
   
 

 TÜV Rheinland Energy GmbH 
Am Grauen Stein 
D-51105 Köln 
 
Tel +49 221 806-5200 
Fax +49 221 806-1349 
Mail    tre-service@de.tuv.com 
Web  www.umwelt-tuv.de 
  www.enviro-tuv.com 
 
Geschäftsführung und Sitz der 
Gesellschaft: 
 
Geschäftsführer: Dirk Fenske 
 
Sitz der Gesellschaft: Köln 
Amtsgericht Köln HRB 56171 
Ust.-Id-Nr.: DE 814653989 

Statusbrief TÜV Rhld. Energy GmbH QAL1 Seite 20200331.docx 
Die Akkreditierung gilt für den in der Urkundenanlage D-PL-11120-02-00 festgelegten Umfang. 

 

TÜV Rheinland Energy GmbH 
D-51101 Köln 

  

  
 
 
Ruth Steinhagen-Pinnow 
Tel. 0221 806-5134 
Fax 0221 806-1349 
Mail ruth.steinhagen-pi-

now@de.tuv.com 
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Wichtige Information zu den Zertifikaten mit Gültigkeit bis 1. April 2020 

Sehr geehrte Damen und Herren, 

 
Durch die momentanen Einschränkungen aufgrund der gegenwärtigen Covid-
19-Pandemie ist es leider nicht möglich die Folgezertifikate rechtzeitig mit den 
erforderlichen Originalunterschriften zu veröffentlichen. Wir versuchen dies in 
enger Abstimmung mit dem Umweltbundesamt so schnell wie möglich zu re-
alisieren.  
Aus diesem Grund behalten die Vorgängerzertifikate vorerst weiter Ihre Gül-
tigkeit. 
 

 

Important Information regarding Certificates with Expiry Date 1 April 
2020 

Ladies and Gentlemen 

  

Given the current restrictions resulting from the COVID-19 Pandemic, we are 
currently unable to publish the renewed certificates with the required original 
signatures. We are closely cooperating with the Umweltbundesamt to remedy 
this.  

This is why the affected certificates will remain valid for the present. 

 

 

Freundliche Grüße / Yours sincerely 

Bereichsleitung Immissionsschutz 
 
ppa. 

 

 

 
i. V. 

 
 

Dr. rer. nat. Peter Wilbring Dipl.-Ing. Guido Baum 
 

http://www.umwelt-tuv.de/
http://www.enviro-tuv.com/




ATÜVRheinland®
Precisely Right.

CERTIFICATE
of Product Conformity (QAL1 )

Certificate No.:  0000043527  01

Certified AMS:

Manufacturer:

T500U for N02

Teledyne Apl
9480 Carroll Park Drive
San Diego, CA 92103
USA

Test lnstitute: TÜV Rheinland Energie und Umwelt GmbH

This is to certify that the AMS has been tested
and found to comply with:

VDl 4202-1: 2010, VDl 4203-3= 2010,  EN  14211 : 2012,
EN 15267-1 : 2009 and EN 15267-2: 2009

Certification is awarded in respect of the conditions stated in this ceriificate
(see also the following pages).

The present certificate replaces certificate no. 0000043527 of 30 April 2015

Publication in the German Federal Gazette
(BAnz.) of 26 August 2015

German Federal Environment Agency
Dessau, 30 September 2015

M-tiA  V
i. A.  Dr.  Marcel  Langner

Suitability Tested
Complying   with
2008/50/EC
EN  15267
Regular
Surveillance

vww.tuv.com
lD 0000043527

This certificate will expire on:
01  April 2020

TÜV Rheinland Energie und Umwelt GmbH
Cologne, 29 September 2015

ü L . ## ä:>
ppa.  Dr.  Peter Wilbring

www.umwelt-tuv.de / www.eco-tuv.com TÜV Rheinland Energie und Umwelt GmbH
teu@umwelt-tuv.de Am Grauen Stein
Tel. +49 221  806-5200 51105 Cologne

Accreditation according to EN ISO/lEC 17025 and certified according to lso 9001 :2008.
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 Certificate: 
 0000043527_01 / 30 September 2015 

 
Test report: 936/21224798/B of 3 March 2015 
Initial certification: 02 April 2015 
Date of expiry: 01 April 2020 
Publication: BAnz AT 26 August 2015 B4, chapter III number 1.1 
 
 
Approved application 
The certified AMS is suitable for continuous ambient air monitoring (stationary operation).  
 
The suitability of the AMS for this application was assessed on the basis of a laboratory test and a 
seven-month field test. 
 
The AMS is approved for the temperature range of 0 °C to +30 °C. 
 
Any potential user should ensure, in consultation with the manufacturer, that this AMS is suitable for 
ambient air applications at which it will be installed. 
 
Basis of the certification 
This certification is based on: 
 
• test report 936/21224798/B of 3 March 2015 of TÜV Rheinland Energie und Umwelt GmbH 
• suitability announced by the German Federal Environment Agency (UBA) as the relevant body 
• the on-going surveillance of the product and the manufacturing process 
• publication in the German Federal Gazette (BAnz AT 26 August 2015 B4, chapter III number 1.1: 

Announcement by UBA from 22 July 2015) 
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 Certificate: 
 0000043527_01 / 30 September 2015 

 
 

 
Measuring system: 
T500U for NO2 

 
Manufacturer: 
Teledyne API, San Diego, USA 
 
Field of application: 
For the continuous determination of nitrogen dioxide concentrations in ambient air in station-
ary application 
 
Measuring range during performance testing: 

Component Certification range Unit 

Nitrogen dioxide 0 – 500 µg/m³ 
 
Software version: 
Rev. 1.0.2 bld 22 
 
Restrictions: 
None 
 
Notes: 
1. The performance test report is available online at www.qal1.de. 
2. Equivalence to the reference method was demonstrated for component NO2 in accord-

ance with the requirements of the guideline “Demonstration of Equivalence of Ambient 
Air Monitoring Methods”. 

3. Supplementary testing (demonstration of equivalence to the reference measurement 
method) to Federal Environment Agency notice of 25 February 2015 (BAnz AT 2 April 
2015 B5, chapter III number 2.1). 

 
Test report: 
TÜV Rheinland Energie und Umwelt GmbH, Cologne 
Report no.: 936/21224798/B of 3 March 2015 
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 Certificate: 
 0000043527_01 / 30 September 2015 

 
Certified product 
This certificate applies to automated measurement systems conforming to the following description: 
 
The T500U is an optical absorption spectrometer, which can measure NO2 directly by means of the 
“Cavity Attenuated Phase Shift (CAPS)” method. The CAPS method uses light from a blue Ultraviolet 
(UV) light emitting diode (LED) centred at 450 nm, a measurement cell with high reflectivity mirrors lo-
cated at either end to provide an extensive optical path length, and a vacuum photodiode detector. 
These components are assembled into the optical cell which resides in a temperature-controlled oven. 
The oven raises the ambient temperature of the sample gas to 45 °C. This mitigates the formation of 
moisture on the surfaces of the mirrors while also minimizing changes in the absorption coefficient due 
to temperature fluctuations. 
NO2 is measured directly by means of optical absorption. This phenomenon is well-defined and is de-
scribed by the Beer-Lambert law, where the absorbance (lost light) is directly proportional to both the 
path-length and concentration of the absorbing gas. 
 

A = εΙc 
(A = Absorbance, ε = molar absorptivity, l = mean light path length, c = concentration) 
 
The T500U uses few components: an optical cell, a pair of highly reflective spherical mirrors centred at 
450 nm, a light emitting diode (LED), and a vacuum photodiode detector. 
The LED is located behind a mirror at one end of the cell, and the detector behind the other mirror, at 
the opposite end of the cell. The LED emits ultraviolet (UV) light into the cell; the light reflects back 
and forth between the two mirrors, building intensity and running a very long path length. The long 
path extends the “time” or “life” of the photon through the use of precisely timed data acquisition. Cou-
pled with a proprietary algorithm, the measured absorption is translated into a phase shift, from which 
the NO2 concentration is calculated. 
 
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 product of the current production does not conform to the certified product, TÜV Rheinland Ener-
gie und Umwelt 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 can be applied to the product or used in publicity material for the certified prod-
uct is presented on page 1 of this certificate. 
 
This document as well as the certification mark remains property of TÜV Rheinland Energie und Um-
welt GmbH. With revocation of the publication the certificate loses its validity. After the expiration of 
the certificate and on requests of the TÜV Rheinland Energie und Umwelt 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 accessible on the internet: qal1.de. 
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 Certificate: 
 0000043527_01 / 30 September 2015 

 
Certification of T500U for NO2 is based on the documents listed below and the regular, continuous 
monitoring of the Quality Management System of the manufacturer: 

Initial certification according to EN 15267 

Certificate No. 0000043527: 30 April 2015 

Expiry date of the certificate: 01 April 2020 

Test report: 936/21224798/A of 02 October 2014 
TÜV Rheinland Energie und Umwelt GmbH, Cologne 

Publication: BAnz AT 02 April 2015 BA, chapter III Number 2.1 
Announcement by UBA from 25 February 2015 

Supplementary testing according to EN 15267 

Certificate No. 0000043527_01: 30 September 2015 

Expiry date of the certificate: 01 April 2020 

Test report: 936/21224798/B of 3 March 2015 
TÜV Rheinland Energie und Umwelt GmbH, Cologne 

Publication: BAnz AT 26 August 2015 B4, chapter III number 1.1 
Announcement by UBA from 22 July 2015 
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 Certificate: 
 0000043527_01 / 30 September 2015 

 
Expanded uncertainty based on the results of the laboratory testing of system 1 
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 Certificate: 
 0000043527_01 / 30 September 2015 

 
Expanded uncertainty based on the results of the laboratory testing of system 2 

  

M
ea

su
rin

g 
de

vic
e:

Te
le

dy
ne

 T
50

0U
S

er
ia

l-N
o.

:
S

N
 6

5 
(G

er
ät

 2
)

M
ea

su
re

d 
co

m
po

ne
nt

:
N

O
2

1h
-li

m
it 

va
lu

e:
10

4.
6

nm
ol

/m
ol

No
.

Pe
rfo

rm
an

ce
 c

ha
ra

ct
er

is
tic

Re
su

lt
Sq

ua
re

 o
f p

ar
tia

l u
nc

er
ta

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.
05

0
u r

,z
0.

01
0.

00
01

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.
15

0
u r

,lh
0.

02
0.

00
05

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.
69

0
u l

,lh
0.

42
0.

17
36

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

≤
8.

0 
nm

ol
/m

ol
/k

P
a

0.
16

0
u g

p
1.

55
2.

40
29

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

≤
3.

0 
nm

ol
/m

ol
/K

0.
01

0
u g

t
0.

10
0.

00
91

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

≤
3.

0 
nm

ol
/m

ol
/K

0.
14

3
u s

t
1.

39
1.

91
94

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.
00

4
u V

0.
05

0.
00

21
≤

10
 n

m
ol

/m
ol

 (Z
er

o)
0.

00
0

≤
10

 n
m

ol
/m

ol
 (S

pa
n)

0.
00

0
≤

5.
0 

nm
ol

/m
ol

 (Z
er

o)
0.

47
0

u i
nt

,p
os

≤
5.

0 
nm

ol
/m

ol
 (S

pa
n)

1.
09

0
≤

5.
0 

nm
ol

/m
ol

 (Z
er

o)
0.

03
0

≤
5.

0 
nm

ol
/m

ol
 (S

pa
n)

0.
17

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

.0
80

u a
v

-1
.2

6
1.

57
79

18
D

iff
er

en
ce

 s
am

pl
e/

ca
lib

ra
tio

n 
po

rt
≤

1.
0%

-0
.1

70
u ∆

sc
-0

.1
8

0.
03

16
21

C
on

ve
rte

r e
ffi

ci
en

cy
≥

98
10

0.
00

u E
C

0.
00

0.
00

00
23

U
nc

er
ta

in
ty

 o
f t

es
t g

as
≤

3.
0%

2.
00

0
u c

g
1.

05
1.

09
41

C
om

bi
ne

d 
st

an
da

rd
 u

nc
er

ta
in

ty
u c

3.
05

25
nm

ol
/m

ol
E

xp
an

de
d 

un
ce

rta
in

ty
U

6.
10

51
nm

ol
/m

ol
R

el
at

ive
 e

xp
an

de
d 

un
ce

rta
in

ty
W

5.
84

%
M

ax
im

um
 a

llo
w

ed
 e

xp
an

de
d 

un
ce

rta
in

ty
W

re
q

15
%

1.
57

32

8b
In

te
rfe

re
nt

 C
O

2 
w

ith
 5

00
 µ

m
ol

/m
ol

0.
73

0.
53

29
or

8c
In

te
rfe

re
nt

 N
H

3 
m

it 
20

0 
nm

ol
/m

ol

Pe
rfo

rm
an

ce
 c

rit
er

io
n

Pa
rti

al
 u

nc
er

ta
in

ty

8a
In

te
rfe

re
nt

 H
20

 w
ith

 2
1 

m
m

ol
/m

ol
u H

2O
-1

.2
5

qal1.de info@qal1.de  
 

page 7 of 9  



 
 
 
 Certificate: 
 0000043527_01 / 30 September 2015 

 
Expanded uncertainty based on the results of the laboratory and field testing of sys-
tem 1 
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