


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 Ill 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 TUV 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 Il number 1.1:
Announcement by UBA from 22 July 2015)
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Measuring system:
T500U for NO,

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 pg/m?

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 NO, 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 Il number 2.1).

Test report:
TUV Rheinland Energie und Umwelt GmbH, Cologne
Report no.: 936/21224798/B of 3 March 2015
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Certified product
This certificate applies to automated measurement systems conforming to the following description:

The T500U is an optical absorption spectrometer, which can measure NO, 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.

NO, 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=c¢lc
(A = Absorbance, € = molar absorptivity, | = mean light path length, ¢ = 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 NO, 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, TUV 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 TUV 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 TUV Rheinland Energie und Umwelt GmbH this document shalll
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: qall.de.
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Certification of T500U for NO, 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
TUV Rheinland Energie und Umwelt GmbH, Cologne

Publication: BAnz AT 02 April 2015 BA, chapter Ill 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

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

Publication: BAnz AT 26 August 2015 B4, chapter Ill number 1.1
Announcement by UBA from 22 July 2015
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Expanded uncertainty based on the results of the laboratory testing of system 1

% Gl bainn Aulepaoun papuedxa pamojie WnWixep
% 'S M Aurepasun papuedxs anljeey
Jow/jowu L8V’ n Kuiepsoun papuedx3
jow/jowu eyl °n Aulepaoun piepuels pauiquo)
L¥60°L SO0k Esh 000C %0°€ L > seb }s9} Jo Auiepsoun €T
0000°0 000 93n 00001 86 < AKousioye sepanuo) ¥4
¥120°0 SLo- °sVn ovl'0- %0°L L > Hod uoneiqieo/sidwes souaiayIq 8l
L9¥6°L ov'L- *n 0LE'C- |ONleA painsesw Jo %0°L S 108y9 Buibelany 6
L %MM% M%MNMV _Mvcr”_\\__%cr“_% %mm w [owW/jowu 00Z HW EHN Jualapa| o8
HEES D Ry . oce’l | (uedg) jowjowuog s
sodun [ opp0 (0Je7) joW/joWu 0'S = [ow/jowrl 00 Yim 200 juaiapa| a8
9/88°| 1871 OzHn omw..r. (ST 2 Jow/joWwwW 1Z YIm Q%H Jualapaiy| eg
0zL'0 (0197) jow/jowu oL s
2L00°0 €00 n €00°0 AJIow/jowu og°0 s anjeA Jiwi-y| Je a6ejjon (22130818 JO JUBIOWS0D AJAIISUSS L
9198°0 €6°0 i 16070 M/low/jowu 0°g S | @njea JwilFyL je ainjesedwsa) Buipunouns Jo JusIdYa0d AJnIlsueg 9
€600°0 0L0 ®n 0L00 M/low/jowu o°g s | enjea Hwi-y| je ainjesadws) seb a|dwes Jo JusIoye0d AJnilsues S
¥¥65°0 1.0 %®n 080°0 edd/jow/jowu 0°'g s anjeA ywil-y| je ainsseud seb sjdwes Jo Jusioyaod Aiisues 14
29120 yAA] 4'in 0//°0 [®njeA painsesw 0 %0y S anjeA JwilFy| e 34 Jo xoey, €
G100°0 ¥0°0 Uikn 0S¢0 jow/jowu 0°'¢ s anjea Hwil-y| Je uoenap piepuels Ajjiqejeadey 4
1000°0 100 zin 000 |ow/jowu Q' s 0192 Je uoljenap piepuejs Ajijiqejeaday 3
Aurenasun ened jo aienbs Aureynasun enued 1|nsay u01191110 ddUBWIO0}Idd J11S119}0BIBYD ddURWIOHad "ON
|ow/jowu 9101 onjeA jwl-yL °ON :Jusuodwod painsesy
(1 18199) €9 NS 'ON-[eUas N00GL duApajel :90nep Buunsesyy

page 6 of 9

inffo@qal1.de

gall.de



Certificate:

0000043527_01/30 Se

ptember 2015

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

% Sl baipn Auiepaoun papuedxe pemojje wnwixep
% ¥8'S M Auiepaoun papuedxs aAlje|oy
low/jowu 1S0L"9 n Aurepaoun papuedxg
jow/jowu G250°€ °n Areyaoun piepuejs pauiquiod
1¥60°1 So'L E%n 000°C %0°€ s seb }s93 Jo Aulepsoun 4
0000°0 000 93n 00°00} 86 2 Kouaioyse Japanuo) 1z
91€0°0 8l 0- °sVn 0LL°0 %01 s yod uoneiqieo/sidwes aousiagiq 8l
61/G°L 9L~ "n 080°C- [ON[eA painseaw Jo %0°L S 108y Buibeisany 6
D TR O T fouOWU 002 1 FHN 1usap o8
>
geus0 &y © 060} (uedg) owjowu g s
sod'upy 0150 (0157) [OW/IOWU 0'G = jow/jowr 00G YIM 20D Jualapaiu| qg8
2606 71 - ooo”o (uedg) jow/jowu O} s e s g =
000°0 (018Z) jowy/jowu oL s
12000 S00 An ¥00°0 A/low/jowu 0g°0 > anjer Jwii-y| ye sbejon [eau3os|e Jo Jusioyeod Ajaisusg L
¥616°L 6€°l n £rL0 M/low/jowu 0°g s | enjeA Jwiy| Je ainjesadwsa) Buipunouns JO JUSIdWe0d AJN)ISUSS 9
1600°0 0L0 ®n 0L00 M/low/jowu 0'¢ s | anjen jwiy| Je ainjesadws) seb ajdwes Jo Jualdyeod AJnISuUsS (o]
6¢0¥'¢ GGl dbp 0910 Ed>/low/jowu Q'8 S anjeA Jwi-yi e ainssaid seb m_QEmw JO jJusIoy}L00 >H_>_twcww 74
9€L1°0 [440) Hilln 0690 [8n[eA painseaw Jo %0y S SnjeA Jwi-yL e 3y Jo Xoej, €
G000°0 200 uI'n 0SL°0 [ow/jowu o' s anjeA JWil-Y| Je uoljenap piepuels Ajjiqeieaday z
1000°0 100 Zin 0S0°0 jow/jowu Q°| s 019Z Je uollenap plepuels Ajljiqejeaday L
Kurenaoun jenued jo arenbs | Aurensoun jenueq | 1nsay UO01I91119 9ouBWIoLIad JM1S[1810BIRYD doURWIONAd "ON

|ow/jowu 9'v0L

(z 18199) G9 NS

:enjea Juui-yj

"ON-[euaS

°ON

N00SL dufpsja]

:Jusuodwod painsesiy

:901nep Buunsesyy

page 7 of 9

inffo@qal1.de

gall.de



ptember 2015

Certificate:

0000043527_01/30 Se

page 8 of 9

inffo@qal1.de

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

tem 1

% Sl bainn Kjurepsoun papuedxa pamojie WNWIXep
% 909 M Rurepsoun papuedxa anlejoy
|ow/jowu SGEVE'9 n Aurepsoun papuedx3
jow/jowu JLLLE °n Ajuleyaoun piepueis pauiquiod
160"} S0'L &on 000C %0°'€ s seb 3se) Jo Auiepsoun [ord
00000 000 %3n | 000°00} 86 2 Kousioys Japanuo) 1z
71200 GL'0- ) ovL0- %0} s yod uoneiqies/aidwes aouaiayiqg 8l
S016°0 G6'0- urr'en 08G°L- | ebues uoneoyes Jo ‘Xew Jo %0's s |ana| ueds je yup uus) BuoT L
00€0°0 yAN) ZI'’n 00€°0 Jow/jowu Q' s |ena] 019z je Jup wue} Buo 1L
61091 pxa ¥n ole'L Syjuow ¢ Jno abelane Jo %0°G > SUOI}IPUOD P[aY JopuN UoHeNSP piepuess Ay 0l
[T ov'L- &) olez an|eA paInsesw Jo %0’/ s 10019 Buibelany 6
Bau ‘july - . -4
i %MM% AMMMMV __M”::\\_MVH_“ %mm 2 jow;/jowu 00z HWw EHN Juaiapa] o8
- s
i i 10
Ly L [ (ueds) jow/jowu 0°g s e . ) |
sotun 07570 (0157) PW/I0WI 0'S = low/jowrl 00g UM 20D JuBIap| as
9/88°L L€} OzHn geeTy” WESSHIpR kRO > JoW/jowW LZ Yum 0%H Juasapai] eg
0ZL0 (os97) Jowy/jowu o} s :
¢Lo00 €0°0 n €000 A/Iow/jowu 0g*0 s anjea Jwil-y je abejjon [edL}os)o Jo JusIdYe0d Ajniisues pA
998°0 €6°0 *n 1600 M/Iow/jowu o°¢ s | enjea iy je ainjessdws) Buipunolns Jo juslowa0d AJiIsues 9
€600°0 010 ®n 0100 M/low/jowu 0°¢ s | enjea iy je ainjesadwa} seb ajdwes Jo Jusloyaod AJnisues S
Y7650 1270 %n 0800 edy/low/jowu 0'g s anjea juwil-y) e ainssaid seb ajdwes Jo Jusloyeod AJIsues 14
29lc’o Lv'0 4rin 0440 dNjeA paINsesw JO %0’y s SneA Jwiyl je 14 jo %oey, €
; $4n > 60°0 = ylun,zp o ‘ ) - v
Se ‘palopisuod jou i 05¢°0 [owy/jowu o°e s IFYL Je uoenap piepuels Ayjiqereaday z
1000°0 100 zn 0400 jow/jowu o’ s 0182 Je uoienap piepuels Ajjiqeresdey 3
Kurenaoun [ensed jo asenbs Aurenaoun |enred 1nsay UO1I81110 8dUBWI0NSd JNS1Ia10eIR D 8oURWIOIad "ON
jow/jowu 9401 anfen Jwi-yl ZON ‘Jusuodwod painsesyy
(1 Je199) €9 NS "ON-|eUeS N00SL suApajaL :90nep Buunsea|y

gall.de



ptember 2015

Certificate:

0000043527_01/30 Se

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

tem 2

% Gl bainn Auiepaoun papuedxa pamojje wnwixely
% 199 M Aurepasun papuedxs anljejoy
|ow/|jowu 22169 n Auiepaoun papuedx3
|ow/|jowu 1987°'€ & Aulepaoun piepuels pauiquioD
L¥60°L S0'L £2n 000°C %0°€ s seb }se} Jo Aurepsoun e
00000 000 %3n [ 000°00L 86 2 Kousioye Jepsnuo) 1z
91€0°0 810~ °svn 0/1°0- %01 s yod uonelqijed/s|duwes souasayig 8l
0802°L oL'L- uri'Pn 028°L- | obuels uoneoyiusd Jo ‘Xew Jo %0'G S |ons| ueds je yup wiey Buo 2zl
1920°0 910 E1Pn 082°0 |ow/jowu 0°g s [9A9| 0187 Je Yup wus} BuoT L
61L09°L A n oLe’L Syjuow ¢ Jano abesane Jo %0°G s SUOIIPUOD PIaY Japun uolenap piepuels Ajjigionpoiday oL
6115 9Z'L- en 080°2- aNn[eA PaINSEaW JO %0’/ s 1o9ye Buibelany 6
Bauu - . =
. Nmm N A“umuwvv _ME\\_MEc%mm % |oW/jowu 00Z W EHN Juasapa| o8
T 197) [oWw/|owu @ B
i i 10
62€5°0 €L°0 0601 (Uedg) jow/joWu 0'g B
sodwn [ 0740 (0J57) oW/jowu 'S = jow/jowr! 0OG UM QD Juaiapdu| q8
2€eLS’L Tl Ociin 091 WEEBAIPW AL g} > Jow/joww Lz Yum Q°H juasaps| eg
0220 (0187) jow/jowu o} s :
1200°0 S0°0 an ¥00°0 Alow/jowu 0g°0 s anjen Jwi-y| Je abe}jon [BOLIOB]9 JO JUBIOWS0D AJAjISuUSS L
616°L 6c’L *n €710 M/low/jowu 0°g s | enea ywiy) je ainjeladwa} Buipunouns Jo JuaIOYWa0d AJAINISUSS 9
1600°0 0L0 n 0100 M/low/jowu 0°g s | ener ywiryy je sinjesadws} seb sjdwes Jo Jusloyeod Aisues S
620¥'C gL %n 09L°0 edy/jow/jowu 0'g s anjea Hwil-y| je ainssaid seb s|dwes Jo Jusloysod AJnIlsuUeS 14
9€/L°0 ro 4r'ln 0690 SN[eA painsesw J0 %0’y > |anleA Jiwl-y|L e 34 Jo xoej, €
B 44 > €0°0 = yl'ngp i 9 - s - A
Se ‘palapIsuod jou n 0S1°0 low/jowu 0°¢ 5 an[eA Jiwil-y| Je uonensp plepuels Ajjiqejeadey @
1000°0 100 Zin 0S0°0 |ow/jowu o' s 0192 Je uoljienap piepuess Ayjiqelesday 3
Aurensdun ented jo aienbs Aureyaoun |ented }Insay uo|13}110 ddueWIo}lad JlIS11910eIRBYD 9dURWI0}Iad “ON
|ow/jowu 9701 onjea jwi-yL ZON :jusuodwod painsesy
(Z 18199) G9 NS 'ON-[eUaS N00SL duApajel :20nep Buunsespy

page 9 of 9

inffo@qal1.de

gall.de





