Air Monitoring Methods” has been proven for 
the components NO2 and O3. 

4.  Function tests by external sample gas feeding are possible. 
 
Test report: 
TÜV Rheinland Immissionsschutz und Energiesysteme GmbH, Köln 
Report-No.: 936/21211350/A of 2009-10-26 
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Certified product 
This certificate applies to automated measurement systems confirming to the following description:  
The measurement system AR500 with ER120 is working with the DOAS principle (differential optical 
absorption spectroscopy). 
The system consists of a combined Emitter/Receiver Unit (ER120), a reflector and the analyzer unit 
(AR500). The captured light is led via an opto-fibre to the analyzer. 
 
 
General notes: 
This certificate is based upon the equipment tested. The manufacturer is responsible for ensuring that 
on-going production complies with the requirements of the EN 15267. The manufacturer is required to 
maintain an approved quality management system controlling the manufacture of the certified product. 
Both the product and the quality management systems shall be subject to regular surveillance.   
 
If a certified product is found no longer to comply with the applicable European Standard, TÜV 
Rheinland Immissionsschutz und Energiesysteme GmbH should be notified at the address shown on 
page 1. 
 
The certification mark with the ID- Number that can be applied to the product or used in publicity mate-
rial for the certified product is presented on page 1 of this certificate. 
 
This document as well as the certification mark remains the property of TÜV Rheinland Immissions-
schutz und Energiesysteme GmbH. 
With revocation of the publication the certificate looses its validity. 
After the expiration of the validity of the certificate and on requests of the TÜV Rheinland Immis-
sionsschutz und Energiesysteme GmbH this document shall be returned and the certificate mark must 
not be employed anymore. 
 
 
The relevant version of this certificate and the validity is also seen at the Internet Address: qal1.de. 
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Table 1:  Total expanded uncertainty with the results of the laboratory test according to 

EN 14211 (Component NO2) for system 1329 
 

D
ev

ic
e:

A
R

50
0

S
er

ia
l N

o:
13

29

C
om

po
ne

nt
: 

N
O

2
1h

-li
m

it 
va

lu
e:

10
4,

6
nm

ol
/m

ol

N
o.

Pe
rf

or
m

an
ce

 c
ha

ra
ct

er
is

tic
R

es
ul

t
Sq

ua
re

 o
f u

nc
er

ta
in

ty
1

R
ep

ea
ta

bi
lit

y 
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 

at
 c

on
ce

nt
ra

tio
n 

ct
≤

3,
0 

nm
ol

/m
ol

2,
00

0
u r

,lh
0,

04
0,

00
15

3
"la

ck
 o

f f
it"

 
≤

4,
0%

 o
f m

ea
su

re
d 

va
lu

e
0,

80
0

u l
,lh

0,
48

0,
23

34
4

S
en

si
tiv

ity
 c

oe
ffi

ci
en

t o
f s

am
pl

e 
ga

s 
pr

es
su

re
≤

8,
0 

nm
ol

/m
ol

/k
Pa

0,
00

0
u g

p
0,

00
0,

00
00

5
Se

ns
iti

vi
ty

 c
oe

ffi
ci

en
t o

f s
am

pl
e 

ga
s 

te
m

pe
ra

tu
re

≤
3,

0 
nm

ol
/m

ol
/K

0,
02

6
u g

t
0,

04
0,

00
16

6
Se

ns
iti

vi
ty

 c
oe

ffi
ci

en
t o

f s
ur

ro
un

di
ng

 te
m

pe
ra

tu
re

≤
3,

0 
nm

ol
/m

ol
/K

-0
,0

50
u s

t
-0

,0
6

0,
00

36
7

Se
ns

iti
vi

ty
 c

oe
ffi

ci
en

t o
f e

le
ct

ric
al

 v
ol

ta
ge

≤
0,

30
 n

m
ol

/m
ol

/V
-0

,0
21

u V
-0

,0
7

0,
00

46
8a

 H
20

 w
ith

 c
on

ce
nt

ra
tio

n 
21

 m
m

ol
/m

ol
≤

5,
0 

nm
ol

/m
ol

0,
00

0
u H

2O
0,

00
0,

00
00

8b
 C

O
2 

w
ith

 c
on

ce
nt

ra
tio

n 
50

0 
µm

ol
/m

ol
≤

5,
0 

nm
ol

/m
ol

0,
00

1
u i

nt
,p

os

8c
 O

3 
w

ith
 c

on
ce

nt
ra

tio
n 

20
0 

nm
ol

/m
ol

≤
2,

0 
nm

ol
/m

ol
0,

00
2

or
8d

 N
H

3 
w

ith
 c

on
ce

nt
ra

tio
n 

20
0 

nm
ol

/m
ol

≤
5,

0 
nm

ol
/m

ol
0,

00
2

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
-0

,6
00

u a
v

-0
,3

6
0,

13
13

18
D

iff
er

en
ce

 s
am

pl
e/

ca
lib

ra
tio

n 
po

rt 
≤

1,
0%

0,
00

0
u Δ

sc
0,

00
0,

00
00

21
C

on
ve

rte
r e

ffi
ci

en
cy

≥
98

%
10

0,
00

0
u C

E
0,

00
0,

00
00

22
In

cr
ea

se
 o

f N
O

2 
co

nc
en

tra
tio

n 
du

e 
to

 re
si

de
nc

e 
tim

e
≤

4,
0 

nm
ol

/m
ol

0,
00

0
u c

tr
0,

00
0,

00
00

23
U

nc
er

ta
in

ty
 c

al
ib

ra
tio

n 
ga

s
≤

3,
0%

2,
00

0
u c

g
1,

05
1,

09
41

co
m

bi
ne

d 
st

an
da

rd
 u

nc
er

ta
in

ty
u c

1,
30

46
nm

ol
/m

ol
ex

pa
nd

ed
 u

nc
er

ta
in

ty
U

c
2,

60
92

nm
ol

/m
ol

 e
xp

an
de

d 
un

ce
rta

in
ty

 a
ct

ua
l

U
c,

re
l

2,
49

%
 e

xp
an

de
d 

un
ce

rta
in

ty
 re

qu
ire

d
U

re
q,

re
l.

15
%

U
nc

er
ta

in
ty

C
rit

er
io

n

0,
48

0,
23

04



 
 
 

 Certificate: 
 0000025927 / 2010-03-10 

 

qal1.de info@qal1.de   page 5 of 15

 

Table 2: Total expanded uncertainty with the results of the laboratory test and field test 
according to EN 14211 (Component NO2) for system 1329 
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Table 3:  Total expanded uncertainty with the results of the laboratory test according to 
EN 14211 (Component NO2) for system 1330 
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Table 4: Total expanded uncertainty with the results of the laboratory test and field test 
according to EN 14211 (Component NO2) for system 1330 
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Table 5:  Total expanded uncertainty with the results of the laboratory test according to  
EN 14212 (Component SO2) for system 1329 
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Table 6: Total expanded uncertainty with the results of the laboratory test and field test 
according to EN 14212 (Component SO2) for system 1329 
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Table 7:  Total expanded uncertainty with the results of the laboratory test according to 
EN 14212 (Component SO2) for system 1330 
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Table 8:  Total expanded uncertainty with the results of the laboratory test and field test 

according to EN 14212 (Component SO2) for system 1330  
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Table 9:  Total expanded uncertainty with the results of the laboratory test according to 
EN 14625 (Component O3) for system 1329 
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Table 10  Total expanded uncertainty with the results of the laboratory test and field test 
according to EN 14625 (Component O3) for system 1329 
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Table 11:  Total expanded uncertainty with the results of the laboratory test according to 
EN 14625 (Component O3) for system 1330 
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Table 12  Total expanded uncertainty with the results of the laboratory test and field test 
according to EN 14625 (Component O3) for system 1330 
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