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Certificate:
0000040219 _02 /01 July 2020

Test Report: 936/21203248/A1 of 05 January 2006

Initial certification: 01 April 2014

Expiry date: 30 June 2025

Certificate: Renewal (of previous certificate 0000040219 01 dated
01 April 2019 valid until 30 June 2020)

Publication: BAnz AT 01.04.2014 B12, chapter VI notification 24

Approved application
The certified AMS is suitable for continuous ambient air monitoring of CO (stationary opera-
tion).

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:

e Test report no. 936/21203248/A1 of 05 January 2006 issued by TUV Rheinland Immis-
sionsschutz und Energiesysteme GmbH and Addendum 936/21221382/D dated 04 Octo-
ber 2013 issued by TUV Rheinland Energie und Umwelt GmbH

o Suitability announced by the German Federal Environment Agency (UBA) as the relevant
body
e The ongoing surveillance of the product and the manufacturing process
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Publication in the German Federal Gazette:BAnz. 08 April 2006, no. 70, p. 2653, chapter IV
number 2.2, UBA announcement dated 21 February 2006:

AMS designation:
CO analyser model 48i

Manufacturer:
Thermo Electron Corp. Franklin, MA 02038 USA and D-91056 Erlangen

Field of application:
For continuous ambient air monitoring of CO (stationary operation)

Measuring range(s) during performance testing
CO 0-60mg/m?
0-100 mg/m?

Software:
Version: V 01.02.14.097

Test Laboratory:

TQV Immissionsschutz und Energiesysteme GmbH, Cologne,
TUV Rheinland Group

Test Report:
Report no.: 936/21203248/A dated 5 January 2006

Publication in the German Federal Gazette: BAnz. 20 April 2007, no. 75, p. 4139, chapter IV
notification 1, UBA announcement dated 12 April 2007:

1 Notification issued by the Federal Environment Agency

Thermo Electron Corp., Franklin, USA, now trade under the new name
Thermo Fisher Scientific, Franklin, USA.

Statement issued by TUV Rheinland Immissionsschutz und Energiesysteme
GmbH, 51101 Cologne, Dr Peter Wilbring, dated 20 December 2006
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Publication in the German Federal Gazette: BAnz. 20 April 2007, no. 75, p. 4139, chapter IV
notification 6, UBA announcement dated 12 April 2007:

Notification as regards Federal Environment Agency (UBA) notices of
21 February 2006 (BAnz. p. 2653) and of 12 September 2006 (BAnz. p. 6715)

The measuring systems model 42i for nitrogen oxide, model 43i for sulphur diox-
ide, model 48i for carbon monoxide and model 49i for ozone, manufactured by
Thermo Fisher Scientific, MA 02038, USA, are also manufactured and sold identi-
cally and to the same standards by MLU-Monitoring fir Leben und Umwelt
Ges.m.b.H., Médling, Austria.

Statement issued by TUV Rheinland Immissionsschutz und Energiesysteme
GmbH, 51101 Cologne, Dr Peter Wilbring, dated 14 December 2006

Publication in the German Federal Gazette: BAnz. 03 September 2008, no. 133, p. 3243,
chapter IV notification 14, UBA announcement dated 12 August 2008:

14

Notification as regards Federal Environment Agency (UBA) notice
of 21 February 2006 (BAnz. p. 2655)

The current software version for the Model 48i air quality monitor
manufactured by Thermo Fisher Scientific is:

V 01.05.03 (106423-00)

Statement issued by TUV Rheinland Immissionsschutz und Energiesysteme GmbH
dated 10 March 2008

Publication in the German Federal Gazette: BAnz. 25 August 2009, no. 125, p. 2929, chapter
Il notification 18, UBA announcement dated 03 August 2009:

18

Notification as regards Federal Environment Agency (UBA) notice
of 21 February 2006 (BAnz. p. 2655)

The current software version for the Model 48i air quality monitor manufactured by
Thermo Fisher Scientific is:

V 01.06.01 (108458-00)

Statement issued by TUV Rheinland Immissionsschutz und Energiesysteme GmbH
dated 01 April 2009
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Publication in the German Federal Gazette: BAnz. 28 July 2010, No. 111, p. 2597, chapter Il
notification 6, UBA announcement dated 12 July 2010:

Notification as regards Federal Environment Agency (UBA) notices
of 21 February 2006 (BAnz. p. 2655) and of 3 August 2009 (BAnz. p. 2936)

The Model 48i air quality monitor manufactured by Thermo Fisher Scientific can also
be used with the PU1959-N86-3.07 sample gas pump manufactured by KNF.

Statement issued by TUV Rheinland Immissionsschutz und Energiesysteme GmbH
dated 23 March 2010

Publication in the German Federal Gazette: BAnz. 29 July 2011, No. 113, p. 2725, chapter lll
notification 20, UBA announcement dated 15 July 2011:

20

Notification as regards Federal Environment Agency (UBA) notices
of 21 February 2006 (BAnz. p. 2653, chapter IV number 2.2) and
of 12 July 2010 (BAnz. p. 2597, chapter Il 6™ notification)

The latest software version for the Model 48i air quality monitor for CO
manufactured by Thermo Fisher Scientific is:
V 01.06.09 (110018-00)

Statement issued by TUV Rheinland Energie und Umwelt GmbH
dated 30 March 2011

Publication in the German Federal Gazette: BAnz AT 20.07.2012 B11, chapter IV
notification 25, UBA announcement dated 06 July 2012:

25

Notification as regards Federal Environment Agency (UBA) notices
of 21 February 2006 (BAnz. p. 2653, chapter IV number 2.2) and
of 15 July 2011 (BAnz. p. 2725, chapter Il 20" notification)

The Model 48i air quality monitor for CO manufactured by Thermo Fisher Scientific
will be equipped with the PU2737-N86 vacuum pump manufactured by KNF in the
future.

Statement issued by TUV Rheinland Energie und Umwelt GmbH
dated 20 March 2012
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Publication in the German Federal Gazette: BAnz AT 05.03.2013 B10, chapter V
notification 14, UBA announcement dated 12 February 2013:

14

Notification as regards Federal Environment Agency (UBA) notices
of 21 February 2006 (BAnz. p. 2653, chapter IV number 2.2) and
of 6 July 2012 ( chapter IV 25" notification)

The latest software version of the model 48i air quality monitor for CO manufactured

by Thermo Fisher Scientific is:
V 01.06.10 (112308-00)

Statement issued by TUV Rheinland Energie und Umwelt GmbH
dated 6 October 2012

Publication in the German Federal Gazette: BAnz AT 01.04.2014 B12, chapter VI notifica-
tion 24, UBA announcement dated 27 February 2014:

24

Notification as regards Federal Environment Agency (UBA) notices
of 21 February 2006 (p. 2653, chapter IV number 2.2) and
of 12 February 2013 (BAnz AT 05.03.2013 B10, chapter V 14" notification)

The Model 48i air quality monitor for CO manufactured by Thermo Fisher Scientific
complies with the requirements of EN 14626 (December 2012 version). Furthermore,
the manufacturing process and the quality management for the Model 48 measuring
system for CO meets the requirements of EN 15267.

The test report on performance testing No. 936/21203248/A1 and the addendum no.
936/21221382/D as an integral part of this report are available online at www.gal1.de.

Production of the Arcturus Bd. 101491-xx processor board has been discontinued and
will be replaced by the Arcturus Bd. 110570-xx processor board.

The current software version of the measuring system is:
V 02.00.01 (113420-00)

Statement issued by TUV Rheinland Energie und Umwelt GmbH
dated 1 October 2013
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Publication in the German Federal Gazette: BAnz AT 05.08.2014 B11, chapter V
notification 22, UBA announcement dated 17 July 2014:

22  Notification as regards Federal Environment Agency (UBA) notices
of 21 February 2006 (p. 2653, chapter IV number 2.2) and
of 27 February 2014 (BAnz AT 01.04.2014 B12, chapter VI 24" notification)

The latest software version of the model 48i measuring system for CO
manufactured by Thermo Fisher Scientific is: V 02.00.03 (114182-00)

Statement issued by TUV Rheinland Energie und Umwelt GmbH
dated 28 March 2014

Publication in the German Federal Gazette: BAnz AT 02.04.2015 B5, chapter IV
notification 18, UBA announcement dated 25 February 2015:

18 Notification as regards Federal Environment Agency (UBA) notices
of 21 February 2006 (BAnz. p. 2653, chapter IV number 2.2) and
of 17 July 2014 (BAnz AT 05.08.2014 B11, chapter V 22" notification)

The latest software version of the model 48i measuring system for CO
manufactured by Thermo Fisher Scientific is:

V 02.02.00 (114624-00)

Statement issued by TUV Rheinland Energie und Umwelt GmbH
dated 22 September 2014

Publication in the German Federal Gazette: BAnz AT 14.03.2016 B7, chapter V
notification 14, UBA announcement dated 18 February 2016:

14  Notification as regards Federal Environment Agency (UBA) notices
of 21 February 2006 (p. 2653, chapter IV number 2.2) and
of 25 February 2015 (BAnz AT 02.04.2015 B5, chapter IV 18" notification)

The latest software version of the model 48i measuring system for CO
manufactured by Thermo Fisher Scientific is:

V 02.02.03

Statement issued by TUV Rheinland Energie und Umwelt GmbH
dated 22 October 2015
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Certified product
This certification applies to automated measurement systems conforming to the following de-
scription:

The Model 48i CO Analyzer measures CO concentration using Gas Filter Correlation (GFC).
The Model 48i operates on the principle that carbon monoxide (CO) absorbs infrared radia-
tion at a wavelength of 4.6 microns. The measuring system belongs to the group of photo-
metric measuring systems. The measuring principle is based on determining the light absorp-
tion by the gas to be measured in the wavelength ranges characteristic of that gas. Analysis
is performed by measuring the absorption on the basis of the dependence between the gas
concentration and the amount of absorbed light according to the Beer-Lambert law:

|- = o
lo as light intensity without absorption

| as intensity with absorption

L as absorption path or distance that the light travels during absorption
¢ as concentration of the absorbing gas, in this case CO

a as absorption coefficient (provides information about degree of absorption)
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This measuring principle corresponds to the standard reference method as described in EN
14626.

The ambient air sample is sucked through the bulkhead connection designated SAMPLE into
the Model 48i measuring system. The sample flows through the optical bench. Radiation
from an infrared source is chopped and then passed through a gas filter alternating between
CO and N,. The radiation then passes through a narrow band-pass interference filter and en-
ters the optical bench where absorption by the sample gas occurs. and falls on an infrared
detector.
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The CO gas filter acts to produce a reference beam, which cannot be further attenuated by
CO in the sample cell. The N, side of the filter wheel is transparent to the infrared radiation
and therefore produces a measure beam which can be absorbed in the cell. The chopped
detector signal is modulated by the alternation between two gas filters with a amplitude relat-
ed to the concentration of CO in the sample cell. The chopped detector signal is modulated
by the alternation between two gas filters with a amplitude related to the concentration of CO
in the sample cell. Other gases do not cause modulation of the detector signal since they ab-
sorb the reference and measure beams equally. Thus, the GFC system responds specifically
to CO.

The Model 48i outputs the CO concentration to the front panel display, the analogue outputs,
and also makes the data available over the serial or Ethernet connection.

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,
TUV 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 TUV Rheinland Energy
GmbH. Upon revocation of the publication the certificate loses its validity. After the expiration
of the certificate and on request of TUV 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 gall.de.
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Document history

Certification of the Modell 48i 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: 936/21203248/A1 of 05 January 2006

TUV Immissionsschutz und Energiesysteme GmbH, Cologne
Publication: BAnz. 08 April 2006, no. 70, p. 2653, chapter IV no. 2.2
UBA announcement dated 21 February 2006

Notifications

Statement issued by TUV Rheinland Immissionsschutz und Energiesysteme GmbH
dated 20 December 2006

Publication: BAnz. 20 April 2007, no. 75, p. 4139, chapter IV notification 1

UBA announcement dated 12 April 2007

(New company name)

Statement issued by TUV Rheinland Immissionsschutz und Energiesysteme GmbH
dated 14 December 2006

Publication: BAnz. 20 April 2007, no. 75, p. 4139, chapter IV notification 6

UBA announcement dated 12 April 2007

(Production and distribution by MLU)

Statement issued by TUV Rheinland Immissionsschutz und Energiesysteme GmbH
dated 10 March 2008

Publication: BAnz. 03 September 2008, no. 133, p. 3243, chapter IV notification 14
UBA announcement dated 12 August 2008

(software updates)

Statement issued by TUV Rheinland Immissionsschutz und Energiesysteme GmbH
dated 01 April 2009

Publication: 25 August 2009, no. 125, p. 2929, chapter Il notification 18

UBA announcement dated 3 August 2009

(software updates)

Statement issued by TUV Rheinland Energie und Umwelt GmbH dated 23 October 2010
Publication: BAnz. 28 July 2010, No. 111, p. 2597, chapter Il notification 6

UBA announcement dated 12 July 2010

(Design changes)

Statement issued by TUV Rheinland Energie und Umwelt GmbH dated 30 March 2011
Publication: BAnz 29 July 2011, No. 113, p. 2725, chapter Il notification 20

UBA announcement dated 15 July 2011

(software updates)

Statement issued by TUV Rheinland Energie und Umwelt GmbH dated 20 March 2012
Publication: BAnz AT 20.07.2012 B11, chapter IV notification 25

UBA announcement dated 6 July 2012

(Design changes)

Statement issued by TUV Rheinland Energie und Umwelt GmbH dated 6 October 2012
Publication: BAnz AT 05.03.2013 B10, chapter V notification 14

UBA announcement dated 12 February 2013

(software updates)
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Initial certification according to EN 15267

Certificate no. 0000040219: 29 April 2014

Expiry date of the certificate: 31 March 2019

Test Report: 936/21203248/A1 of 05 January 2006

TUOV Immissionsschutz und Energiesysteme GmbH, Cologne
936/21221382/D dated 4 October 2013

TUV Rheinland Energie und Umwelt GmbH

Publication: BAnz AT 01.04.2014 B12, chapter VI notification 24,
UBA announcement dated 27 February 2014

Notifications in accordance with EN 15267

Statement issued by TUV Rheinland Energie und Umwelt GmbH dated 28 March 2014
Publication: BAnz AT 05.08.2014 B11, chapter V notification 22

UBA announcement dated 17 July 2014

(software updates)

Statement issued by TUV Rheinland Energie und Umwelt GmbH dated 22 September 2014
Publication: BAnz AT 02.04.2015 B5, chapter IV notification 18

UBA announcement dated 25 February 2015

(software updates)

Statement issued by TUV Rheinland Energie und Umwelt GmbH dated 22 October 2015
Publication: BAnz AT 14.03.2016 B7, chapter V notification 14

UBA announcement dated 18 February 2016

(software updates)

Renewal of the certificate

Certificate no. 0000040219 _01: 01 April 2019
Expiry date of the certificate: 30 June 2020

Renewal of the certificate

Certificate no. 0000040219 _02: 01 July 2020
Expiry date of the certificate: 30 June 2025

gall.de info@qal.de Page 11 of 15



Certificate:

0000040219_02 /01 Jul

y 2020

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

% Gl Sy Aurepsoun papuedys pamolle WNWIXe
% 716 M Rureysiun papuedxs aviepy
jow;jowurl 51810 n Aurepsoun papuedx3
jow;jowurl 126270 “n fuELSIUN pIEPUE]S PAUIGLIOD
¥200°0 60°0 *n 000C %0°¢ LIE seb 1591 10 AuenLaun 1z
00000 000 5¥n 0000 %01 VB uod uoneigie I/ 1dwes 3uasalig gL
£880°0 020 *=n 0/6'G- | SNJEA PAUNSE3W 0 %0. = 12300 Buibeiany 6
ey 08.0 s _oE.x_osl m.o < IOW/0WU 05 UNM OFN Ju2saualu| pg
010 (ai27) pwyowr g g s
71000 00 - w%,.w. ﬁ%mwv _M::H_M_ﬁ::‘ﬂ_hw% w jow/owr | yum QN Wasapau| 28
0100 (ueds) owyjowr g > - _
s [ o0 T L o = jowyiowr gog Ulm 00 JuIaUB| asg
60000 €00 CEHy o0 0 o © T 2 joW/oWW 1z yum o°H Juakisualu| eg
ovo0 (a27) pwpowr gL s ! -
00000 000 n 0000 Asowsowr g0 s anen uwikug 12 abeyon (23013912 10 1US1IW200 A1nIsuss l
I¥00°0 100 *n 0E00 M/owyjowr g0 s anjen JwiFyg 1e anjeiadws) Buipunauns Jo Waow203 Ansuas 9
50000 Z00 n 0L00 M/owsowr g0 s anjen 1wiFyg 1e aunjesadiwal seb ajdwes jo WaIawa03 Ansues =
Z0S00 z20 “n 0600 edy/jow/owr 270 = aneA ywirug 1 anssaid seb aidwes Jo Walnwa0d Aunsuss ¥
9L00°0 v0°0 Ll 002°0 | SNiEA pUNSE3WI0 %0F = anjeA NWiFYg 12,10 1o e, =
00000 000 n 0Z00 lowyowr! 70 s anjen JIHYg 1e uonenap plepuels Aljigeleadey z
00000 000 *n 0000 jowsowr €0 = QI9Z Je uollenap piepuels Ageleaday L
fuiepzoun jepied jo asenbs Ruiepaaun jeped Jnsay UoLISILID 3JUEBULIONS d 20SUSIDEIEYD SIUEWIONS d ‘ON
jow;jowurl z9'8 “anjen JwiFg 00 ‘uauodwod panseay
L =23ha( SONleU=S 127 [PPON JWNU=125 J2Usid o=y L 22anap Buunseap

Page 12 of 15

info@qal.de

gall.de



Certificate:

0000040219_02 /01 Jul

y 2020

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

% Gl = Aurenaun papued x2 pamole wWnwi ey
% €8 M _%E_mtmuc: papuedxa awielay
lowy/jouwr 25120 n Auepaoun papuedy3y
[owy/owri 115E°0 °n Auenaun piepuels pauiguwiod
72000 600 ®n 000€ %0°E = sef 1531 10 Awieusaun i
0000°0 000 5, 0000 %01 = uod uonesqie yaidwes 2 uualig gl
GLS00 €z 0 “n 095t | SNEApaANSERW 0 %0 L = 12312 Buibesany 6
Bsu'jm, - B B I
n ueds) jowyowr =
DE.D ek il ..5_ m.o 3 I0W/0WU 05 UlM OFN JuRi3uaul pg
0000 (cuaz) lowjowr g g s
| ) o 0£0°0r (ueds) jow/owr g0 s )
250070 100 0000 (a137) jowsour o g S jow/jowr | unm QN Juaapau| 29
0200 (ueds) jowsourd G0 s T .
=dwn [~ 000 (a137) jowsour o g = lowsowr 0os ulm 0D 1uRsaURBI| as
. =y -, 0000 (ueds) jow/owr g° B . .
20000 00 n 200 (c1a7) lowourl g1 = JOW/OWW Lg Yylim Q°H lusiausiu) eg
0000°0 000 n 0000 Aowsowr g°g s anjen Nwi-ug 1e abeyon [22112312 10 USIIWS0D AINNSUSS l
1v00°0 100 il 0E00 Miowsowr g°Q s anjen nwi-ug 1e anjeiadwa) Buipunauns Jo 1U2121LB00 AIANISUSS 9
¥800°0 600 n ovo0 Miowsowr gQ s anjen nwi-ug 1e aneiadwa) seb sidwes Jo 12101200 AIMNISUSS =
Z0S0°0 zz0 “n 0600 edy/owsowr 20 s anjen nwi-ug 1e anssaud seb aidwes Jo Ju31Ws00 AnlsUas ¥
Z000°0 100 'n 0020~ | SNEApAANSERW IO %0V = anieA HWIFUg 18,10 10 328, =
0000°0 000 n 0Z00 lowyowr 70 s anjen NwiFug 18 uoenap prepuels Alngeeadsy z
0000°0 000 *n 0000 lowyowr g0 s 0J2Z 1E LOIEWap piepuels Aljigeieaday L
Rureysoun |eiued jo aienbs Ruieysoun jeued | WNssy UOLSILD IUELLIOUSd JQSUSJOEIELD SJUBLLIOUad "ON
[owyjowri 798 BNjEn JWIFYg 00 ‘Juauodwod painseapy
€ 3nag ONHEURS I8% IPPOIN JUNUSIIS JBUSIH Ouuay | ‘39nap Buunsea

Page 13 of 15

info@qal.de

gall.de



Certificate:
0000040219 _02 /01 July 2020

Expanded uncertainty from the results obtained in the laboratory and field tests for
analyser 1
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Expanded uncertainty from the results obtained in the laboratory and field tests for
analyser 2
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