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Thermo Scientific TEOM 1405�DF

Analizzatore del particolato atmosferico 
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Thermo Scientific Model 42i 

Analizzatore ossidi di azoto 
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Thermo Scientific Model 43i 

Analizzatore di anidride solforosa 
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Thermo Scientific Model 48i 

Analizzatore di monossido di carbonio 
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AMA Instruments GC 5000 series 

Analizzatore per BTX 
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Test report:
936/21203248/C1 of 05 January 2006
Addendum 936/21221382/B of 21 September 2013

Initial certification: 01 April 2014

Date of expiry: 31 March 2019

Publication: BAnz AT 01 April 2014 B12, chapter VI, notification 22

Approved application 
The certified AMS is suitable for continuous monitoring of NO, NO2 and NOx in ambient air (stationary 
operation).

The suitability of the AMS for this application was assessed on the basis of a laboratory test and a 
three-month field test. 

The AMS is approved for a 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 936/21203248/C1 of 05 January 2006 of TÜV Rheinland Immissionsschutz und Ener-
giesysteme GmbH and Addendum 936/21221382/B of 21 September 2013 of TÜV Rheinland Ener-
gie 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. 08 April 2006, No. 70, p. 2653, chapter IV,  

No. 4.1, UBA publication from 21 February 2006) 
· publication in the German Federal Gazette (BAnz. 20 April 2007, No. 75, p. 4139, chapter IV,  

notification 1 and 6, UBA publication from 12 April 2007) 
· publication in the German Federal Gazette (BAnz. 03 September 2008, No. 133, p. 3243, chapter IV,  

notification 12, UBA publication from 12 August 2008) 
· publication in the German Federal Gazette (BAnz. 25 August 2009, No. 125, p. 2929, chapter III,

notification 16, UBA publication from 03 August 2009) 
· publication in the German Federal Gazette (BAnz. 28 July 2010, No. 111, p. 2597, chapter III,

notification 4, UBA publication from 12 July 2010) 
· publication in the German Federal Gazette (BAnz AT 20 July 2012 B11, chapter IV, notification 23,

UBA publication from 06 July 2012) 
· publication in the German Federal Gazette (BAnz AT 01 April 2014 B12, chapter VI, notification 22

UBA publication from 27 February 2014)
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AMS designation:

Analyzer Model 42i

Manufacturer:

Thermo Electron Corporation Franklin, MA 02038 USA and 91056 Erlangen

Field of application:

For continuous monitoring of NO, NO2 und NOx in ambient air (stationary operation).

Measuring ranges during the performance test:

NO2 0 - 400 µg/m³

0 - 500 µg/m³

NO 0 - 1200 µg/m³

Software:

Version: 01.03.00.094

Testing institute:

TÜV Immissionsschutz und Energiesysteme GmbH, Cologne,
TÜV Rheinland Group

Test report:

Report No.: 936/21203248/C of 5 January 2006

1    Notification of the German Federal Environment Agency

The new name of Thermo Electron Corp., Franklin, USA is Thermo Fisher Scientific, Franklin, USA.

Statement by TÜV Rheinland Immissionsschutz und Energiesysteme, 51101 Cologne, Germany, Dr. 
Peter Wilbring, dated 20th Dezember 2006

6   Notification of announcements by the German Federal Environment Agency dated 21st Feb-
ruary 2006 (BAnz. p. 2653) and 12th September 2006 (BAnz. p. 6715)

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

Statement by TÜV Rheinland Immissionsschutz und Energiesysteme, 51101 Cologne, Germany, 
Dr. Peter Wilbring, dated 14th December 2006
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12  Notification of announcement by the German Federal Environment Agency dated 21st February 
2006 (BAnz. p. 2655)

The current software version of the ambient air measuring system 42i by Thermo Fisher Scientific is:

V 01.05.01 (105646-00)

Statement by TÜV Rheinland Immissionsschutz und Energiesysteme dated 10th March 2008

16  Notification of announcement by the German Federal Environment Agency dated 21st February 
2006 (BAnz. p. 2655)

The current software version of the ambient air measuring system 42i by
Thermo Fisher Scientific is:

V 01.06.01 (108456-00)

Statement by TÜV Rheinland Immissionsschutz und Energiesysteme GmbH dated 1st April 2009

4    Notification of announcements by the German Federal Environment Agency dated 21st Febru-
ary 2006 (BAnz. p. 2655) and 3rd August 2009 (BAnz. p. 2936)

The current software version of the ambient air measuring system 42i by Thermo Fisher Scientific is:

V 01.06.02 (108957-00)

The ambient air measuring system 42i by Thermo Fisher Scientific can now also be operated with a 
sample gas pump of type PU1961-N811-3.07 manufactured by KNF.

Statement by TÜV Rheinland Immissionsschutz und Energiesysteme GmbH dated 23rd March 2010

23  Notification of announcements by the German Federal Environment Agency dated 21st Febru-
ary 2006 (BAnz. p. 2653, Chapter IV Number 4.1) and 12th July 2010 (BAnz. p. 2597, Chapter III 
4

th
notification)

The operational voltage of the cooler for the photomultiplier in the ambient air measuring system 42i for 
NOx by Thermo Fisher Scientific was changed from 15 V to 13 V to extend the lifecycle of the compo-
nent. 

Statement by TÜV Rheinland Energie und Umwelt GmbH dated 20th March 2012
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22  Notification of announcements by the German Federal Environment Agency 
dated 21st February 2006 (BAnz. p. 2653, Chapter IV Number 4.1) and 6th July 2012 
(BAnz AT 20.07.2012 B11, Chapter IV, 23rd notification).

The measuring system model 42i for NO, NO2 and NOx by Thermo Fisher Scientific fulfils the re-
quirements of EN 14211 (November 2012). Furthermore, the manufacturing process and the qual-
ity management system of the measuring system model 42i for NO, NO2, and NOx fulfill the re-
quirements of EN 15267.

The test report of the performance test with report number 936/21203248/C1 as well as an ad-
dendum as an integral part of to the test report with report number 936/21221382/B can be 
viewed on the internet at www.qal1.de.

The positioning of the permeation dryer before the ozone generator was changed within the 
measuring system. 

The Arcturus Bd. 101491-xx processor board was withdrawn and replaced by the new Arcturus 
Bd. 110570-xx processor board.

The current software version of the measuring system is:

V 02.00.05 (113760-00)

Statement by TÜV Rheinland Energie und Umwelt GmbH dated 1st October 2013
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Certified product 
This certificate applies to automated measurement systems conforming to the following description: 

The measuring system model 42i works according to the principle that nitrogen oxide (NO) and ozone 
(O3) react under a characteristic luminescence. The intensity s thereby proportional to NO concentrati-
on.

nhONOONO ++®+ 223

The sample gas passes through a particle filter and a permeation dryer and then flows via a flow regula-
tor and converter into the reaction chamber. The converter converts the nitrogen dioxide present in the 
sample gas into nitrogen monoxide at 325 °C. To do so ozone is needed, which is produced from dry air 
in an ozone generator. This is performed using UV radiation. A proportion of NO equivalent to the ozone 
concentration is oxidised to create NO2, so called gas phase titration. A detector (PMT) which is located 
in a thermoelectric cooler measures the luminescence. The model 42i then calculates the NO, NO2 and 
NOx concentration. 

The measuring principle complies with the standard reference method as stipulated in EN 14211.
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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 Energie 
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 product is 
presented on page 1 of this certificate. 

This document as well as the certification mark remains property of TÜV Rheinland Energie und Umwelt 
GmbH. With revocation of the publication the certificate loses its validity. After the expiration of the cer-
tificate and on requests of the TÜV Rheinland Energie und Umwelt GmbH this document shall be re-
turned 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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Certification of Model 42i for NO, NO2 and NOx is based on the documents listed below and the regular, 
continuous monitoring of the Quality Management System of the manufacturer:

Initial test: 

Test report: 936/21203248/C1 of 05 January 2006 
TÜV Rheinland Immissionsschutz und Energiesysteme GmbH, Cologne 

Publication: BAnz. 08 April 2006, No. 70, p. 2653, chapter IV, No. 4.1 
Announcement by UBA from 21 February 2006 

Initial certification according to EN 15267: 

Certificate No. 0000040217: 29 April 2014 

Expiration date of the certificate: 31 March 2019 

Test report: 936/21203248/C1 of 05 January 2006 
TÜV Rheinland Immissionsschutz und Energiesysteme GmbH, Cologne 

Addendum 936/21221382/B of 21 September 2013   
TÜV Rheinland Energie und Umwelt GmbH, Cologne 

Publication: BAnz AT 01 April 2014 B12, chapter VI, notification 22 
Announcement by UBA from 27 February 2014 

Notification: 

Publication: BAnz. 20 April 2007, No. 75, p. 4139, chapter IV, notification 1 and 6 
Announcement by UBA from 12 April 2007 

Publication: BAnz. 03 September 2008, No. 133, p. 3243, chapter IV, notification 12
Announcement by UBA from 12 August 2008 

Publication: BAnz. 25 August 2009, No. 125, p. 2929, chapter III, notification 16 
Announcement by UBA from 03 August 2009 

Publication: BAnz. 28 July 2010, No. 111, p. 2597, chapter III, notification 4 
Announcement by UBA from 12 July 2010  

Publication: BAnz AT 20 July 2012 B11, chapter IV, notification 23
Announcement by UBA from 06 July 2012 

Publication: BAnz AT 01 April 2014 B12, chapter VI, notification 22 
Announcement by UBA from 27 February 2014 
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Measuring device: Thermo Fisher Scientific Serial-No.: Device 1

Measured component: Modell 42i 1h-limit value: 104.6 nmol/mol

No. Performance characteristic Result Square of partial uncertainty

1 Repeatability standard deviation at zero ≤ 1.0 nmol/mol 0.330 ur,z 0.10 0.0097

2 Repeatability standard deviation at 1h-limit value ≤ 3.0 nmol/mol 0.860 ur,lh 0.05 0.0028

3 "lack of fit" at 1h-limit value ≤ 4.0% of measured value -0.400 ul,lh -0.24 0.0584

4 Sensitivity coefficient of sample gas pressure at 1h-limit value ≤ 8.0 nmol/mol/kPa 1.580 ugp 3.98 15.8064

5 Sensitivity coefficient of sample gas temperature at 1h-limit value ≤ 3.0 nmol/mol/K -0.310 ugt -0.90 0.8075

6 Sensitivity coefficient of surrounding temperature at 1h-limit value ≤ 3.0 nmol/mol/K 0.390 ust 1.13 1.2781

7 Sensitivity coefficient of electrical voltage at 1h-limit value ≤ 0.30 nmol/mol/V 0.040 uV 0.16 0.0264

≤ 10 nmol/mol (Zero) 0.830

≤ 10 nmol/mol (Span) -1.340

≤ 5.0 nmol/mol (Zero) -0.100 uint,pos

≤ 5.0 nmol/mol (Span) -2.330
≤ 5.0 nmol/mol (Zero) -0.040

≤ 5.0 nmol/mol (Span) -1.000 uint,neg

9 Averaging effect ≤ 7.0% of measured value -2.680 uav -1.62 2.6195

18 Difference sample/calibration port ≤ 1.0% 0.000 uDsc 0.00 0.0000

21 Converter efficiency ≥ 98 98.00 uEC 2.09 4.3765

23 Uncertainty of test gas ≤ 3.0% 2.000 ucg 1.05 1.0941

Combined standard uncertainty uc 5.1345 nmol/mol

Expanded uncertainty U 10.2691 nmol/mol
Relative expanded uncertainty W 9.82 %

Maximum allowed expanded uncertainty Wreq 15 %

or

8c Interferent NH3 mit 200 nmol/mol

8b Interferent CO2 with 500 µmol/mol

0.38 0.1458

Performance criterion Partial uncertainty

8a Interferent H20 with 21 mmol/mol uH2O 0.35 0.1258



C
e

rtific
a
te

:
0

0
0

0
0

4
0

2
1
7

/
2

9
A

p
ril2

0
1

4

q
a

l1
.d

e
 

in
fo

@
q
a
l1

.d
e
 

p
a

g
e

1
0

o
f
1

2

C
a

lc
u

la
tio

n
 o

f o
v

e
ra

ll u
n

c
e

rta
in

ty
 la

b
 te

s
t (D

e
v

ic
e

 2
) 

Measuring device: Thermo Fisher Scientific Serial-No.: Device 2

Measured component: Modell 42i 1h-limit value: 104.6 nmol/mol

No. Performance characteristic Result Square of partial uncertainty

1 Repeatability standard deviation at zero ≤ 1.0 nmol/mol 0.250 ur,z 0.07 0.0056

2 Repeatability standard deviation at 1h-limit value ≤ 3.0 nmol/mol 0.360 ur,lh 0.02 0.0005

3 "lack of fit" at 1h-limit value ≤ 4.0% of measured value 0.500 ul,lh 0.30 0.0912

4 Sensitivity coefficient of sample gas pressure at 1h-limit value ≤ 8.0 nmol/mol/kPa 1.460 ugp 3.67 13.4966

5 Sensitivity coefficient of sample gas temperature at 1h-limit value ≤ 3.0 nmol/mol/K -0.300 ugt -0.87 0.7563

6 Sensitivity coefficient of surrounding temperature at 1h-limit value ≤ 3.0 nmol/mol/K 0.370 ust 1.07 1.1503

7 Sensitivity coefficient of electrical voltage at 1h-limit value ≤ 0.30 nmol/mol/V 0.040 uV 0.16 0.0264

≤ 10 nmol/mol (Zero) 0.000

≤ 10 nmol/mol (Span) 0.000

≤ 5.0 nmol/mol (Zero) -0.100 uint,pos

≤ 5.0 nmol/mol (Span) -1.660
≤ 5.0 nmol/mol (Zero) 0.070

≤ 5.0 nmol/mol (Span) -1.000 uint,neg

9 Averaging effect ≤ 7.0% of measured value -1.100 uav -0.66 0.4413

18 Difference sample/calibration port ≤ 1.0% 0.000 uDsc 0.00 0.0000

21 Converter efficiency ≥ 98 98.00 uEC 2.09 4.3765

23 Uncertainty of test gas ≤ 3.0% 2.000 ucg 1.05 1.0941

Combined standard uncertainty uc 4.6575 nmol/mol

Expanded uncertainty U 9.3151 nmol/mol
Relative expanded uncertainty W 8.91 %

Maximum allowed expanded uncertainty Wreq 15 %

0.27 0.0705or

8c Interferent NH3 mit 200 nmol/mol

Interferent H20 with 21 mmol/mol uH2O 0.42 0.1773

8b Interferent CO2 with 500 µmol/mol

Performance criterion Partial uncertainty

8a
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Measuring device: Thermo Fisher Scientific Serial-No.: Device 1

Measured component: Modell 42i 1h-limit value: 104.6 nmol/mol

No. Performance characteristic Result Square of partial uncertainty

1 Repeatability standard deviation at zero ≤ 1.0 nmol/mol 0.330 ur,z 0.10 0.0097

2 Repeatability standard deviation at 1h-limit value ≤ 3.0 nmol/mol 0.860 ur,lh
not considered, as 

√2*ur,lh = 0.07 < ur,f
-

3 "lack of fit" at 1h-limit value ≤ 4.0% of measured value -0.400 ul,lh -0.24 0.0584

4 Sensitivity coefficient of sample gas pressure at 1h-limit value ≤ 8.0 nmol/mol/kPa 1.580 ugp 3.98 15.8064

5 Sensitivity coefficient of sample gas temperature at 1h-limit value ≤ 3.0 nmol/mol/K -0.310 ugt -0.90 0.8075

6 Sensitivity coefficient of surrounding temperature at 1h-limit value ≤ 3.0 nmol/mol/K 0.390 ust 1.13 1.2781

7 Sensitivity coefficient of electrical voltage at 1h-limit value ≤ 0.30 nmol/mol/V 0.040 uV 0.16 0.0264

≤ 10 nmol/mol (Zero) 0.830

≤ 10 nmol/mol (Span) -1.340

≤ 5.0 nmol/mol (Zero) -0.100 uint,pos

≤ 5.0 nmol/mol (Span) -2.330
≤ 5.0 nmol/mol (Zero) -0.040

≤ 5.0 nmol/mol (Span) -1.000 uint,neg

9 Averaging effect ≤ 7.0% of measured value -2.680 uav -1.62 2.6195

10 Reproducibility standard deviation under field conditions ≤ 5.0% of average over 3 months 3.850 ur,f 4.03 16.2175

11 Long term drift at zero level ≤ 5.0 nmol/mol -0.640 ud,l,z -0.37 0.1365

12 Long term drift at span level ≤ 5.0% of max. of certification range 5.000 ud,l,lh 3.02 9.1176

18 Difference sample/calibration port ≤ 1.0% 0.000 uDsc 0.00 0.0000

21 Converter efficiency ≥ 98 98.000 uEC 2.09 4.3765

23 Uncertainty of test gas ≤ 3.0% 2.000 ucg 1.05 1.0941

Combined standard uncertainty uc 7.1993 nmol/mol

Expanded uncertainty U 14.3986 nmol/mol
Relative expanded uncertainty W 13.77 %

Maximum allowed expanded uncertainty Wreq 15 %

or

8c Interferent NH3 mit 200 nmol/mol

8b Interferent CO2 with 500 µmol/mol

0.38 0.1458

Performance criterion Partial uncertainty

8a Interferent H20 with 21 mmol/mol uH2O 0.35 0.1258
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Measuring device: Thermo Fisher Scientific Serial-No.: Device 2

Measured component: Modell 42i 1h-limit value: 104.6 nmol/mol

No. Performance characteristic Result Square of partial uncertainty

1 Repeatability standard deviation at zero ≤ 1.0 nmol/mol 0.250 ur,z 0.07 0.0056

2 Repeatability standard deviation at 1h-limit value ≤ 3.0 nmol/mol 0.360 ur,lh
not considered, as 

√2*ur,lh = 0.03 < ur,f
-

3 "lack of fit" at 1h-limit value ≤ 4.0% of measured value 0.500 ul,lh 0.30 0.0912

4 Sensitivity coefficient of sample gas pressure at 1h-limit value ≤ 8.0 nmol/mol/kPa 1.460 ugp 3.67 13.4966

5 Sensitivity coefficient of sample gas temperature at 1h-limit value ≤ 3.0 nmol/mol/K -0.300 ugt -0.87 0.7563

6 Sensitivity coefficient of surrounding temperature at 1h-limit value ≤ 3.0 nmol/mol/K 0.370 ust 1.07 1.1503

7 Sensitivity coefficient of electrical voltage at 1h-limit value ≤ 0.30 nmol/mol/V 0.040 uV 0.16 0.0264

≤ 10 nmol/mol (Zero) 0.870

≤ 10 nmol/mol (Span) -1.000

≤ 5.0 nmol/mol (Zero) -0.100 uint,pos

≤ 5.0 nmol/mol (Span) -1.660
≤ 5.0 nmol/mol (Zero) 0.070

≤ 5.0 nmol/mol (Span) -1.000 uint,neg

9 Averaging effect ≤ 7.0% of measured value -1.100 uav -0.66 0.4413

10 Reproducibility standard deviation under field conditions ≤ 5.0% of average over 3 months 3.850 ur,f 4.03 16.2175

11 Long term drift at zero level ≤ 5.0 nmol/mol 1.140 ud,l,z 0.66 0.4332

12 Long term drift at span level ≤ 5.0% of max. of certification range 5.000 ud,l,lh 3.02 9.1176

18 Difference sample/calibration port ≤ 1.0% 0.000 uDsc 0.00 0.0000

21 Converter efficiency ≥ 98 98.000 uEC 2.09 4.3765

23 Uncertainty of test gas ≤ 3.0% 2.000 ucg 1.05 1.0941

Combined standard uncertainty uc 6.8891 nmol/mol

Expanded uncertainty U 13.7782 nmol/mol
Relative expanded uncertainty W 13.17 %

Maximum allowed expanded uncertainty Wreq 15 %

0.27 0.0705or

8c Interferent NH3 mit 200 nmol/mol

Interferent H20 with 21 mmol/mol uH2O 0.42 0.1773

8b Interferent CO2 with 500 µmol/mol

Performance criterion Partial uncertainty

8a



The Thermo Scientific™ Model 

42i NO-NO
2
-NO

x
 Analyzer utilizes 

chemiluminescence technology to 

measure the amount of nitrogen oxides in 

the air from sub-ppb levels up to 100ppm.

• Ethernet connectivity for efficient 

remote access

• Enhanced user interface with one button 

programming and large display screen

• Flash memory for increased data 

storage and user downloadable software

• Enhanced electronics design optimizes 

product commonality

A M B I E N T  G A S  A N A L Y Z E R

Thermo Scientific Model 42i 

NO-NO
2
-NO

x
 Analyzer

 Chemiluminsescent gas analyzer

The Thermo Scientific Model 42i analyzer is 

a single chamber, single photomultiplier tube 

design that cycles between the NO and NO
x
 

modes.  

The 42i analyzer has independent outputs 

for NO, NO
2
, and NO

x
, and each can be 

calibrated separately. Dual range and auto 

range are standards features as well. If 

required, the instrument can be operated 

continuously in either the NO or NO
x
 modes 

allowing for response times of less than five 

seconds.

Temperature and pressure correction are 

standard features. User settable alarm levels 

for concentration and for a wide variety of 

internal diagnostics are available from an 

easy to follow menu structure.

This state-of-the-art gas analyzer offers 

features such as an Ethernet port as well as 

flash memory for increased data storage.

Ethernet connectivity provides efficient 

remote access, allowing the user to 

download measurement information directly 

from the instrument without having to be 

on-site.

Easily programmable short cut keys allow 

you to jump directly to frequently accessed 

functions, menus or screens. The larger 

interface screen can display up to five lines 

of measurement information while the 

primary screen remains visible.

Thermo Scientific Model 42i NO-NO
2
-NO

X
 Analyzer
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This product is manufactured in a plant whose quality management system is ISO 9001 certified.
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Tower West, Yonghe 

Beijing, China 100007 

+86 10 84193588 
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Takkebijsters 1 

Breda Netherlands 4801EB 

+31 765795641 

info.aq.breda@thermofisher.com
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Thermo Scientific Model 42i NO-NO
2
-NO

X
 Analyzer 

Preset Ranges   0-0.05, 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50 and 100 ppm;  

    0-0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50, 100 and 150 mg/m3

Custom Ranges   0-0.05 to 100 ppm; 0-0.1 to 150 mg/m3

Zero Noise    0.20 ppb RMS (60 second averaging time)

Lower Detectable Limit   0.40 ppb (60 second averaging time)

Zero Drift (24 hour)   < 0.40 ppb

Span Drift (24 hour)   +/- 0.5% full scale

Response Time   40 seconds (10 second average time) 

    80 seconds (60 second average time)  

    300 seconds (300 second average time)

Precision    +/-0.4 ppb (500 ppb range)

Linearity    +/-1% full scale

Sample Flow Rate   0.6 liters/min.

Operating Temperature  59°-95°F (15°- 35°C), safely operated 32°-113° F (0°-45° C)

Power Requirements   100 VAC, 115 VAC, 220-240 VAC +/-10% @ 300W

Size and Weight   16.75”(W) x 8.62”(H) x 23”(D), 55 lbs. (25 kg)

Outputs    Selectable voltage, RS232/RS485, TCP/IP, 10 status relays, and power fail indication (standard).   

    0-20 or 4-20 mA isolated current output (optional)

Inputs    16 Digital Inputs (standard), 8 0-10 Vdc Analog Inputs (optional)

Approvals and Certifications  U.S. EPA Reference Method: RFNA-1289-074; MCerts Certified: MC070093/00; 

    EN14211: 936/21203248/C Report; NF Certificate: 05/01

To maintain optimal product performance, you need immediate access to experts worldwide, as well as priority status when your air quality equipment needs 

repair or replacement. We offer comprehensive, flexible support solutions for all phases of the product life cycle. Through predictable, fixed-cost pricing, our 

services help protect the return on investment and total cost of ownership of your Thermo Scientific products.

Model 42i NO-NO
2
-NO

x
 Analyzer  

Choose from the following configurations/options 

to customize your own Model 42i analyzer

1. Voltage options: 

A = 120 VAC 50/60 Hz (standard) 

B = 220 VAC 50/60 Hz 

J = 100 VAC 50/60 Hz

2. Internal zero / span: 

N = No zero / span assembly (standard) 

Z = Internal zero span assembly 

P = Internal permeation span source with zero/

span assembly

3. Converter options: 

M = Molybdenum (standard) 

S = Stainless steel

4. Sample handling: 

S = Standard plumbing (standard) 

A = Ammonia scrubber 

L =  Lag Volume 

C = Lag Volume and Ammonia Scrubber 

T = Standard Plumbing with Sample Permeation 

Dryer 

V = Lag Volume with Sample Permeation Dryer

5. Ozone handling: 

D = Drierite scrubber (standard) 

P = Permeation dryer

6. Optional I/O: 

A = None (standard) 

C = I/O expansion board 

(4-20mA outputs - 6 channels, 

 0-10v inputs - 8 channels)

7. Mounting Hardware: 

A = Bench mounting and Ears/Handles, EIA

Your Order Code: 42i - _ _ _ _ _ _ _  

Ordering Information
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Test report: LUBW report 143-04R / 10 of 23 November 2010

Initial certification: 02 March 2012

Expiry date: 01 March 2022

Certificate
renewal (previous certificate 0000034863_01 dated from 
25 April 2016 with validity up to the 01 March 2017)

Publication: BAnz. 26 January 2011, No. 14, page 294, chapter III, No. 1.1

Approved application 
The tested AMS is suitable for continuous ambient air monitoring of Benzene (stationary op-
eration).

The suitability of the AMS for this application was assessed on the basis of a laboratory test 
and a more than three months field test at a traffic related location. 

The AMS is approved for an ambient temperature range of +5 °C to +35 °C. 

The notification of suitability of the AMS, performance testing, and the uncertainty calculation 
have been effected on the basis of the regulations valid at the time of performance testing. 
As changes in legal regulations are possible, any potential user should ensure in consultation 
with the manufacturer that this AMS is suitable for monitoring the limit value relevant to the 
application.

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 LUBW report 143-04R / 10 of 23 November 2010 of Landesanstalt für  
Umwelt, Messungen und Naturschutz Baden-Württemberg (LUBW), Karlsruhe 

· 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 26 January 2011, No. 14, page 294,  
chapter III number 1.1, Announcement by UBA from 10 January 2011: 
  

AMS designation:

Gaschromatograph GC 5000 BTX Ausführung PID for Benzene

Manufacturer:

AMA Instruments GmbH, Ulm

Approval:

For continuous ambient air monitoring of benzene concentration 
(stationary operation)

Measuring ranges during the suitability test:

Benzene 0 – 50 µg/m³

Software version:

GC 5000 BTX Version 1.1

Restrictions:

The AMS does not have a living zero.

Remarks:

None

Test report:

Landesanstalt für Umwelt, Messungen und Naturschutz Baden-Württemberg (LUBW), 
Karlsruhe, Report No.: LUBW report 143-04R / 10 of 23 November 2010

Publication in the German Federal Gazette: BAnz. 2 March 2012, No. 36, page 920,  
chapter V notification 14, Announcement by UBA from 23 February 2012: 

14 Notification as regards Federal Environment Agency (UBA) notices of
10 January 2011 (BAnz. p. 294, chapter III, number 1.1)

The current software version number of the GC 5000 BTX gas chromatograph in 
its PID version for  benzene manufactured by AMA Instruments GmbH is:
Version 2.1.

The measuring system can also operate with the Mean Well PS-35-24 24V/1.5A 
power supply instead of the Mean Well PS-25-24 24V/1.0A power supply.

Statement of TÜV Rheinland Energie und Umwelt GmbH of 29 September 2011
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Publication in the German Federal Gazette: BAnz. 2 March 2012, No. 36, page 920,  
chapter V notification 22, Announcement by UBA from 23 February 2012: 

22 Notification as regards Federal Environment Agency (UBA) notices of
10 January 2011 (BAnz. page 294, chapter III, number 1.1)

The GC 5000 BTX measuring system in its PID version for benzene manufac-
tured by AMA instrument's GmbH for determining the concentration of benzene in 
the ambient air meets the requirements of the EN 14662-3 (August 2005).

Moreover, the manufacturing process and the quality management system of the 
GC 5000 BTX measuring system in its PID version for benzene meet the re-
quirements of the EN 15267.

The test report on the suitability test is accessible on the Internet at www.qal1.de.

Statement of TÜV Rheinland Energie und Umwelt GmbH of 30 January 2012

Publication in the German Federal Gazette: BAnz AT 26.08.2015 B4, chapter V,  
notification 53, Announcement by UBA from 22 July 2015: 

53 Notification as regards Federal Environment Agency (UBA) notices of
10 January 2011 (BAnz. S. 294, chapter III number 1.1) and of 23 February 2012 
(BAnz. S. 920, chapter V, notification 14 and 22)

The GC 5000 BTX gas chromatograph for benzene, manufactured by AMA In-
struments GmbH, has new software for its PID version. The software modules 
relevant for the determination of measured values are:
SS.Control v.1.0 for operation of the GC and 
AMA_Peak.log v.1.0 for chromatographic evaluation.

With the launch of the new software, the following hardware changes took place:
• Replacement of the NOVA-945GSE industry PC motherboard with Perfectron 
INS8335A
• Integration of a touch screen panel instead of previously used display and moni-
tor
• Upgrade from Windows XP to Windows 7

Statement of TÜV Rheinland Energie und Umwelt GmbH of 23 March 2015
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Publication in the German Federal Gazette: BAnz AT 14.03.2016 B7, chapter V  
notification 3, Announcement by UBA from 18 February 2016: 

3 Notification as regards Federal Environment Agency (UBA) notices of
10 January 2011 (BAnz. page 294, chapter III number 1.1) and of 22 July 2015 
(BAnz AT 26.08.2015 B4, chapter V notification 53)

The measuring device GC 5000 BTX version PID for benzene of the company 
AMA instrument's GmbH can operate also with the new amplifier module AMA 
Instruments product code 2895 and the new temperature controller AMA Instru-
ments product code 2853.

Statement of TÜV Rheinland Energie und Umwelt GmbH of 21 October 2015
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Certified product 
This certificate applies to automated measurement systems conforming to the following de-
scription:

Online Gaschromatograph GC 5000 BTX is developed for continuous measurement of ben-
zene, toluene, m-/p-xylene, o-xylene, and Ozone precursors (C6 to C12) in ambient air. 

The tested AMS is assembled in 19 inch housing with the following technical data: 

Housing 19 inch

Height: 6 rack units (U)
Depth: 600 m
Weight: approximately 33 kg
Ambient temperature range: 0 to 40 °C
Voltage and gas supply

Voltage: 220 – 250 VAC, 50 Hz
Power: max. 800 W
Carrier gas: N2 5.0 (12 ml/min)
Gas connection: Swagelok, 1/8 inch
Detector: PID – Photo-Ionisations-Detector
Sampling system

Pump: Maintenance free diaphragm pump
Volume measurement: MFC – mass flow controller with thermal sensor

Sampling duration: 15 min
Sample flow rate: 20 ml/min (normal conditions, dry)
Sampling volume: 300 ml (normal conditions, dry)
Accumulation

Adsorber: Carbotrap
Accumulation temperature: 30 °C
Desorption temperature: 230 °C
Valve Oven

Temperature: 80 °C
Sample switch: 6-port-valve
Column Oven

Separating column: Quartz capillary column 
AMAsep 1 - 0.32 mm ID/ 30 m 1.5 µm film

Temperature program: 50 °C 3 min, 8 °C/min, 130 °C 5 min
Oven cooling: Forced cooling by opening the column oven 

and air recirculation
Communication interfaces

Interfaces: 2 Ethernet, RS 232, RS 485, 4 USB, PS2, VGA
max. 16 analogue outputs  (4 - 20 mA, 0 - 20 mA, 
0 - 5 V, 0 - 10 V),
digital inputs/outputs, field bus connection

Protocols: Gesytec-II, Modbus, Profibus, others on request
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General notes 
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 
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 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 can be applied to the product or used in publicity material for 
the certified product.  

This document as well as the certification mark remains property of TÜV Rheinland Energy 
GmbH. With revocation of the publication the certificate loses its validity. After the expiration 
of the certificate and on requests of the TÜV Rheinland Energy GmbH this document shall be 
returned and the certificate mark must not be employed anymore.

The relevant version of this certificate and its expiration is also accessible on the internet: 
qal1.de. 

Certification of Gaschromatograph GC 5000 BTX Version PID for Benzene is based on the 
documents listed below and the regular, continuous monitoring of the Quality Management 
System of the manufacturer:  

Basic approval  
Test report No.: 143-04R / 10 of 23 November 2010 
Landesanstalt für Umwelt, Messungen und Naturschutz Baden-Württemberg (LUBW), Karls-
ruhe  
Publication: BAnz. 26 January 2011, No. 14, page 294, chapter III, No. 1.1 
Announcement by UBA from 10 January 2011 

Notifications 
Statement of TÜV Rheinland Energie und Umwelt GmbH, Cologne of 29 September 2011 
Publication: BAnz. 2 March 2012, No. 36, page 920, chapter V notification 14 
Announcement by UBA from 23 February 2012 
(new software version, new power supply) 
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Initial certification according to EN 15267 

Certificate No. 0000034863: 16 March 2012
Expiry date of the certificate: 01 March 2017

Test report: 143-04R / 10 of 23 November 2010 
Landesanstalt für Umwelt, Messungen und Naturschutz Baden-Württemberg (LUBW), Karls-
ruhe 
Statement of TÜV Rheinland Energie und Umwelt GmbH of 30 January 2012 
Publication: BAnz. 02 March 2012, No. 36, page 920, chapter V notification 22 
Announcement by UBA from 23 February 2012

Notifications according to EN 15267

Statement of TÜV Rheinland Energie und Umwelt GmbH, Cologne of 23 March 2015 
Publication: BAnz AT 26.08.2015 B4, chapter V notification 53 
Announcement by UBA from 22 July 2015
(new software and hardware)

Certificate No. 0000034863_01: 25 April 2016 
Expiry date of the certificate: 01 March 2017 

Statement of TÜV Rheinland Energie und Umwelt GmbH of 21 October 2015 
Publication: BAnz AT 14.03.2016 B7, chapter V notification 3 
Announcement by UBA from 18 February 2016
(new hardware parts)

Renewal of the certificate  

Certificate No. 0000034863_02: 28 February 2017
Expiry date  of the certificate: 01 March 2022
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* The uncertainty of test gas generation is ± 2,5 % (in reference to 5 μg/m³). Standard version verified over years.

* The uncertainty of test gas generation is ± 2,5 % (in reference to 5 μg/m³). Standard version verified over years.

GC 5006 GC 5007 GC 5006 GC 5007

Uncertainty of test gas* uspan [µg/m³] 0,06 0,06 cBenz [µg/m³] 5,0 5,0

Adjustment of calibration line uf it [µg/m³] 0,08 0,11 cBenz [µg/m³] 5,0 5,0

Repeatability ur [µg/m³] 0,02 0,06 cBenz [µg/m³] 5,9 5,9

Interfering by Ozon uO3 [µg/m³] 0,01 0,06 cBenz [µg/m³] 39,1 39,1

Interfering by organic components uorg [µg/m³] 0,41 0,32 cBenz [µg/m³] 39,1 39,1

Interfering by relative humidity urh [µg/m³] 0,33 0,08 cBenz [µg/m³] 39,1 39,1

Dependency of air pressure up [µg/m³] 0,12 0,11 cBenz [µg/m³] 39,1 39,1

Dependency of ambient air temperature uTs [µg/m³] 0,22 0,37 cBenz [µg/m³] 40,5 40,5

Dependency of voltage uV [µg/m³] 0,12 0,06 cBenz [µg/m³] 39,1 39,1

2,6 3,0

5,2 6,0

Total uncertainty of measurement for the laboratory test

Total uncertainty of measurement uc / c [%]

Expanded uncertainty of measurement Uc,rel [%]

GC 5006 GC 5007 GC 5006 GC 5007

Uncertainty of test gas* uspan [µg/m³] 0,06 0,06 cBenz [µg/m³] 5,0 5,0

Adjustment of calibration line uf it [µg/m³] 0,08 0,11 cBenz [µg/m³] 5,0 5,0

Repeatability ur [µg/m³] 0,19 0,19 cBenz [µg/m³] 40,5 40,5

Interfering by Ozon uO3 [µg/m³] 0,01 0,06 cBenz [µg/m³] 39,1 39,1

Interfering by organic components uorg [µg/m³] 0,41 0,32 cBenz [µg/m³] 39,1 39,1

Interfering by relative humidity urh [µg/m³] 0,33 0,08 cBenz [µg/m³] 39,1 39,1

Dependency of air pressure up [µg/m³] 0,12 0,11 cBenz [µg/m³] 39,1 39,1

Dependency of ambient air temperature uTs [µg/m³] 0,22 0,37 cBenz [µg/m³] 40,5 40,5

Dependency of voltage uV [µg/m³] 0,12 0,06 cBenz [µg/m³] 39,1 39,1

Long term drift ud [µg/m³] 0,45 0,69 cBenz [µg/m³] 40,5 40,5

2,8 3,3

5,7 6,7

Total uncertainty of measurement for the field test

Total uncertainty of measurement uc / c [%]

Expanded uncertainty of measurement Uc,rel [%]
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Optimized for monitoring of organic pollutants in ambient air

The GC 5000 series of gas chromatographs have been developed for the continuous monitoring of 

organic compounds. The instruments are characterized by their rugged and compact design and their 

outstanding detection sensitivity in the low ppb to ppt range. The instruments allow for cabinet/rack 

mounting in AQMS, containers and mobile vans for monitoring of air pollutants in unattended opera-

tion mode.

 

Various con!gurations of the GC 5000 series are available to cover a wide range of applications, such 

as monitoring of BTEX acc. European Directive 2008/50/EC, monitoring of ozone precursors acc. to 

the PAMS target list of VOC’s published by the U.S. EPA, monitoring of sulfur organic compounds, 

solvents, chlorinated hydrocarbons and other organic pollutants and air toxics.

 

The GC 5000 series of analyzers is type approved and QAL1 certi!ed by German TÜV acc. EN 14662-

3 and EN 15267 for monitoring of benzene in ambient air. This proofs the high quality standard of the 

instruments and its suitability for air quality and industrial site monitoring applications.

Air quality and industrial site monitoring
Online gas chromatograph – GC 5000 series
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Advanced sample enrichment technology

The GC 5000 series features either single stage or dual-stage sample pre-concentration of 

organic compounds. Fully automated air sampling is performed using an integrated, low-main-

tenance membrane pump. Both – sampling $ow rate and sampling volume – will be measured 

and controlled precisely using a digital mass $ow controller and is not affected by any $uctua-

tions in ambient pressure and temperature. 

The single-stage sample enrichment module allows for quantitative pre-concentration of vo-

latile organic compounds in the range from C4 to C12. Subsequent sample introduction is 

performed by means of thermal desorption technique. Digital PID temperature control, active 

peltier-cooling and heating of the adsorbent tube using high, but precisely controlled short cir-

cuit currents, allow for well controlled temperatures during sampling and sample introduction. 

Optionally the GC 5000 series features unique dual-stage sample enrichment technology for 

pre-concentration of very low boiling organic compounds, such as ethane, ethylene and ace-

tylene. Breakthrough of these extremely volatile compounds will be avoided even at sampling 

temperatures well above 0°C due to a high capacity pre-concentration tube. This allows to 

retaining low boiling organic compounds quantitatively and avoids freezing of the $ow path 

while atmospheric humidity will be high. Prior to sample introduction, the organic compounds 

will be focused on a second stage providing for distinct and well separated peaks in the chro-

matogram. 

 

Field proven detector technology

AMA Instruments GmbH has more than 20 years of experience in developing and manufactu-

ring of GC detectors. Two types of detectors are available for the GC 5000 series, a Flame 

Ionization Detector (FID) and a Photo Ionization Detector (PID). Both detectors have especially 

been designed for air quality monitoring applications in the !eld and are characterized by their 

ruggedness, superior long-term stability, excellent reproducibility and unmatched detection 

sensitivity. 

Many PID’s having mainly been developed for laboratory type of gas chromatographs and using 

DC operated high voltage UV lamps are known for their signi!cant drift over longer periods of 

time. Therefore these common PID’s are not ideally suited for !eld operation. In contrast to 

this, the PID available for the GC 5000 series is using a RF excited UV lamp providing excellent 

long-term stability. Also detection sensitivity of this type of detector is superior and allows for 

monitoring of benzene at concentration levels of 10 ppt (MDL) or even lower.

System control software with powerful PEAK.log™ Chromatography Data System

The system control software for the GC 5000 series allows to controlling complete monitoring 

systems combining just one or even more GC systems with a dilution calibrator and additional 

gas generators. All data, settings, chromatograms and results will be stored in a SQL database 

and can easily be retrieved. The powerful PEAK.log™ Chromatography Data System is fully 

integrated into the system control software and offers unique features, such as peak shift 

compensation. 
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TECHNICAL DATA

General

Dimensions, weight 19“ x 6 HU x 600 mm, appr. 35 kg – depending on instrument con!guration 

Mounting designed for cabinet/rack mounting, telescopic slide mounting recommended

Ambient conditions 0°C to 40°C, 5% to 95% relative humidity, non-condensing

EMC CE-marking, conformity with EMC-guideline 2004/108/EG

Display Glass front panel with integrated 12,1” TFT display, resolution 1280 x 800 pixel

Instrument control integrated industrial PC board, MS Windows based system control software

Data storage integrated  solid state disk (SSD), SQL database

EMC CE-marking, conformity with EMC-guidelines 2004/108/EG

Instrument supply

Power supply 220 - 250 VAC, 100-120 VAC (optional)

Line frequency 50 - 60 Hz

Power consumption max. 800 W

Carrier gas N
2
 (GC grade, min. 5.0) or H

2
 (for FID only, GC grade, min 6.0), 3 bar

Supply gases Combustion air, GC Grade, min. 3 bar (for FID only)

H
2
, GC Grade, min. 3 bar (for FID only)

Supply connections 1/8“ bulkhead union

Pressure control Integrated pressure regulators, electronic readout of carrier gas pressure, manometer 

for indication of combustion air pressure (for FID only)

Flow control MFC for precise $ow control of hydrogen supply (for FID only)

Sampling

Sampling Integrated, low-maintenance membrane pump for automated air sampling

Flow rate control MFC for precise measurement and control of sampling $ow rate and sampling 

volume

irrespective of $uctuations in atmospheric pressure and temperature  

Sampling time 0-99 min (adjustable)

Flow rate 10-50 sccm/min (adjustable)

Sample volume Typical 200-800 sccm (adjustable)

Sample pre-concentration  

Single-stage Single-stage sample enrichment module

  suitable for organic components ≥ C
4

 allows for sample pre-concentration and subsequent sample introduction  

by means of thermal desorption technique

Dual-stage Dual-stage sample enrichment module 

  suitable for organic components from C
1
 to C

6

  allows for sample pre-concentration, sample focusing and sample introduction  

by means of thermal desorption technique

Typical parameters  active peltier cooling and heating for precise temperature control of  

enrichment & focusing tubes

  typical enrichment/focusing temperature 10°C … 30°C (adjustable)

  max. desorption/injection temperature 350°C (adjustable)

  typical heating-up rate 40°C/s 

Valve oven

Oven liner Stainless steel

Internal dimensions H 210 mm x W 80 mm x D 55 mm

Heated valve block Closed loop PID temperature control, adjustable from 30-150°C

Sample valve up to three 6-Port or 10-Port rotary type VALCO valves, electrically actuated
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Column oven

Oven liner Stainless steel

Internal dimensions H 210 mm x W 210 mm x D 55 mm

Columns  analytical column, fused silica capillary, max. length 60 m

  stripping column (optional), fused silica capillary

Heating Forced air

Temperature range 40°C to 210°C

Temperature control Closed loop PID temperature control, setpoint resolution 1°C

Temperature program 3 linear heating ramps, 4 isothermal holds

Heating rate 1°C / min to 25°C / min, setpoint resolution 1°C / min

Oven cooling Fast cooling down time due to forced air cooling

Type of detectors

FID FID – Flame Ionization Detector

 temperature controlled detector body

 linear detector response & superior long-term stability

 requires H
2
 and combustion air supply

PID PID – Photo Ionization Detector

 temperature controlled detector body 

 electrodeless, RF excited UV lamp for excellent long-term stability  

and extended lifetime

Communication

Communication ports 2 x Ethernet, RS-232 / RS-485, 4 x USB, VGA

Protocols GESYTEC I (Bayern-Hessen), GESYTEC II, Modbus RTU

Standard Con#gurations

GC 5000 BTX Single-stage sample enrichment, FID or PID, analytical column AMAsep 1,  

monitoring of BTEX, styrene and ozone precursors (C
6
-C

12
)

GC 5000 B-BTX Single-stage sample enrichment, FID or PID, analytical column AMAsep SilicaPLOT, 

monitoring of 1,3-butadiene & BTEX

GC 5000 VOC Dual-stage sample enrichment, FID, analytical column AMAsep AluminaPLOT,  

stripping column AMAsep WAX, monitoring of ozone precursors (C
2
-C

5
)

GC 5000 Organic Sulfur High-capacity single-stage sample enrichment, Sul!nert® coating of tubing, !ttings  

and valves, PID, analytical column AMAsep SilicaPLOT, monitoring of sulfur organic  

compounds, such as methyl sul!de, dimethyldisu!de, mercaptanes, … & benzene  

and toluene

Note: Other con#gurations of the GC 5000 series for speci#c applications on request.

Options and accessories

 Glass front panel with 12,1” capacitive TFT touch screen, resolution 1280 x 800 pixel

 Calibration gas selector (Sample, Cal1, Cal2)

 DIM 200 – Dilution Calibrator for fully automated multi-level calibrations and/or fully 

automated instrument validation (zero/span check)

 HG 300 – HP Hydrogen Generator for supply of combustion gas

 HG 500 – UHP Hydrogen Generator for supply of combustion gas and carrier gas

 ZAG 300 – HP Zero Air Generator for supply of hydrocarbon free zero air
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Test report:
936/21203248/A1 of 05 January 2006,
Addendum 936/21221382/D of 04 October 2013

Initial certification: 01 April 2014

Date of expiry: 31 March 2019

Publication: BAnz AT 01 April 2014 B12, chapter VI, notification 24

Approved application 
The certified AMS is suitable for continuous monitoring of CO in ambient air.

The suitability of the AMS for this application was assessed on the basis of a laboratory test and a 
three-month field test. 

The AMS is approved for a 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 936/21203248/A1 of 05 January 2006 of TÜV Rheinland Immissionsschutz und Ener-
giesysteme GmbH and Addendum 936/21221382/D of 04 October 2013 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. 08 April 2006, No. 70, p. 2653, chapter IV,  

No. 2.2, UBA publication from 21 February 2006) 
· publication in the German Federal Gazette (BAnz. 20 April 2007, No. 75, p. 4139, chapter IV,  

notification 1 and 6, UBA publication from 12 April 2007) 
· publication in the German Federal Gazette (BAnz. 03 September 2008, No. 133, p. 3243, chapter IV,  

notification 14, UBA publication from 12 August 2008) 
· publication in the German Federal Gazette (BAnz. 25 August 2009, No. 125, p. 2929, chapter III,

notification 18, UBA publication from 03 August 2009) 
· publication in the German Federal Gazette (BAnz. 28 July 2010, No. 111, p. 2597, chapter III,

notification 6, UBA publication from 12 July 2010) 
· publication in the German Federal Gazette (BAnz. 29 July 2011, No. 113, p. 2725, chapter III,  

notification 20, UBA publication from 15 July 2011) 
· publication in the German Federal Gazette (BAnz AT 20 July 2012 B11, chapter IV, notification 25,

UBA publication from 06 July 2012) 
· publication in the German Federal Gazette (BAnz AT 05 March 2013 B10, chapter V, notification 14, 

UBA publication from 12 February 2013) 
· publication in the German Federal Gazette (BAnz AT 01 April 2014 B12, chapter VI, notification 24,

UBA publication from 27 February 2014)
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AMS designation:

CO-analyzer Model 48i

Manufacturer:

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

Field of application:

For continuous monitoring of CO in ambient air.

Measuring ranges during the performance test:

CO 0 - 60 mg/m³

0 - 100 mg/m³

Software:

Version: V 01.02.14.097

Testing institute:

TÜV Immissionsschutz und Energiesysteme GmbH, Cologne 
TÜV Rheinland Group

Test report:

Report No.: 936/21203248/A of 5 January 2006

1    Notification of German Federal Environment Agency

The new name of Thermo Electron Corp., Franklin, USA is Thermo Fisher Scientific, Franklin, 
USA.

Statement by TÜV Rheinland Immissionsschutz und Energiesysteme, 51101 Cologne, Ger-
many, Dr. Peter Wilbring, dated 20th December 2006

6   Notification of announcements by the German Federal Environment Agency dated 21st 
February 2006 (BAnz. p. 2653) and 12th September 2006 (BAnz. p. 6715)

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

Statement by TÜV Rheinland Immissionsschutz und Energiesysteme, 51101 Cologne, Ger-
many, Dr. Peter Wilbring, dated 14th December 2006
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14   Notification of announcement by the German Federal Environment Agency dated 21st February 
2006 (BAnz. p. 2655)

The current software version of the ambient air measuring system 48i by Thermo Fisher Scientific is:

V 01.05.03 (106423-00)

Statement by TÜV Rheinland Immissionsschutz und Energiesysteme GmbH dated 10th March 2008

18  Notification of announcement of the German Federal Environment Agency dated 21st February 
2006 (BAnz. p. 2655)

The current software version of the ambient air measuring system 48i by 
Thermo Fisher Scientific is:

V 01.06.01 (108458-00)

Statement by TÜV Rheinland Immissionsschutz und Energiesysteme GmbH dated 1st April 2009

6    Notification of announcements by the German Federal Environment Agency dated 21st February 
2006 (BAnz. p. 2655) and 3rd August 2009 (BAnz. p. 2936)

The ambient air measuring system 48i by Thermo Fisher Scientific can now also be operated with a 
sample gas pump of type PU1959-N86-3.07 manufactured by KNF.

Statement by TÜV Rheinland Immissionsschutz und Energiesysteme GmbH dated 23rd March 2010

20  Notification of announcements by the German Federal Environment Agency dated 21st February
2006 (BAnz. p. 2653, Chapter IV Number 2.2) and 12th July 2010 (BAnz. p. 2597, Chapter III 6

th
no-

tification)

The current software version of the ambient air measuring system 48i for CO by Thermo Fisher Scien-
tific is: 

V 01.06.09 (110018-00)

Statement of TÜV Rheinland Energie und Umwelt GmbH dated 30th March 2011

25 Notification of announcements by the German Federal Environment Agency dated 21st February 
2006 (BAnz. p. 2653, Chapter IV Number 2.2) and 15th July 2011 (BAnz. p. 2725, Chapter III 20

th

notification)

The ambient air measuring system model 48i for CO by Thermo Fisher Scientific will be equipped with 
the PU2737-N86 vacuum pump manufactured by KNF. 

Statement by TÜV Rheinland Energie und Umwelt GmbH dated 20th March 2012
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14 Notification of announcements by the German Federal Environment Agency dated 21st 
February 2006 (BAnz. p. 2653, Chapter IV Number 2.2) and 6th July 2012 
(BAnz AT 20.07.2012, Chapter IV 25th notification)

The current software version for the ambient air measuring system 48i for CO by Thermo Fisher 
Scientific is:

V 01.06.10 (112308-00)

Statement by TÜV Rheinland Energie und Umwelt GmbH dated 6th October 2012

24 Notification of announcements by the German Federal Environment Agency dated 
21st February 2006 (BAnz. p. 2653, Chapter IV Number 2.2) and 12th February 2013 
(BAnz AT 05.03.2013 B10, Chapter V, 14th notification).

The measuring system model 48i for CO by Thermo Fisher Scientific fulfils the requirements of 
Standard EN 14626 (December 2012). Furthermore, the manufacturing process and quality man-
agement system of the measuring system model 48i for CO fulfil the requirements of EN 15267.

The test report of the performance test with report number 936/21203248/A1 as well as an adden-
dum as an integral part of the test report with report number 936/21221382/D can be viewed on 
the internet at www.qal1.de.

The Arcturus Bd. 101491-xx processor board was withdrawn and replaced by the new Arcturus 
Bd. 110570-xx processor board.

The current software version of the measuring system is:

V 02.00.01 (113420-00)

Statement by TÜV Rheinland Energie und Umwelt GmbH dated 1st October 2013
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Certified product 
This certificate applies to automated measurement systems conforming to the following description: 

The model 48i CO analyser measures CO concentration based on the gas filter correlation method. The 
model 48i analyser functions according to the principle that carbon monoxide (CO) absorbs infra-red ra-
diation on a wavelength of 4.6 micrometres. The measuring system belongs to the photometric measur-
ing system group. The measuring principle is based on the determination of light absorption by the gas 
to be measured in the gas’s characteristic wavelength ranges. Analysis is performed by measuring ab-
sorption on the basis of the dependence between the gas concentration and the amount of absorbed 
light according to the Beer-Lambert law: 

LceII a-
= *0

Io as light intensity without absorption 

I as intensity with absorption 

L as absorption path or distance that the light travels during absorption 

c as concentration of the absorbing gas, in this case CO 

 as absoprtion coefficient (provides information about degree of absorption) 

The measuring principle complies with the standard reference method as stipulated in EN 14626.
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The sample is drawn into the model 48i through the sample bulkhead. The sample flows through the op-
tical bench. Radiation from an infrared source is chopped and then passed through a gas filter alternat-
ing between CO and N2. The radiation then passes through a narrow band pass interference filter and 
enters the optical bench where absorption by the sample gas occurs. The infrared radiation then exits 
the optical bench and falls on an infrared detector. 

The CO gas filter acts to produce a reference beam which cannot be further attenuated by CO in the 
sample cell. The N2 side of the filter wheel is transparent to the infrared radiation and therefore produc-
es 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 related to the concentration of CO in the sample 
cell. Other gases do not cause modulation of the detector signal since they absorb the reference and 
measure beams equally. Thus, the GFC system responds specially 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 connections. 

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 Energie 
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 product is 
presented on page 1 of this certificate. 

This document as well as the certification mark remains property of TÜV Rheinland Energie und Umwelt 
GmbH. With revocation of the publication the certificate loses its validity. After the expiration of the cer-
tificate and on requests of the TÜV Rheinland Energie und Umwelt GmbH this document shall be re-
turned 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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Certification of Model 48i for CO is based on the documents listed below and the regular, continuous 
monitoring of the Quality Management System of the manufacturer:

Initial test: 

Test report: 936/21203248/A1 of 05 January 2006 
TÜV Immissionsschutz und Energiesysteme GmbH, Cologne 

Publication: BAnz. 08 April 2006, No. 70, p. 2653, chapter IV, No. 2.2
Announcement by UBA from 21 February 2006 

Initial certification according to EN 15267: 

Certificate No. 0000040219: 29 April 2014 

Expiration date of the certificate: 31 March 2019 

Test report: 936/21203248/A1 of 05 January 2006 
TÜV Rheinland Immissionsschutz und Energiesysteme GmbH, Cologne 

Addendum 936/21221382/D of 04 October 2013   
TÜV Rheinland Energie und Umwelt GmbH, Cologne 

Publication: BAnz AT 01 April 2014 B12, chapter VI, notification 24 
Announcement by UBA from 27 February 2014 

Notification: 

Publication: BAnz. 20 April 2007, No. 75, p. 4139, chapter IV, notification 1 and 6 
Announcement by UBA from 12 April 2007 

Publication: BAnz. 03 September 2008, No. 133, p. 3243, chapter IV, notification 14
Announcement by UBA from 12 August 2008 

Publication: BAnz. 25 August 2009, No. 125, p. 2929, chapter III, notification 18 
Announcement by UBA from 03 August 2009 

Publication: BAnz. 28 July 2010, No. 111, p. 2597, chapter III, notification 6 
Announcement by UBA from 12 July 2010  

Publication: BAnz. 29 July 2011, No. 113, p. 2725, chapter III, notification 20
Announcement by UBA from 15 July 2011  

Publication: BAnz AT 20 July 2012 B11, chapter IV, notification 25
Announcement by UBA from 06 July 2012 

Publication: BAnz AT 05 March 2013 B10, chapter V, notification 14
Announcement by UBA from 12 February 2013  

Publication: BAnz AT 01 April 2014 B12, chapter VI, notification 24 
Announcement by UBA from 27 February 2014 
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Measuring device: Thermo Fisher Scientific Modell 48i Serial-No.: Device 1

Measured component: CO 8h-limit value: 8.62 µmol/mol

No. Performance characteristic Result Square of partial uncertainty

1 Repeatability standard deviation at zero ≤ 0.3 µmol/mol 0.000 ur,z 0.00 0.0000

2 Repeatability standard deviation at 8h-limit value ≤ 0.4 µmol/mol 0.020 ur 0.00 0.0000

3 "lack of fit" at 8h-limit value ≤ 4.0% of measured value 0.800 ul 0.04 0.0016

4 Sensitivity coefficient of sample gas pressure at 8h-limit value ≤ 0.7 µmol/mol/kPa 0.090 ugp 0.22 0.0502

5 Sensitivity coefficient of sample gas temperature at 8h-limit value ≤ 0.3 µmol/mol/K 0.010 ugt 0.02 0.0005

6 Sensitivity coefficient of surrounding temperature at 8h-limit value ≤ 0.3 µmol/mol/K 0.030 ust 0.07 0.0047

7 Sensitivity coefficient of electrical voltage at 8h-limit value ≤ 0.3 µmol/mol/V 0.000 uV 0.00 0.0000

≤ 1.0 µmol/mol (Zero) 0.040

≤ 1.0 µmol/mol (Span) 0.000

≤ 0.5 µmol/mol (Zero) -0.060 uint,pos

≤ 0.5 µmol/mol (Span) -0.010
≤ 0.5 µmol/mol (Zero) 0.000
≤ 0.5 µmol/mol (Span) -0.010 or
≤ 0.5 µmol/mol (Zero) 0.170

≤ 0.5 µmol/mol (Span) 0.060 uint,neg

9 Averaging effect ≤ 7.0% of measured value -5.970 uav -0.30 0.0883

18 Difference sample/calibration port ≤ 1.0% 0.000 uDsc 0.00 0.0000

21 Uncertainty of test gas ≤ 3.0% 2.000 ucg 0.09 0.0074

Combined standard uncertainty uc 0.3937 µmol/mol

Expanded uncertainty U 0.7875 µmol/mol
Relative expanded uncertainty W 9.14 %

Maximum allowed expanded uncertainty Wreq 15 %

8c Interferent NO with 1 µmol/mol

8d Interferent N2O with 50 nmol/mol

8b Interferent CO2 with 500 µmol/mol

0.04 0.0014

Performance criterion Partial uncertainty

8a Interferent H20 with 21 mmol/mol uH2O 0.03 0.0009
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Measuring device: Thermo Fisher Scientific Modell 48i Serial-No.: Device 2

Measured component: CO 8h-limit value: 8.62 µmol/mol

No. Performance characteristic Result Square of partial uncertainty

1 Repeatability standard deviation at zero ≤ 0.3 µmol/mol 0.000 ur,z 0.00 0.0000

2 Repeatability standard deviation at 8h-limit value ≤ 0.4 µmol/mol 0.020 ur 0.00 0.0000

3 "lack of fit" at 8h-limit value ≤ 4.0% of measured value -0.300 ul -0.01 0.0002

4 Sensitivity coefficient of sample gas pressure at 8h-limit value ≤ 0.7 µmol/mol/kPa 0.090 ugp 0.22 0.0502

5 Sensitivity coefficient of sample gas temperature at 8h-limit value ≤ 0.3 µmol/mol/K 0.040 ugt 0.09 0.0084

6 Sensitivity coefficient of surrounding temperature at 8h-limit value ≤ 0.3 µmol/mol/K 0.030 ust 0.07 0.0047

7 Sensitivity coefficient of electrical voltage at 8h-limit value ≤ 0.3 µmol/mol/V 0.000 uV 0.00 0.0000

≤ 1.0 µmol/mol (Zero) -0.020

≤ 1.0 µmol/mol (Span) 0.000

≤ 0.5 µmol/mol (Zero) 0.000 uint,pos

≤ 0.5 µmol/mol (Span) -0.020
≤ 0.5 µmol/mol (Zero) 0.000
≤ 0.5 µmol/mol (Span) -0.030 or
≤ 0.5 µmol/mol (Zero) 0.000

≤ 0.5 µmol/mol (Span) 0.130 uint,neg

9 Averaging effect ≤ 7.0% of measured value -4.560 uav -0.23 0.0515

18 Difference sample/calibration port ≤ 1.0% 0.000 uDsc 0.00 0.0000

21 Uncertainty of test gas ≤ 3.0% 2.000 ucg 0.09 0.0074

Combined standard uncertainty uc 0.3577 µmol/mol

Expanded uncertainty U 0.7153 µmol/mol
Relative expanded uncertainty W 8.30 %

Maximum allowed expanded uncertainty Wreq 15 %

0.07 0.00528c Interferent NO with 1 µmol/mol

8d Interferent N2O with 50 nmol/mol

Interferent H20 with 21 mmol/mol uH2O -0.01 0.0002

8b Interferent CO2 with 500 µmol/mol

Performance criterion Partial uncertainty

8a
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Measuring device: Thermo Fisher Scientific Modell 48i Serial-No.: Device 1

Measured component: CO 8h-limit value: 8.62 µmol/mol

No. Performance characteristic Result Square of partial uncertainty

1 Repeatability standard deviation at zero ≤ 0.3 µmol/mol 0.000 ur,z 0.00 0.0000

2 Repeatability standard deviation at 8h-limit value ≤ 0.4 µmol/mol 0.020 ur
not considered, as 

ur = 0 < ur,f
-

3 "lack of fit" at 8h-limit value ≤ 4.0% of measured value 0.800 ul 0.04 0.0016

4 Sensitivity coefficient of sample gas pressure at 8h-limit value ≤ 0.7 µmol/mol/kPa 0.090 ugp 0.22 0.0502

5 Sensitivity coefficient of sample gas temperature at 8h-limit value ≤ 0.3 µmol/mol/K 0.010 ugt 0.02 0.0005

6 Sensitivity coefficient of surrounding temperature at 8h-limit value ≤ 0.3 µmol/mol/K 0.030 ust 0.07 0.0047

7 Sensitivity coefficient of electrical voltage at 8h-limit value ≤ 0.3 µmol/mol/V 0.000 uV 0.00 0.0000

≤ 1.0 µmol/mol (Zero) 0.000

≤ 1.0 µmol/mol (Span) 0.040

≤ 0.5 µmol/mol (Zero) -0.060 uint,pos

≤ 0.5 µmol/mol (Span) -0.010
≤ 0.5 µmol/mol (Zero) 0.000
≤ 0.5 µmol/mol (Span) -0.010 or
≤ 0.5 µmol/mol (Zero) 0.170

≤ 0.5 µmol/mol (Span) 0.060 uint,neg

9 Averaging effect ≤ 7.0% of measured value -5.970 uav -0.30 0.0883

10 Reproducibility standard deviation under field conditions ≤ 5.0% of average over 3 months 3.530 ur,f 0.30 0.0926

11 Long term drift at zero level ≤ 0.5 µmol/mol 0.500 ud,l,z 0.29 0.0833

12 Long term drift at span level ≤ 5.0% of max. of certification range -2.590 ud,l,8h -0.13 0.0166

18 Difference sample/calibration port ≤ 1.0% 0.000 uDsc 0.00 0.0000

21 Uncertainty of test gas ≤ 3.0% 2.000 ucg 0.09 0.0074

Combined standard uncertainty uc 0.5895 µmol/mol

Expanded uncertainty U 1.1791 µmol/mol
Relative expanded uncertainty W 13.68 %

Maximum allowed expanded uncertainty Wreq 15 %

8c Interferent NO with 1 µmol/mol

8d Interferent N2O with 50 nmol/mol

8b Interferent CO2 with 500 µmol/mol

0.04 0.0014

Performance criterion Partial uncertainty

8a Interferent H20 with 21 mmol/mol uH2O 0.03 0.0009
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Measuring device: Thermo Fisher Scientific Modell 48i Serial-No.: Device 2

Measured component: CO 8h-limit value: 8.62 µmol/mol

No. Performance characteristic Result Square of partial uncertainty

1 Repeatability standard deviation at zero ≤ 0.3 µmol/mol 0.000 ur,z 0.00 0.0000

2 Repeatability standard deviation at 8h-limit value ≤ 0.4 µmol/mol 0.020 ur
not considered, 
as ur = 0 < ur,f

-

3 "lack of fit" at 8h-limit value ≤ 4.0% of measured value -0.300 ul -0.01 0.0002

4 Sensitivity coefficient of sample gas pressure at 8h-limit value ≤ 0.7 µmol/mol/kPa 0.090 ugp 0.22 0.0502

5 Sensitivity coefficient of sample gas temperature at 8h-limit value ≤ 0.3 µmol/mol/K 0.040 ugt 0.09 0.0084

6 Sensitivity coefficient of surrounding temperature at 8h-limit value ≤ 0.3 µmol/mol/K 0.030 ust 0.07 0.0047

7 Sensitivity coefficient of electrical voltage at 8h-limit value ≤ 0.3 µmol/mol/V 0.000 uV 0.00 0.0000

≤ 1.0 µmol/mol (Zero) 0.000

≤ 1.0 µmol/mol (Span) -0.020

≤ 0.5 µmol/mol (Zero) 0.000 uint,pos

≤ 0.5 µmol/mol (Span) -0.020
≤ 0.5 µmol/mol (Zero) 0.000
≤ 0.5 µmol/mol (Span) -0.030 or
≤ 0.5 µmol/mol (Zero) 0.000

≤ 0.5 µmol/mol (Span) 0.130 uint,neg

9 Averaging effect ≤ 7.0% of measured value -4.560 uav -0.23 0.0515

10 Reproducibility standard deviation under field conditions ≤ 5.0% of average over 3 months 3.530 ur,f 0.30 0.0926

11 Long term drift at zero level ≤ 0.5 µmol/mol 0.500 ud,l,z 0.29 0.0833

12 Long term drift at span level ≤ 5.0% of max. of certification range 1.840 ud,l,8h 0.09 0.0084

18 Difference sample/calibration port ≤ 1.0% 0.000 uDsc 0.00 0.0000

21 Uncertainty of test gas ≤ 3.0% 2.000 ucg 0.09 0.0074

Combined standard uncertainty uc 0.5587 µmol/mol

Expanded uncertainty U 1.1175 µmol/mol
Relative expanded uncertainty W 12.96 %

Maximum allowed expanded uncertainty Wreq 15 %

0.07 0.00528c Interferent NO with 1 µmol/mol

8d Interferent N2O with 50 nmol/mol

Interferent H20 with 21 mmol/mol uH2O -0.01 0.0002

8b Interferent CO2 with 500 µmol/mol

Performance criterion Partial uncertainty

8a



The Thermo Scientifi c™ Model 48i 

Carbon Monoxide (CO) Analyzer utilizes 

gas fi lter correlation technology to 

measures the amount of carbon monoxide 

in the air.

• Approved to meet the following

standards: U.S. EPA , UK

Environmental Agency and the

European Union

• Ethernet connectivity for effi cient

remote access

• Enhanced user interface with one

button programming and large

display screen

• Flash memory for increased data

storage and user downloadable

software

S O U R C E  G A S  A N A L Y Z E R

Thermo Scientifi c Model 48i

Carbon Monoxide Analyzer
 Gas fi lter correlation analyzer

The Model 48i analyzer is based on the

principle that carbon monoxide (CO)

absorbs infrared radiation at a

wavelength of 4.6 microns. Because

infrared absorption is a nonlinear

measurement technique, it is necessary

for the instrument electronics to

transform the basic analyzer signal into a

linear output.

The Model 48i analyzer uses an exact

calibration curve to accurately linearize

the instrument output over any range up

to a concentration of 10,000ppm.

This state-of-the-art gas analyzer offers

features such as an Ethernet port as well

as fl ash memory for increased data

storage.

Ethernet connectivity provides effi cient

remote access, allowing the user to

download measurement information

directly from the instrument without

having to be on-site.

Easily programmable short cut keys

allow you to jump directly to frequently

accessed functions, menus or screens.

The larger interface screen can display

up to fi ve lines of measurement

information while primary screen

remains visible.

A M B I E N T  G A S  A N A L Y Z E R

Thermo Scientifi c Model 48i Carbon Monoxide Analyzer



USA
 27 Forge Parkway
Franklin, MA 02038
Ph: (866) 282-0430
Fax: (508) 520-1460
customerservice.aqi@thermofisher.com

India
C/327, TTC Industrial Area
MIDC Pawane
New Mumbai 400 705, India
Ph: +91 22 4157 8800
india@thermofisher.com

China 
+Units 702-715, 7th Floor
Tower West, Yonghe
Beijing, China 100007
+86 10 84193588
info.eid.china@thermofisher.com

Europe
Takkebijsters 1
Breda Netherlands 4801EB
+31 765795641
info.aq.breda@thermofisher.com
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Thermo Scientifi c Model 48i Carbon Monoxide Analyzer

Preset Ranges    0-1, 2, 5, 10, 20, 50, 100, 200, 500, 1000, 2000, 5000 and 10000 ppm
    0-1, 2, 5, 10, 20, 50, 100, 200, 500, 1000, 2000, 5000 and 10000 mg/m3

Custom Ranges   0-1 to 10000 ppm
    0-1 to 10000 mg/m3

Zero Noise     0.02 ppm RMS (30 second averaging time)

Lower Detectable Limit   0.04 ppm

Zero Drift (24 hour)    < 0.1 ppm

Span Drift (24 hour)    +/-1% full scale

Response Time    60 seconds (30 second average time)

Precision     +/-0.1 ppm

Linearity     +/-1% full scale < 1000 ppm
    +/-2.5% full scale > 1000 ppm

Sample Flow Rate   0.5-2 liters/min.

Operating Temperature   Performance specifi cations based on operation within 20°-30° C range (per U.S. EPA Guidelines).
    Instrument may be safely operated over the range of 0°-45° C.

Power Requirements    100 VAC, 115 VAC, 220-240 VAC +/-10% @ 275W

Size and Weight    16.75”(W) x 8.62”(H) x 23”(D), 49 lbs. (22.2 kg)

Outputs     Selectable voltage, RS232/RS485, TCP/IP, 10 status relays and power fail indication (standard)  
    0-20 or 4-20 mA isolated current output (optional)

Inputs     16 digital inputs (standard), 8 0-10 Vdc analog inputs (optional)

Approvals and Certifi cations   U.S. EPA Reference Method:  RFCA-0981-054
    MCERTS Certifi ed:   Sira MC070095/00
    EN14626:    TÜV 936/21203248/A Report

To maintain optimal product performance, you need immediate access to experts worldwide, as well as priority status when your air quality equipment needs 

repair or replacement. We offer comprehensive, fl exible support solutions for all phases of the product life cycle. Through predictable, fi xed-cost pricing, our 

services help protect the return on investment and total cost of ownership of your Thermo Scientifi c products.

Model 48i Carbon Monoxide Analyzer 

Choose from the following configurations/options to 
customize your own Model 48i analyzer

1. Voltage options:

A = 120 VAC 50/60 Hz (standard)
B = 220 VAC 50/60 Hz
J = 100 VAC 50/60 Hz

2. Internal zero / span and/or Oxygen Sensor:

N = No zero / span valve assembly (standard)
A = No zero/ span valve w/ Zero Air Scrubber
Z = Internal zero / span valve assembly
C = Internal zero / span valve w/ Zero Air Scrubber
G = Oxygen Sensor with NO Zero/Span
R = Oxygen Sensor with Zero/Span

3. Filter wheel purge:

S = Standard plumbing (standard)
P = Filter wheel purge setup

4. Optional I/O:

A = No optional I/O (standard)
C = 4-20mA current output - 6 channels,
0-10v analog input - 8 channel

5. Mounting hardware:

A = Bench mounting and Ears/Handles, EIA

Your Order Code: 

Model 48i - _ _ _ _ _

Ordering Information

For more information, visit our website at thermoscientific.com
 
© 2014 Thermo Fisher Scientifi c Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientifi c Inc. and its subsidiaries. Specifi cations, 
terms and pricing are subject to change. Not all products are available in all countries. Please consult your local sales representative for details.

This product is manafactured in a plant whose quality management system is ISO 9001 certifi ed.





Certificate: 

Test report: 

Initial certification: 

Date of expiry: 

Publication: 

Approved application 

Basis of the certification 

·

·

·

·

·

·

·

·

·

·

·

·



Certificate:

AMS designation:

Manufacturer:

Field of application:

Measuring ranges during the performance test:

Software version:

Testing institute:

Test report:

1 Notification on announcements of the Federal Environment Agency of 12 April 2007 
(BAnz. p. 4139, No. 75, chapter IV, notification 1)

15 Notification on announcements of the Federal Environment Agency of 21 February 2006
(BAnz. p. 2655)



Certificate:

19  Notification with regard to the UBA announcement of February 21
st

, 2006
(BAnz. p. 2655)

7   Notification with regard to the Federal Environment Agency (UBA) announcement
of 21 February 2006 (BAnz. p. 2655) and of 3 August 2009 (BAnz. p. 2936)

21  Notification on announcements of the Federal Environment Agency of 12 February 2006 
(BAnz. p. 2653, chapter IV number 3.2) and of 12 July 2010 
(BAnz. p. 2597, chapter III, 7

th
notification)

1 Notification on announcements of the Federal Environment Agency of 21 February 2006 
(BAnz. p. 2653, chapter IV number 3.2) and of 15 July 2011 (BAnz. p. 2725, chapter III 
21

th
notification)



Certificate:

26 Notification on announcements of the Federal Environment Agency of 21 February 2006 
(BAnz. p. 2653, chapter IV number 3.2) and announcements of the Federal Environment 
Agency of 23 February 2012 (BAnz. p. 920, chapter V 1

th
notification)

22 Notification on announcements of the Federal Environmental Agency of 21 February 2006 
(BAnz. p. 2929, chapter IV no. 3.2) and of 6 July 2012 (BAnz. AT of 20 July 2012 B11, 
chapter IV, 26

th
notification)



Certificate:

Certified product 



Certificate:

General notes 

qal1.de



Certificate:

Initial test: 

Initial certification according to EN 15267: 

(fulfils the requirements of EN 14625 (December 2012),fulfils the requirements of EN 15267for the pro-
duction and quality management system of the measuring system)

Notification: 

(name change) 

(software change) 

(software change) 

(pump)

(software change)

(software + measuring cell) 

(pump)



Certificate:

Calculation of overall uncertainty (Device 1) 

No. Performance characteristic Result Square of partial uncertainty

D

Partial uncertaintyPerformance criterion

No. Performance characteristic Result Square of partial uncertainty

D

Partial uncertaintyPerformance criterion



Certificate:

Calculation of overall uncertainty (Device 2) 

No. Performance characteristic Result Square of partial uncertaintyPartial uncertaintyPerformance criterion

No. Performance characteristic Result Square of partial uncertainty

D

Partial uncertaintyPerformance criterion



The Thermo Scientifi c™ Model 49i 

Ozone Analyzer utilizes UV Photometric

technology to measure the amount of 

ozone in the air from ppb levels up to 

200ppm.

• Approved to meet the following

standards: U.S. EPA , UK

Environmental Agency and the

European Union

• Ethernet connectivity for effi cient

remote access

• Enhanced user interface with one

button programming and large

display screen

• Flash memory for increased data

storage and user downloadable

software

• Enhanced electronics design optimizes 

product commonality

S O U R C E  G A S  A N A L Y Z E R

Thermo Scientifi c Model 49i

Ozone Analyzer
 UV photometric gas analyzer

The Thermo Scientifi c Model 49i analyzer is 

a dual cell photometer, the concept adopted 

by the NIST for the national ozone standard.

Dual range and auto range are standard 

features of the Model 49i analyzer. 

Because the instrument has both sample 

and reference fl owing at the same time, 

a response time of 20 seconds can be 

achieved.

Temperature and pressure correction

are standard offerings. User settable alarm 

levels for concentration and for a wide variety 

of internal diagnostics are available from an 

easy to follow menu.

This state-of-the-art gas analyzer offers 

features such as an Ethernet port and fl ash 

memory for increased data storage and fi eld 

upgradability.

Ethernet connectivity provides effi cient 

remote access, allowing the user to 

download measurement information directly 

from the instrument without having to be 

on-site.

You can easily program short-cut keys to 

allow you to jump directly to frequently 

accessed functions, menus or screens. The 

large interface screen can display

measurement information and status, while 

viewing menu and operational screens.

A M B I E N T  G A S  A N A L Y Z E R

Thermo Scientifi c Model 49i Ozone Analyzer



USA
 27 Forge Parkway

Franklin, MA 02038

Ph: (866) 282-0430

Fax: (508) 520-1460

customerservice.aqi@thermofisher.com

India
C/327, TTC Industrial Area

MIDC Pawane

New Mumbai 400 705, India

Ph: +91 22 4157 8800

india@thermofisher.com

China 
+Units 702-715, 7th Floor

Tower West, Yonghe

Beijing, China 100007

+86 10 84193588
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Europe
Takkebijsters 1
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Thermo Scientifi c Model 49i Ozone Analyzer

Preset Ranges   0-0.05, 0.1, 0.2, 0.5, 1, 2, 5, 10, 20, 50, 100 and 200 ppm

    0-0.1, 0.2, 1, 2, 5, 10, 20, 50, 100, 200 and 400 mg/m3

Custom Ranges    0-0.05 to 200 ppm

    0-0.1 to 400 mg/m3

Zero Noise     0.25 ppb RMS (60 second averaging time)

Lower Detectable Limit    0.50 ppb

Zero Drift (24 hour)    < 1.0 ppb

Span Drift     <1% full scale per month

Response Time    20 seconds (10 second lag time)

Precision     1.0 ppb

Linearity     +/-1% full scale

Sample Flow Rate    1-3 liters/min.

Operating Temperature   Performance specifi cations based on operation within 20°-30° C range (per U.S. EPA Guidelines).   

    Instrument may be safely operated over the range of 0°-45° C.

Power Requirements    100 VAC, 115 VAC, 220-240 VAC +/-10% @ 150W

Size and Weight    16.75”(W) x 8.62”(H) x 23”(D), 55 lbs.

    425 mm (W) x 219 mm (H) x 584 mm (D), 25 kg

Outputs     Selectable Voltage, RS232/RS485, TCP/IP, 10 Status Relays, and Power Fail Indication (standard).

    0-20 or 4-20 mA Isolated Current Outout (optional)

Inputs     16 Digital Inputs (standard), 8 0-10 vdc Analog Inputs (optional)

Approvals and Certifi cations   US EPA Equivalent Method:  EQOA-0880-047

    MCerts Certifi ed:   MC070096/00

    EN14626:    936/21203248/13 Report

    NF Certifi cate:   05/01

To maintain optimal product performance, you need immediate access to experts worldwide, as well as priority status when your air quality equipment needs 

repair or replacement. We offer comprehensive, fl exible support solutions for all phases of the product life cycle. Through predictable, fi xed-cost pricing, our 

services help protect the return on investment and total cost of ownership of your Thermo Scientifi c products.

Model 49i Ozone Analyzer 

Choose from the following configurations/options

to customize your own Model 49i analyzer

1. Voltage options:

A = 115 VAC 50/60 Hz (standard)

B = 220/240 VAC 50/60 Hz

J = 100 VAC 50/60 Hz

2. Internal zero / span:

1 = No sample/cal valve (standard)

2 = Internal sample/cal valve assembly

3 = Internal Ozonator setup 

(including sample/cal valve)

3. Zero Air Source

N = No Zero Air Source (standard)

Z = Zero Air Source (External Pump)

4. Optional I/O:

A = No optional I/O (standard)

C = I/O expansion board

(4-20mA outputs - 6 channels, 0-10v inputs - 

8 channels

5. Mounting hardware:

A = Bench mounting and Ears/Handles, EIA

Other options:

• Teflon particulate filer

• Rack mounts

• Rear extender

• Terminal Block Kit & Cable 37 pin

• Terminal Block Kit & Cable 25 pin

• Cable, DB37M to open end, 6’ LG.

• Cable, DB37F to open end, 6’ LG.

• Cable, DB25M to open end, 6’ LG.

• Cable, RS232 Null Modem

Your Order Code:  Model 49i - _ _ _ _ _

Ordering Information

For more information, visit our website at thermoscientific.com
 
© 2014 Thermo Fisher Scientifi c Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientifi c Inc. and its subsidiaries. Specifi cations, 

terms and pricing are subject to change. Not all products are available in all countries. Please consult your local sales representative for details.

This product is manafactured in a plant whose quality management system is ISO 9001 certifi ed.
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CERTIFICATE

TUV Approved 
Certificate number: 0000054060_00 

Manufacturer: Mega System s.r.l.
Via Don Fracassi, 41
20010 Bareggio (MI)
Italy

Product: LIFETEK PMS and LIFETEK 100 PMS

Components: PM10 & PM2.5

Test Report: 936/21224744/A of 2016-12-01

Valid until: 2021-11-30

The LIFETEK PMS and LIFETEK 100 PMS

complies with the 

European standard EN 12341:2014 (PM10 & PM2.5)

and can be used as a 

Standard / Reference Low Volume Sampler

Tested AMS 
Regular 
Surveillance 
 
 

www.tuv.com 
ID 0000054060 

Cologne, 2016-12-01

i.V. Dipl.-Ing. G. Baum i.A. Dipl.-Chem. M. Kerpa

www.umwelt-tuv.de / www.eco-tuv.com

TRE@umwelt-tuv.eu
Tel. +49 - 221 - 806 - 5200

TÜV Rheinland Energy GmbH
Am Grauen Stein
51105 Köln

Test institute accredited to EN ISO/IEC 17025:2005 by DAkkS (German Accreditation Body). 
This accreditation is limited to the accreditation scope defined in the enclosure to the certificate D-PL-11120-02-00.

Diplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplplpl Ing. G Baum A. Dipl.-Chem M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M.M. Kerpa



Certificate: 

0000054060_00 / 2016-12-01 

0000054060_00_MegaSystem_LifetekPMS_en.docx page 2 of 3 

Overview

In order to show compliance of LIFETEK PMS and LIFETEK 100 PMS to the requirements 
on standard samplers according to EN 12341:2014, the following test points have been in-
vestigated and assessed: 

For PM10 and PM2.5 (EN 12341:2014):

· Geometrical design of the sampling inlets (Annex A) 

· Sampling system components 

· Sampling period

· Sample storage and transport 

· Applicable QA- and QC procedure 

· Guide: Demonstration of Equivalence of Ambient Air Monitoring Methods 

· The test has been performed as follows: 
- Preparation of two complete LIFETEK PMS Systems and  

one LIFETEK 100 PMS System to TÜV Rheinland. 
- Verification of compliance with the standard for all above mentioned points with 

traceable measurements (geometric design, flow rate…). 
- Check of the efficiency of the ambient temperature compensation, with comparing 

the ambient and filter temperature at different ambient conditions (EN 12341:2014 
stipulates a max. difference: 5°C) – this test was performed in the climate cham-
ber. 

- Check, if the conditioning of the housing of the instrument can secure the required 
storage conditions for loaded filters at different ambient temperatures 
(EN 12341:2014 stipulates a temperature of 23°C or below) – this test was per-
formed in the climate chamber. 

Field of Application 

The LIFETEK PMS and LIFETEK 100 PMS are suitable for continuous ambient air monitor-
ing (stationary operation). 

The LIFETEK PMS is approved for the ambient air temperature range of -20 to +50°C and 
the LIFETEK 100 PMS system is approved for the ambient temperature range of +5 to 
+40°C. 
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Description of the AMS tested 

This certificate applies to automated measurement systems conforming to the following de-
scription:

The LIFETEK 100 PMS and LIFETEK 100 are automatic and sequential devices for dust 
monitoring on membrane filters. As the system is designed as a sequential system, a gravi-
metric weighing of the dusts on the filters is possible, and the filters can be used for addition-
al analytic procedures such as the detection of heavy metals. 

The LIFETEK 100 PMS and LIFETEK 100 consists of a sampling inlet (PM10 or PM2.5), inlet 
tubes, vacuum pump, a measuring device, a water cooling system and two filter magazines 
(loading and unloading device) for new and sampled filters. 

LIFETEK PMS  

The central unit of the LIFETEK PMS comprises all servo-mechanical parts as well as the 
measuring unit, and all electronic units and microprocessors for system operation, control, 
and monitoring. The pump and the water cooling are installed in the bottom part of the de-
vice. The operating panel and system display can be found on the front side and the inlet 
tube is installed to the upper side of the sampler. To load and unload the filters the device 
can be opened on the back to remove the storages easily. 

LIFETEK 100 PMS 

The central unit of the LIFETEK 100 PMS comprises all servo-mechanical parts as well as 
the measuring unit, and all electronic units and microprocessors for system operation, con-
trol, monitoring, the pump and the water cooling. The operating panel, system display and 
storages can be found on the front side behind the front plate and the inlet tube is installed to 
the upper side of the sampler.  

To ensure a secure operation it is recommended the use of a LIFETEK PMS system with 
GSM module installed. Depending on the application the user needs to ensure that the water 
cooling is not set too low to avoid condensation on the sampled filters. 
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LIFETEK PMS è la centralina sequenziale sviluppata 

per il campionamento delle polveri sottili in 

ambienti OUTDOOR in conformità alla norma UNI 

EN 12341:2014.

Il sistema è compatto e facile da trasportare.

Può essere utilizzato in ambienti esterni grazie alla 

cabina in cui viene alloggiato l'intero sistema 

oppure all'interno di un mezzo mobile dotando la 

centralina di apposito sostegno per testa di 

prelievo.

Realizzata con materiali in grado di garantire 

un'adeguata protezione contro gli agenti 

atmosferici.

LIFETEK PMS è una centralina per il monitoraggio in 

continuo del particolato atmosferico mediante il 

metodo gravimetrico su membrana $ltrante del 

diametro 47 mm. Il sistema di cambio sequenziale 

della membrana con un'autonomia di 16 $ltri 

unitamente al controllo elettronico del %usso, 

consentono il monitoraggio in continuo senza il 

presidio dell’operatore; oltre a poter sostituire i $ltri 

esposti senza dover interrompere il 

campionamento in corso.

Il sistema di ventilazione della rampa di prelievo 

garantisce una di&erenza di temperatura tra $ltro e 

punto di prelievo non superiore a 5 °C come richie-

sto dalla vigente normativa.

Il percorso rettilineo del tubo di aspirazione e la 

separazione della zona di permanenza dei $ltri da 

fonti di calore interne o radianti, consentono di 

raccogliere e mantenere l'integrità dei campioni.

L'intero sistema è stato ingegnerizzato con il $ne di 

eliminare tutte le possibili cause di inceppamento 

nel carico dei $ltri. Pertanto il carico dei $ltri avvie-

ne per gravità (caduta dall'alto verso il basso) e non 

per mezzo di un compressore che li spinge.

La pompa lavora sull'e&ettiva potenza necessaria 

per campionare e non al massimo delle sue possibi-

lità così da garantire una durata maggiore delle 

palette incidendo notevolmente sui costi di 

assistenza.

La pompa inoltre è completamente insonorizzata; 

questo permette di poter utilizzare la centralina 

anche in ambienti urbani residenziali dov’è fonda-

mentale avere un basso rumore di fondo, per non 

disturbare la quiete nelle ore notturne.

Il sistema di campionamento è predisposto per 

l'installazione di un modem GSM per la gestione in 

remoto del prelievo e degli allarmi tramite l'invio di 

SMS.

Un sistema di condizionamento e riscaldamento 

termoregolato permette di utilizzare la cabina in 

condizioni ambientali estreme senza compromet-

tere le componenti elettroniche e garantendo la 

conservazione dei $ltri campionati ad una tempera-

tura controllata inferiore ai 23 °C (UNI EN 

12341:2014 – punto 5.1.8)
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Il sistema sequenziale può essere dotato anche di 

sensori per la rilevazione dei parametri 

meteorologici (velocità e direzione vento, umidità, 

ecc) o interfacciarlo con una centralina meteo 

esistente acquisendo i relativi valori. 

La modularità delle teste di prelievo consente di 

utilizzare il sistema anche con teste USEPA 40, CFR 

Part 50.

La centralina può essere dotata anche di interfaccia 

opzionale per la connessione di un sistema di elettro-

valvole esterne (SELECT 8) per poter campionare le 

polveri totali (PTS) con autonomia di 8 o 16 #ltri.

Lo strumento viene fornito completo di rapporto di 

prova.

Nota: Il rapporto di prova contiene anche la procedu-

ra di taratura utilizzata e l’indicazione degli standard 

primari di riferimento. Gli standard primari utilizzati 

sono certi#cati da Centri LAT o da Centri di Taratura 

internazionali accreditati da organismi membri della 

E.A. – European co-operation for Accreditation (asso-

ciazione che rappresenta gli organismi di accredita-

mento europei)

Caratteristiche principali:

• portata costante con compensazione 

 automatica delle perdite di carico

• sistema elettronico per la regolazione della 

 portata che permette l’aggiornamento in 

 tempo reale del $usso di campionamento e 

 garantisce una portata volumetrica costante 

 di 2,3 m3/h nella zona di prelievo dove 

 avviene la separazione granulometrica in 

 modo tale da mantenere costante la velocità 

 dell’aria all’ingresso dei frazionatori

• tastiera e display LCD per la programmazione 

 e la visualizzazione dei dati

• impostazione del $usso digitale per mezzo 

 della tastiera

• registrazione e visualizzazione della 

 temperatura e del volume campionato

• segnalazione, memorizzazione e gestione 

 degli allarmi anche tramite modulo GSM 

 (OPZIONALE)

• sensori dedicati per la rilevazione della 

 temperatura (ambiente, #ltro 

 campionamento, #ltri in stoccaggio, al 

 contatore) e della pressione ambiente 

 (barometrica), della perdita di carico sulla 

 linea di prelievo

• memoria permanente per l'archiviazione dei 

 dati relativi ai campionamenti

• batteria “tampone” per il riavvio del 

 campionatore in caso di mancanza rete e la 

 registrazione dell'evento stesso

• campionamenti ambientali a portata 

 costante: PTS, PM10, PM2,5 e PM1 in 

 conformità alla normative europee 

 e americane

• interfaccia RS232 per lo scarico a PC dei dati 

 memorizzati

• interfaccia USB per lo scarico dati su chiavetta 

 (anche a campionamento in corso)
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POMPA Pompa rotativa a palette da 6m3/h ad elevata prevalenza: > 600 mmHg

RANGE OPERATIVO 5 ÷ 70 l/min

contatore volumetrico a secco non azzerabile

errore max: ± 2%

sensore temperatura: digitale

range: 0 ÷ 50 °C

 risoluzione: 0,1 °C

precisione: ± 2 °C

linearità: ± 2 °C (linearizzazione software)

sensore temperatura: digitale

range: -10 ÷ 50 °C

 risoluzione: 0,1 °C

precisione: ± 2 °C

linearità: ± 2 °C (linearizzazione software)

sensore temperatura: digitale

range: -10 ÷ 50 °C

 risoluzione: 0,1 °C

precisione: ± 2 °C

linearità: ± 2 °C (linearizzazione software)

sensore temperatura: digitale

range: -10 ÷ 50 °C

 risoluzione: 0,1 °C

precisione: ± 2 °C

linearità: ± 2 °C (linearizzazione software)

range: 0 ÷ 760 mmHg

 risoluzione: 1 mmHg

precisione: ± 5mmHg

range: 800 ÷ 1100 mbar

 risoluzione: 0,1 mbar

precisione: ± 1 mbar

TEMPERATURA DI UTILIZZO  -10°C ÷ +40°C   95% UR

GRADO DI PROTEZIONE IP55

POTENZA ACUSTICA LW 70,6 Db (A)

ALIMENTAZIONE  230 Vac - 50 Hz

DIMENSIONI  1225 (testa compresa) x 460 x 540 mm

PESO 59 Kg

CONTATORE VOLUMETRICO

SENSORE TEMPERATURA 

CONTATORE

SENSORE TEMPERATURA 

AMBIENTE

SENSORE TEMPERATURA 

FILTRO

SENSORE TEMPERATURA 

FILTRI IN STOCCAGGIO

SENSORE VUOTO

SENSORE PRESSIONE 

BAROMETRICA
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Test report: 936/21209885/A of 11 March 2012

First certification: 20 July 2012

Validity ends: 19 July 2017

Publication: BAnz AT 20 July 2012 B11, chapter III, No. 2.1

Approved application 
The certified AMS is suitable for continuous ambient air monitoring (stationary operation).

The suitability of the product for this application was assessed on the basis of a laboratory test and a 
field test for four different test sites or time periods respectively. 

The AMS is approved for a temperature range of +8 °C to +25 °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 936/21209885/A of 11 March 2012 of TÜV Rheinland Energie und Umwelt GmbH 
· suitability announced by the German Environmental Agency (UBA) as the relevant body
· the  ongoing surveillance of the product and the manufacturing process
· publication in the German Federal Gazette: BAnz AT 20 July 2012 B11, chapter III, No. 2.1
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AMS name:

TEOM 1405-DF Ambient Particulate Monitor with PM10-pre-separator and virtual impactor for 
particulate matter PM10 and PM2,5

Manufacturer:

Thermo Fisher Scientific, Franklin, USA

Approval:

For the continuous and parallel measurement of suspended particulate matter of the PM10- and 
PM2.5-fraction in ambient air (stationary operation)

Measuring ranges during the suitability test:

Component Certification range Unit

PM10 0 – 1000 µg/m³
PM2,5 0 – 1000 µg/m³

Software version:

1.56

Restriction:

The permissible range of ambient temperature at the site of installation for the measuring 
system is 8 °C to 25 °C.

Remarks:

1. Requirements for the variation coefficient R² according to the EN 12341 standard were 
not met at the Teddington site.

2. The reference equivalence function for the Teddington site is outside the bounds of the 
acceptance envelope as laid down in standard EN 12341.

3. Requirements according to the guide “Demonstration of Equivalence of Ambient Air 
Monitoring Methods” are met for the components PM10 and PM2.5.

4. The measuring system shall be calibrated on site regularly using a gravimetric PM10-
reference method in accordance with DIN EN 12341.

5. The measuring system shall be calibrated on site regularly using a PM2.5-reference 
method in accordance with DIN EN 14907.

6. The test report on the suitability test is available on the Internet: www.qal1.de.

Test report:

TÜV Rheinland Energie und Umwelt GmbH, Köln
Report No.: 936/21209885/A of 11 March 2012
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Certified product 
This certificate applies to automated measurement systems confirming to the following description: 

The ambient air measuring system TEOM 1405-DF Ambient Particulate Monitor is based on the 
measuring principle of oscillating micro weighing. 

For the weighing principle, which is used in the TEOM mass transducer in the measuring system 
TEOM 1405-DF Ambient Particulate Monitor, the change in mass determined with the sensor, results 
from the measurement of the change in frequency of the tapered element. 

The particle sample passes the PM10 pre-separator with a flow rate of 16.67 l/min (=1 m³/h). 
Subsequently, the PM10-fraction is divided in a PMCoarse-fraction (flow rate 1.67 l/min) and in a PM2.5-
fraction (flow rate 15 l/min) by a virtual impactor. Whilst the PMCoarse-flow is directly heading to the 
measuring system, the flow of the PM2.5-fraction is divided into two further sub-flows via a flow splitter 
– the PM2.5-flow of 3 l/min and the bypass-flow of 12 l/min. The PMCoarse-flow and the PM2.5-flow are 
directed to the actual measuring system TEOM 1405-DF via the FDMS-unit and are secreted to the 
respective TEOM-filter (constantly heated at 30 °C) and the secreted mass of particles is quantified.

To take into account non-volatile as well as volatile particulate during the measuring, the FDMS 
technology is used. The FDMS-unit is placed between the flow-splitter and the measuring device 
TEOM 1405-DF in the so called FDMS-tower. The FDMS-unit compensated automatically the part of 
the semi-volatile particulate using a switching valve and two operation modi – the base mode and the 
reference mode. 

Every six minutes the switching valve changes the sampling flow rate from base to reference mode. In 
the base mode the sampling is done on a straight way via a dryer directly to the mass measuring. In 
the reference mode the air flow is directed through a cooled filter after the dryer, to remove and 
restrain the non-volatile and volatile part of the particulate from the sample. During normal operation 
the temperature of the cooler is maintained at constantly 4 °C.  

Based on the mass concentration measuring during the base- and reference-modi the FDMS-system 
updates every six minutes the 1h-average of the following results:  

Base-MC = Particle concentration of the particle-loaded sampling flow.

Ref-MC = Particle concentration of the particle-free sampling flow after passing through 
the cooled filter. 

MC = Base-MC adjusted for Ref-MC

Base-mass-concentration (normally positive)

reference-mass-concentration (negative, in case mass of the filter evaporates).

After the mass determination the sampling flows are directed over a mass flow rate regulator. To 
guarantee a constant sampling volume flow at the inlet, bearing in mind the ambient temperature and 
pressure, the volume flow control shall be operated in the mode „active/ actual“.

The tested measuring system consists of PM10-sampling inlet, the virtual impactor, flow splitter, the 
respective sampling tubes, a tripod to support the sample, the measuring device TEOM 1405-DF incl. 
FDMS-tower, the vacuum pump with its respective power supply cord and cables as well as adapters, 
the hole in the roof incl. a flange and a manual in German/English.

The measuring device is operated via touch screen at the front of the device. The user can retrieve 
data and instrument information, change parameters as well as perform tests and controls of the 
functionality of the measuring device.
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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 
Energie und Umwelt GmbH must be notified at the given address 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 
product is presented on page 1 of this certificate. 

This document as well as the certification mark remains property of TÜV Rheinland Energie und 
Umwelt 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 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 theIiternet Address: 
qal1.de. 

Certification of TEOM 1405-DF Ambient Particulate Monitor with PM10-pre-separator and virtual 
impactor for particulate matter PM10 and PM2,5 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. 0000037053: 20 August 2012

Validity of the certificate: 19 July 2017 

Test report: 936/21209885/A of 11 March 2012 
TÜV Rheinland Energie und Umwelt GmbH, Köln 

Publication: BAnz AT 20 July 2012 B11, chapter III, No. 2.1
Announcement by UBA from 06 July 2012
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25,3% > 28 μg m-3

WCM / % nc-s r2 Reference Candidate

 All Data 11.2 336 0.976 1.016 +/- 0.009 1.078 +/- 0.224 0.56 0.75

< 30 μg m-3 13.4 260 0.916 1.042 +/- 0.019 0.706 +/- 0.327 0.55 0.68

> 30 μg m-3 13.3 76 0.945 1.026 +/- 0.028 0.453 +/- 1.239 0.60 1.06

nc-s r2 WCM / % % > 28 μg m-3

Bornheim Winter 63 0.993 1.057 +/- 0.011 1.154 +/- 0.313 16.83 38.1

Cologne Winter 74 0.985 1.027 +/- 0.015 0.575 +/- 0.523 10.60 55.4

Bornheim Summer 75 0.977 1.109 +/- 0.020 -0.348 +/- 0.406 21.44 10.7

Teddington 124 0.930 0.875 +/- 0.021 3.180 +/- 0.442 15.35 9.7

< 30 μg m-3 260 0.908 1.043 +/- 0.020 0.709 +/- 0.342 13.85 3.5

> 30 μg m-3 76 0.935 1.042 +/- 0.031 -0.144 +/- 1.376 14.94 100.0

All Data 336 0.973 1.021 +/- 0.009 1.010 +/- 0.241 12.15 25.3

nc-s r2 WCM / % % > 28 μg m-3

Bornheim Winter 65 0.993 1.032 +/- 0.011 0.921 +/- 0.301 11.13 36.9

Cologne Winter 74 0.988 1.023 +/- 0.013 0.671 +/- 0.465 9.60 55.4

Bornheim Summer 75 0.974 1.113 +/- 0.021 0.011 +/- 0.438 23.77 10.7

Teddington 124 0.942 0.896 +/- 0.020 2.751 +/- 0.410 13.01 9.7

< 30 μg m-3 262 0.914 1.047 +/- 0.019 0.603 +/- 0.330 13.91 3.4

> 30 μg m-3 76 0.950 1.014 +/- 0.026 0.880 +/- 1.176 12.43 100.0

All Data 338 0.976 1.013 +/- 0.008 1.105 +/- 0.221 10.75 25.1

Combined Datasets

Individual Datasets

Limit Value of  50 μg m-3

Slope (b) +/- ub Intercept (a) +/- ua

Betw een Instrument Uncertainties

Slope (b) +/- ub Intercept (a) +/- ua

Limit Value of  50 μg m-3

SN 20116

Orthogonal Regression

PM10 1405DF 

FDMS 

Slope (b) +/- ub Intercept (a) +/- ua

Dataset

Individual Datasets

Combined Datasets

SN 20014

Orthogonal Regression

Dataset
Orthogonal Regression

30,2% > 17 μg m-3

WCM / % nc-s r2 Reference Candidate

 All Data 14.0 338 0.976 0.997 +/- 0.008 1.212 +/- 0.163 0.55 0.76

< 18 μg m-3 23.8 247 0.892 1.094 +/- 0.023 0.426 +/- 0.235 0.54 0.64

> 18 μg m-3 17.0 91 0.955 1.015 +/- 0.023 0.330 +/- 0.748 0.56 1.05

nc-s r2 WCM / % % > 17 μg m-3

Bornheim Winter 61 0.990 1.055 +/- 0.014 1.110 +/- 0.307 20.49 42.6

Cologne Winter 71 0.983 1.029 +/- 0.016 0.883 +/- 0.406 16.06 59.2

Bornheim Summer 81 0.972 1.080 +/- 0.020 0.848 +/- 0.295 23.71 18.5

Teddington 125 0.957 0.851 +/- 0.016 2.791 +/- 0.254 15.74 15.2

< 18 μg m-3 247 0.872 1.086 +/- 0.025 0.722 +/- 0.254 24.38 4.5

> 18 μg m-3 91 0.948 1.029 +/- 0.025 0.336 +/- 0.819 19.57 100.0

All Data 338 0.972 1.006 +/- 0.009 1.352 +/- 0.176 16.38 30.2

nc-s r2 WCM / % % > 17 μg m-3

Bornheim Winter 64 0.992 1.028 +/- 0.012 0.351 +/- 0.259 10.99 40.6

Cologne Winter 71 0.982 1.003 +/- 0.016 0.971 +/- 0.408 13.17 59.2

Bornheim Summer 81 0.972 1.084 +/- 0.020 0.410 +/- 0.294 21.90 18.5

Teddington 125 0.968 0.861 +/- 0.014 2.317 +/- 0.219 15.55 15.2

< 18 μg m-3 250 0.899 1.112 +/- 0.022 0.037 +/- 0.229 24.63 4.4

> 18 μg m-3 91 0.958 1.005 +/- 0.022 0.237 +/- 0.717 15.71 100.0

All Data 341 0.977 0.991 +/- 0.008 1.040 +/- 0.158 12.49 29.9

Betw een Instrument Uncertainties

Slope (b) +/- ub Intercept (a) +/- ua

Limit Value of  30 μg m-3

SN 20116

Orthogonal Regression

PM2.5 1405DF 

FDMS 

Slope (b) +/- ub Intercept (a) +/- ua

Dataset

Individual Datasets

Combined Datasets

SN 20014

Orthogonal Regression

Dataset
Orthogonal Regression

Combined Datasets

Individual Datasets

Limit Value of  30 μg m-3

Slope (b) +/- ub Intercept (a) +/- ua
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The Thermo ScientificTM TEOM 1405-

DF Ambient Particulate Monitor 

simultaneously measures PM-10, 

PM-2.5 and PM-Coarse mass 

concentration as it exists in the 

ambient air.

(EQPM-0609-182)

and FDMS into a single integrated 

unit

RS-232 and RS485 communications

A M B I E N T  &  A R E A  M O N I T O R

Thermo Scientific TEOM 1405-DF 
Ambient Particulate Monitor
 Continuous dichotomous ambient air monitor

The 1405-DF monitor is composed of two 

Filter Dynamics Measurement Systems 

(FDMS) and two TEOM mass sensors 

housed in a single cabinet, network-ready 

configuration that includes the control 

system with touch screen user interface.

The TEOM 1405-DF system is designed 

to provide representative short and 

long term reading of the ambient PM 

concentration, even in the presence 

of volatile materials. Conventional PM 

monitoring approaches do not account for 

the rapid loss that can occur with collection 

on a filter while sampling ambient PM. 

The 1405-DF monitor overcomes this 

challenge by automatically generating 

mass concentration measurements (µg/

m3) that account for both non-volatile and 

volatile PM-10, PM-2.5 and PM-Coarse 

components. The system’s default data 

output consists of a running 1-hour and 

24-hour average mass concentration 

updated every 6 minutes and on the hour 

respectively. The monitor computes a 

1-hour FDMS base and reference mass 

concentrations updated every 6 minutes. 

Users can select additional averaging times 

from 30 minutes to 23 hours.

The 1405-DF monitor provides a self-

referencing, NIST-traceable true mass 

measurement using our own proven 

high reliability TEOM technology. The 

system differentiates itself from other 

PM measurement methods by utilizing 

a direct mass measurement that is not 

subject to measurement uncertainties 

found in surrogate techniques such as beta 

attenuation, light scattering and pressure 

drop.

*Candidate for PM-10 & PM-Coarse Equivalent Monitor
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Thermo Scientific TEOM 1405-DF Ambient Particulate Monitor 

Standard System Configuration Menu-driven software for user interaction via 1/4 VGA display with touch screen, connecting and  

 Interface cables, and vacuum pump, consumables for average first year’s operation (ambient),  

 RPCOMM and ePort software for local or remote communication

Instrument Performance Measurement Range: 0 to 1,000,000 µg/m³ (1 g/m³), resolution: 0.1 µg/m³, precision: ±2.0 µg/m³  
 (1-hour avg), 

(3 l/min, 1s, stable conditions) ±1.0 µg/m³ (24-hour avg), accuracy for mass measurement: ±0.75%   

Data Averaging and Output Real-time mass conc average: 1 hour rolling average updated every six minutes, 
 long-term averaging:  1, 8, and 24 hr, data output rate:  selectable from 10 sec to 24 hour

Operating Range The temperature of the sampled air may vary between -40° and 60 °C.  The TEOM sensor and 
 control units must be weather protected within the range of 8° to 25 °C. 
 An optional complete outdoor enclosure provides complete weather protection.

Sample Flow Activol flow control system uses the mass flow sensors and the measured ambient temperature and  
 pressure to maintain constant volumetric flow rates. Main flow rate:  Fine PM filter: 3.0 l/min; 
 Coarse PM filter:1.67 l/min, bypass flow rate:  12.0 l/min 

Data Storage Internal data logging of user-specified variables; capacity of 500,000 records.

Filter Media Sample filter: Pallflex TX40, 13 mm effective diameter, sample conditioner filter: 47mm diameter  
 housed in an FRM-style molded filter cassette, maintained at 4°C. Suitable for collecting and  
 archiving time-integrated PM samples for subsequent laboratory analysis.

Sample Conditioning Sample Equilibration System (SES) dryer lowers the main flow relative humidity and allows for mass 
 transducer operation at 5°C over the peak air monitoring station temperature. Purge Filter  
 Conditioner contains a heat exchanger that maintains the temperature of the main flow and particle  
 filter at 4°C to efficiently filter the volatile and non-volatile PM in the sample.

Data Output and Input ePort software to view and change system operation from PC, touch screen user interface, Ethernet  
 with embedded FTP server, USB, RS232, RS485, 8 user-defined analog outputs (0-1 or 0-5 Vdc), 2  
 user-fefined contact closure alarm circuits, 4 averaged analog inputs (0-5 Vdc) with user-defined  
 conversion to engineering units

Power Requirements Instrument: 100-240 VAC, 440 VA, 47-63 Hz 
 Pump: 120 VAC/60 Hz: 4.25 A; 240 VAC/50 Hz: 2.25 A

Dimensions 17” (43.2 cm) W x 19” (48.3 cm) D x 55” (140 cm) H

Weight 83 lbs (38 kg)

Safety/Electrical Designations Designed to meet: CE: EN 61326:1997 + A1:1998 + A2:2001 + A3:2003, EN:61010-1, UL:  
 61010-1:2004, CSA: C22.2 No. 61010-1:2004, FCC: Part 15 Subpart B, Class B

Approvals and Certifications U.S. EPA PM-2.5 Equivalent Monitor EQPM-0609-182 
 Candidate for U.S. EPA PM-10 and PM-Coarse Equivalent Monitor 
 Candidate for TÜV PM-2.5 and PM-10 Equivalent Monitor

To maintain optimal product performance, you need immediate access to experts worldwide, as well as priority status when your air quality equipment needs 

repair or replacement. We offer comprehensive, flexible support solutions for all phases of the product life cycle. Through predictable, fixed-cost pricing, our 

services help protect the return on investment and total cost of ownership of your Thermo Scientific products.
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Test report:
936/21203248/D1 of 07 July 2006
Addendum 936/21221382/C of 20 September 2013

Initial certification: 01 April 2014

Date of expiry: 31 March 2019

Publication: BAnz AT 01 April 2014 B12, chapter VI, notification 23

Approved application 
The certified AMS is suitable for continuous monitoring of SO2 in ambient air.

The suitability of the AMS for this application was assessed on the basis of a laboratory test and a 
three-month field test. 

The AMS is approved for a 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 936/21203248/D1 of 07 July 2006 of TÜV Rheinland Immissionsschutz und Energiesys-
teme GmbH and Addendum 936/21221382/C of 20 September 2013 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. 14 October 2006, No. 194, p. 6715, chapter IV,  

No. 2.2, UBA publication from 12 September 2006) 
· publication in the German Federal Gazette (BAnz. 20 April 2007, No. 75, p. 4139, chapter IV,  

notification 1 and 6, UBA publication from 12 April 2007) 
· publication in the German Federal Gazette (BAnz. 03 September 2008, No. 133, p. 3242, chapter IV,  

notification 13, UBA publication from 12 August 2008) 
· publication in the German Federal Gazette (BAnz. 25 August 2009, No. 125, p. 2929, chapter III,

notification 17, UBA publication from 03 August 2009) 
· publication in the German Federal Gazette (BAnz. 28 July 2010, No. 111, p. 2597, chapter III,

notification 5, UBA publication from 12 July 2010) 
· publication in the German Federal Gazette (BAnz. 29 July 2011, No. 113, p. 2725, chapter III,  

notification 19, UBA publication from 15 July 2011) 
· publication in the German Federal Gazette (BAnz. AT 20 July 2012 B11, chapter IV, notification 24,

UBA publication from 06 July 2012) 
· publication in the German Federal Gazette (BAnz AT 01 April 2014 B12, chapter VI, notification 23,

UBA publication from 27 February 2014)
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AMS designation:

SO2 analyzer Model 43i

Manufacturer:

Thermo Electron Corporation Franklin, USA 
Distribution:
Thermo Electron Corporation, Erlangen

Field of application:

For continuous monitoring of sulphur dioxide in ambient air.

Measuring ranges during the performance test:

SO2 0 - 700 µg/m³ und

0 - 1000 µg/m³

Software version:

V 01.03.00.083

Testing institute:

TÜV Rheinland Immissionsschutz und Energiesysteme GmbH, Cologne,
TÜV Rheinland Group
Bericht-Nr.: 936/21203248/D of 7 July 2006

1    Notification of the German Federal Environment Agency

The new name of Thermo Electron Corp., Franklin, USA is Thermo Fisher Scientific, Frank-
lin, USA.

Statement by TÜV Rheinland Immissionsschutz und Energiesysteme, 51101 Cologne, Ger-
many, Dr. Peter Wilbring, dated 20th December 2006

6   Notification of announcements by the German Federal Environment Agency dated 21st 
February 2006 (BAnz. p. 2653) and 12th September 2006 (BAnz. p. 6715)

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

Statement by TÜV Rheinland Immissionsschutz und Energiesysteme, 51101 Cologne, Ger-
many, Dr. Peter Wilbring, dated 14th December 2006
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13   Notification of announcement by the German Federal Environment Agency dated 12th Septem-
ber 2006 (BAnz. p. 6717)

The current software version of the ambient air measuring system 43i by Thermo Fisher Scientific is:

V 01.05.06 (105721-00)

Statement by TÜV Rheinland Immissionsschutz und Energiesysteme dated 10th March 2008

17 Notification of announcement by the German Federal Environment Agency dated 12th Septem-
ber 2006 (BAnz. p. 6717)

The current software version of the ambient air measuring system 43i by Thermo Fisher Scientific is:

V 01.06.01 (108457-00)

Statement by TÜV Rheinland Immissionsschutz und Energiesysteme GmbH dated 1st April 2009

5   Notification of announcements by the German Federal Environment Agency dated 12th Septem-
ber 2006 (BAnz. p. 6717) and 3rd August 2009 (BAnz. p. 2936)

The ambient air measuring system model 43i by Thermo Fisher Scientific can now also be operated with 
a sample gas pump type PU1959-N86-3.07 manufactured by KNF.

Statement by TÜV Rheinland Immissionsschutz und Energiesysteme GmbH dated 23rd März 2010

19  Notification of announcements by the German Federal Environment Agency dated 12th Septem-
ber 2006 (BAnz. p. 6715, Chapter IV Number 2.2) and 12th July 2010 (BAnz. p. 2597, Chapter III 5

th

notification)

The current software version of the ambient air measuring system model 43i for SO2 by Thermo Fisher 
Scientific is: 

V 01.06.07 (110959-00)

Statement by TÜV Rheinland Energie und Umwelt GmbH dated 30th March 2011
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24  Notification of announcements by the German Federal Environment Agency dated 12th Sep-
tember 2006 (BAnz. p. 6715, Chapter IV Number 2.2) and 15th July 2011 (BAnz. p. 2725, Chapter 
III 19

th
notification)

The current software version of the ambient air measuring system model 43i for SO2 by Thermo Fisher 
Scientific is 01.06.08.

The ambient air measuring system model 43i for SO2 by Thermo Fisher Scientific will be fitted with the 
type PU2737-N86 vacuum pump manufactured by KNF. 

Statement by TÜV Rheinland Energie und Umwelt GmbH dated 20th March 2012

23  Notification of announcements by the German Federal Environment Agency 
dated 12th September 2006 (BAnz. p. 6717, Chapter II Number 2.2) and 6th July 2012 
(BAnz. AT 20.07.2012 B11, Chapter IV 24th notification)

The measuring system model 43i for SO2 by Thermo Fisher Scientific fulfils the requirements of 
Standard EN 14212 (November 2012). Furthermore, the manufacturing process and quality manage-
ment system of the measuring system model 43i for SO2 fulfil the requirements of EN 15267.

The test report of the performance test with report number 936/21203248/D1 as well as an addendum 
as an integral part of the test report with report number 936/21221382/C can be viewed on the internet 
at www.qal1.de.

The Hamamatsu 1P28HA-5 photomultiplier was withdrawn and replaced by the new Hamamatsu 
R11568-15 photomultiplier.

The Arcturus Bd. 101491-xx processor board was withdrawn and replaced by the new Arcturus Bd. 
110570-xx processor board.

The current software version of the measuring system is:

V 02.00.00 (113419-00)

Statement by TÜV Rheinland Energie und Umwelt GmbH dated 2nd October 2013
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Certified product 
This certificate applies to automated measurement systems conforming to the following description: 

The sample is drawn into the model 43i through the sample bulkhead. The sample flows through a hy-
drocarbon “kicker” which removes hydrocarbons from the sample by forcing the hydrocarbon molecules 
to permeate through the tube wall. The SO2 molecules pass through the hydrocarbon “kicker” unaffect-
ed.

The sample flows into the fluorescence chamber, where pulsating UV light excites the SO2 molecules. 
The condensing lens focuses the pulsating UV light into the minor assembly. The minor assembly con-
tains four selective mirrors that reflect only the wavelength which excite SO2 molecules. 

As the excited SO2 molecules decay to lower energy sates, they emit UV light that is proportional to the 
SO2 concentration. The bandpass filter allows only the wavelength emitted by the excited SO2 mole-
cules to reach the photomultiplier tube (PMT). The PMT detects the UV light emission from the decaying 
SO2 molecules. The photo detector, located at the back of the fluorescence chamber, continuously mon-
itors the pulsating UV light source and is connected to a circuit that compensates for fluctuations in the 
lamp intensity. 

As the sample leaves the optical chamber, it passes through a flow sensor, a capillary, and the “shell” 
side of the hydrocarbon kicker. The model 43i outputs the SO2 concentration to the front panel display, 
the analog outputs, and also makes the data available over the serial or ethernet connection. 

The function of the pulsed fluorescence analyser, model 43i, is based on the principle that SO2 mole-
cules absorb ultraviolet light (UV) and are excited on a certain wavelength and then reduce to a lower 
energy level, whereby they emit UV light on another wavelength. The following equation applies:

*

22 SOhvSO ®+ ´2 hvSO +®  (UV) 

In the first step, the SO2 molecules are excited by the UV light. In the second step they return to their 
original condition under the emission of hv´. The intensity of the fluorescence radiation is proportional to 
the number of SO2 molecules in the detection volume and thus proportional to SO2 concentration. 

The measuring principle complies with the standard reference method as stipulated in EN 14212. 

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 Energie 
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 product is 
presented on page 1 of this certificate. 
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This document as well as the certification mark remains property of TÜV Rheinland Energie und Umwelt 
GmbH. With revocation of the publication the certificate loses its validity. After the expiration of the cer-
tificate and on requests of the TÜV Rheinland Energie und Umwelt GmbH this document shall be re-
turned 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. 

Certification of Model 43i for SO2 is based on the documents listed below and the regular, continuous 
monitoring of the Quality Management System of the manufacturer:

Initial test: 

Test report: 936/21203248/D1 of 07 July 2006 
TÜV Rheinland Immissionsschutz und Energiesysteme GmbH, Cologne 

Publication: BAnz. 14 Oktober 2006, No. 194, p. 6715, chapter IV, No. 2.2
Announcement by UBA from 12 September 2006 

Initial certification according to EN 15267: 

Certificate No. 0000040219: 29 April 2014 

Expiration date of the certificate: 31 March 2019 

Test report: 936/21203248/D1 of 07 July 2006 
TÜV Rheinland Immissionsschutz und Energiesysteme GmbH, Cologne 

Addendum 936/21221382/C of 20 September 2013   
TÜV Rheinland Energie und Umwelt GmbH, Cologne 

Publication: BAnz AT 01 April 2014 B12, chapter VI, notification 23 
Announcement by UBA from 27 February 2014 

Notification: 

Publication: BAnz. 20 April 2007, No. 75, p. 4139, chapter IV, notification 1 and 6 
Announcement by UBA from 12 April 2007 

Publication: BAnz. 03 September 2008, No. 133, p. 3242, chapter IV, notification 13
Announcement by UBA from 12 August 2008 

Publication: BAnz. 25 August 2009, No. 125, p. 2929, chapter III, notification 17 
Announcement by UBA from 03 August 2009 

Publication: BAnz. 28 July 2010, No. 111, p. 2597, chapter III, notification 5 
Announcement by UBA from 12 July 2010  

Publication: BAnz. 29 July 2011, No. 113, p. 2725, chapter III, notification 19
Announcement by UBA from 15 July 2011  

Publication: BAnz AT 20 July 2012 B11, chapter IV, notification 24
Announcement by UBA from 06 July 2012 

Publication: BAnz AT 01 April 2014 B12, chapter VI, notification 23 
Announcement by UBA from 27 February 2014 
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Measuring device: Thermo Fisher Scientific Modell 43i Serial-No.: Device 1

Measured component: SO2 1h-limit value: 132 nmol/mol

No. Performance characteristic Result Square of partial uncertainty

1 Repeatability standard deviation at zero ≤ 1.0 nmol/mol 0.230 ur,z 0.06 0.0041

2 Repeatability standard deviation at 1h-limit value ≤ 3.0 nmol/mol 0.470 ur,lh 0.13 0.0173

3 "lack of fit" at 1h-limit value ≤ 4.0% of measured value -0.400 ul,lh -0.30 0.0929

4 Sensitivity coefficient of sample gas pressure at 1h-limit value ≤ 2.0 nmol/mol/kPa 0.040 ugp 0.30 0.0929

5 Sensitivity coefficient of sample gas temperature at 1h-limit value ≤ 1.0 nmol/mol/K -0.080 ugt -0.71 0.5065

6 Sensitivity coefficient of surrounding temperature at 1h-limit value ≤ 1.0 nmol/mol/K 0.188 ust 1.67 2.7972

7 Sensitivity coefficient of electrical voltage at 1h-limit value ≤ 0.30 nmol/mol/V -0.020 uV -0.20 0.0411

≤ 10 nmol/mol (Zero) 0.300

≤ 10 nmol/mol (Span) 0.030

≤ 5.0 nmol/mol (Zero) 1.130 uint,pos

≤ 5.0 nmol/mol (Span) 0.530
≤ 5.0 nmol/mol (Zero) -0.600
≤ 5.0 nmol/mol (Span) 0.770
≤ 5.0 nmol/mol (Zero) 0.100
≤ 5.0 nmol/mol (Span) -0.230 or
≤ 5.0 nmol/mol (Zero) 2.770
≤ 5.0 nmol/mol (Span) 2.030
≤ 10 nmol/mol (Zero) 7.400

≤ 10 nmol/mol (Span) 7.470 uint,neg

9 Averaging effect ≤ 7.0% of measured value -3.300 uav -2.51 6.3249

18 Difference sample/calibration port ≤ 1.0% 0.000 uDsc 0.00 0.0000

21 Uncertainty of test gas ≤ 3.0% 2.000 ucg 1.32 1.7424

Combined standard uncertainty uc 7.1063 nmol/mol

Expanded uncertainty U 14.2127 nmol/mol
Relative expanded uncertainty W 10.77 %

Maximum allowed expanded uncertainty Wreq 15 %

Performance criterion Partial uncertainty

8a Interferent H20 with 21 mmol/mol uH2O 0.02 0.0005

8b Interferent H2S with 200 nmol/mol

6.24 38.8800

8c Interferent NH3 with 200 nmol/mol

8d Interferent NO with 500 nmol/mol

8e Interferent NO2 with 200 nmol/mol

8f Interferent m-Xylene with 1 µmol/mol
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Measuring device: Thermo Fisher Scientific Modell 43i Serial-No.: Device 2

Measured component: SO2 1h-limit value: 132 nmol/mol

No. Performance characteristic Result Square of partial uncertainty

1 Repeatability standard deviation at zero ≤ 1.0 nmol/mol 0.130 ur,z 0.04 0.0014

2 Repeatability standard deviation at 1h-limit value ≤ 3.0 nmol/mol 0.390 ur,lh 0.11 0.0124

3 "lack of fit" at 1h-limit value ≤ 4.0% of measured value -0.400 ul,lh -0.30 0.0929

4 Sensitivity coefficient of sample gas pressure at 1h-limit value ≤ 2.0 nmol/mol/kPa 0.050 ugp 0.38 0.1452

5 Sensitivity coefficient of sample gas temperature at 1h-limit value ≤ 1.0 nmol/mol/K -0.210 ugt -1.87 3.4901

6 Sensitivity coefficient of surrounding temperature at 1h-limit value ≤ 1.0 nmol/mol/K 0.256 ust 2.28 5.1866

7 Sensitivity coefficient of electrical voltage at 1h-limit value ≤ 0.30 nmol/mol/V -0.020 uV -0.20 0.0411

≤ 10 nmol/mol (Zero) -0.470

≤ 10 nmol/mol (Span) 0.030

≤ 5.0 nmol/mol (Zero) 0.530 uint,pos

≤ 5.0 nmol/mol (Span) 1.230
≤ 5.0 nmol/mol (Zero) -1.270
≤ 5.0 nmol/mol (Span) 0.200
≤ 5.0 nmol/mol (Zero) -0.230
≤ 5.0 nmol/mol (Span) -0.400 or
≤ 5.0 nmol/mol (Zero) 2.130
≤ 5.0 nmol/mol (Span) 2.670
≤ 10 nmol/mol (Zero) 7.570

≤ 10 nmol/mol (Span) 7.370 uint,neg

9 Averaging effect ≤ 7.0% of measured value -3.560 uav -2.71 7.3608

18 Difference sample/calibration port ≤ 1.0% 0.100 uDsc 0.13 0.0174

21 Uncertainty of test gas ≤ 3.0% 2.000 ucg 1.32 1.7424

Combined standard uncertainty uc 7.8705 nmol/mol

Expanded uncertainty U 15.7410 nmol/mol
Relative expanded uncertainty W 11.92 %

Maximum allowed expanded uncertainty Wreq 15 %

Performance criterion Partial uncertainty

8a Interferent H20 with 21 mmol/mol uH2O 0.02 0.0005

8b Interferent H2S with 200 nmol/mol

6.62 43.8536

8c Interferent NH3 with 200 nmol/mol

8d Interferent NO with 500 nmol/mol

8e Interferent NO2 with 200 nmol/mol

8f Interferent m-Xylene with 1 µmol/mol
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Measuring device: Thermo Fisher Scientific Modell 43i Serial-No.: Device 1

Measured component: SO2 1h-limit value: 132 nmol/mol

No. Performance characteristic Result Square of partial uncertainty

1 Repeatability standard deviation at zero ≤ 1.0 nmol/mol 0.230 ur,z 0.06 0.0041

2 Repeatability standard deviation at 1h-limit value ≤ 3.0 nmol/mol 0.470 ur,lh
not considered, as 
ur,lh = 0,13 < ur,f

-

3 "lack of fit" at 1h-limit value ≤ 4.0% of measured value -0.400 ul,lh -0.30 0.0929

4 Sensitivity coefficient of sample gas pressure at 1h-limit value ≤ 2.0 nmol/mol/kPa 0.040 ugp 0.30 0.0929

5 Sensitivity coefficient of sample gas temperature at 1h-limit value ≤ 1.0 nmol/mol/K -0.080 ugt -0.71 0.5065

6 Sensitivity coefficient of surrounding temperature at 1h-limit value ≤ 1.0 nmol/mol/K 0.188 ust 1.67 2.7972

7 Sensitivity coefficient of electrical voltage at 1h-limit value ≤ 0.30 nmol/mol/V -0.020 uV -0.20 0.0411

≤ 10 nmol/mol (Zero) 0.300

≤ 10 nmol/mol (Span) 0.030

≤ 5.0 nmol/mol (Zero) 1.130

≤ 5.0 nmol/mol (Span) 0.530 uint,pos

≤ 5.0 nmol/mol (Zero) -0.600
≤ 5.0 nmol/mol (Span) 0.770
≤ 5.0 nmol/mol (Zero) 0.100
≤ 5.0 nmol/mol (Span) -0.230 or
≤ 5.0 nmol/mol (Zero) 2.770
≤ 5.0 nmol/mol (Span) 2.030
≤ 10 nmol/mol (Zero) 7.400

≤ 10 nmol/mol (Span) 7.470 uint,neg

9 Averaging effect ≤ 7.0% of measured value -3.300 uav -2.51 6.3249

10 Reproducibility standard deviation under field conditions ≤ 5.0% of average over 3 months 3.900 ur,f 5.15 26.5019

11 Long term drift at zero level ≤ 4.0 nmol/mol 0.340 ud,l,z 0.20 0.0385

12 Long term drift at span level ≤ 5.0% of max. of certification range 2.190 ud,l,lh 1.67 2.7856

18 Difference sample/calibration port ≤ 1.0% 0.000 uDsc 0.00 0.0000

21 Uncertainty of test gas ≤ 3.0% 2.000 ucg 1.32 1.7424

Combined standard uncertainty uc 8.9336 nmol/mol

Expanded uncertainty U 17.8671 nmol/mol
Relative expanded uncertainty W 13.54 %

Maximum allowed expanded uncertainty Wreq 15 %

Performance criterion Partial uncertainty

8a Interferent H20 with 21 mmol/mol
uH2O 0.02 0.0005

8b Interferent H2S with 200 nmol/mol

6.24 38.8800

8c Interferent NH3 with 200 nmol/mol

8d Interferent NO with 500 nmol/mol

8e Interferent NO2 with 200 nmol/mol

8f Interferent m-Xylene with 1 µmol/mol
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Measuring device: Thermo Fisher Scientific Modell 43i Serial-No.: Device 2

Measured component: SO2 1h-limit value: 132 nmol/mol

No. Performance characteristic Result Square of partial uncertainty

1 Repeatability standard deviation at zero ≤ 1.0 nmol/mol 0.130 ur,z 0.04 0.0014

2 Repeatability standard deviation at 1h-limit value ≤ 3.0 nmol/mol 0.390 ur,lh

not considered, 
as ur,lh = 0,11 < 

ur,f
-

3 "lack of fit" at 1h-limit value ≤ 4.0% of measured value -0.400 ul,lh -0.30 0.0929

4 Sensitivity coefficient of sample gas pressure at 1h-limit value ≤ 2.0 nmol/mol/kPa 0.050 ugp 0.38 0.1452

5 Sensitivity coefficient of sample gas temperature at 1h-limit value ≤ 1.0 nmol/mol/K -0.210 ugt -1.87 3.4901

6 Sensitivity coefficient of surrounding temperature at 1h-limit value ≤ 1.0 nmol/mol/K 0.256 ust 2.28 5.1866

7 Sensitivity coefficient of electrical voltage at 1h-limit value ≤ 0.30 nmol/mol/V -0.020 uV -0.20 0.0411

≤ 10 nmol/mol (Zero) -0.470

≤ 10 nmol/mol (Span) 0.030

≤ 5.0 nmol/mol (Zero) 0.530

≤ 5.0 nmol/mol (Span) 1.230 uint,pos

≤ 5.0 nmol/mol (Zero) -1.270
≤ 5.0 nmol/mol (Span) 0.200
≤ 5.0 nmol/mol (Zero) -0.230
≤ 5.0 nmol/mol (Span) -0.400 or
≤ 5.0 nmol/mol (Zero) 2.130
≤ 5.0 nmol/mol (Span) 2.670
≤ 10 nmol/mol (Zero) 7.570

≤ 10 nmol/mol (Span) 7.370 uint,neg

9 Averaging effect ≤ 7.0% of measured value -3.560 uav -2.71 7.3608

10 Reproducibility standard deviation under field conditions ≤ 5.0% of average over 3 months 3.900 ur,f 5.15 26.5019

11 Long term drift at zero level ≤ 4.0 nmol/mol 0.340 ud,l,z 0.20 0.0385

12 Long term drift at span level ≤ 5.0% of max. of certification range 2.700 ud,l,lh 2.06 4.2340

18 Difference sample/calibration port ≤ 1.0% 0.100 uDsc 0.13 0.0174

21 Uncertainty of test gas ≤ 3.0% 2.000 ucg 1.32 1.7424

Combined standard uncertainty uc 9.6284 nmol/mol

Expanded uncertainty U 19.2569 nmol/mol
Relative expanded uncertainty W 14.59 %

Maximum allowed expanded uncertainty Wreq 15 %

Performance criterion Partial uncertainty

8a Interferent H20 with 21 mmol/mol
uH2O 0.02 0.0005

8b Interferent H2S with 200 nmol/mol

6.62 43.8536

8c Interferent NH3 with 200 nmol/mol

8d Interferent NO with 500 nmol/mol

8e Interferent NO2 with 200 nmol/mol

8f Interferent m-Xylene with 1 µmol/mol



The Thermo Scientifi c™ Model 43i 

Sulfur Dioxide (SO
2
) Analyzer utilizes 

pulsed fl uorescence technology to 

measure the amount of sulfur dioxide in 

the air up to 100 ppm.

• Ethernet connectivity for effi cient

remote access

• Enhanced user interface with one

button programming and large

display screen

• Flash memory for increased data

storage and user downloadable

software

• Enhanced electronics design

optimizes product commonality

S O U R C E  G A S  A N A L Y Z E R

Thermo Scientifi c Model 43i 
Sulfur Dioxide Analyzer
 Pulsed fl uorescence gas analyzer

The Thermo Scientifi c Model 43i Sulfur 

Dioxide (SO
2
) Analyzer utilizes pulsed

fl uorescence technology to measure the 

amount of sulfur dioxide in the air up to

100 ppm.

The pulsing of the U.V. source lamp serves 

to increase the optical intensity whereby a 

greater U.V. energy throughput and lower 

detectable SO
2
 concentration are realized.

Refl ective bandpass fi lters, as compared to 

commonly used transmission fi lters, are less 

subject to photochemical degradation and 

more selective in wavelength isolation.

This results in both increased detection 

specifi city and long term stability. The state-

of-the-art gas analyzer offers features such 

as an Ethernet port as well as fl ash memory 

for increased data storage.

Ethernet connectivity provides effi cient 

remote access, allowing the user to 

download measurement information directly 

from the instrument without having to be 

on-site.

Easily programmable short-cut keys allow 

you to jump directly to frequently accessed 

functions, menus or screens. The larger 

interface screen can display up to fi ve lines 

of measurement information while the 

primary screen remains visible.

A M B I E N T  G A S  A N A L Y Z E R

Thermo Scientifi c Model 43i Sulfur Dioxide Analyzer
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Franklin, MA 02038
Ph: (866) 282-0430
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Thermo Scientifi c Model 43i Sulfur Dioxide Analyzer

Preset Ranges    0-0.05, 0.1, 0.2, 0.5, 1, 2, 5, and 10 ppm, 0-0.2, 0.5, 1, 2, 5, 10, 20, and 25 mg/m3

Extended Ranges    0-0.05, 1, 2, 5, 10, 20, 50 and 100 ppm, 0-2, 5, 10, 20, 50, 100, 200, and 250 mg/m3

Custom Ranges    0-0.05 to 100 ppm, 0-0.2 to 250 mg/m3

Zero Noise     1.0 ppb RMS (10 second averaging time), 0.5 ppb RMS (60 second averaging time),
    0.25 ppb RMS (300 second averaging time)

Lower Detectable Limit   < 0.5 ppb

Zero Drift (24 hour)    Less than 1 ppb

Span Drift (24 hour)    +/-0.5%

Response Time    < 20 seconds (lag time) (60 second or less averaging time) 
    < 100 seconds (rise time) 
    < 100 seconds (fall time)

Precision     1% of reading or 1 ppb (whichever is greater)

Linearity     +/-1% full scale < 100ppm

Sample Flow Rate    0.5 liters/min. (standard) 1 liter/min. (optional)

Interferences    < lower detectable limit except for the following: 
    (EPA Levels) NO < 3 ppb, M-Xylene < 1 ppb, H2O < 3% of reading

Temperature Range (Operating)   Performance specifi cations based on operation within 68°-86°F (20°C - 30°C) range  
    (per U.S. EPA guidelines).  Instrument may be safely operated over the range of 32°-113°F (0°-45°C).

Power Requirements    100 VAC, 115 VAC, 220-240 VAC +/-10% @ 165W

Size and Weight    16.75”(W) x 8.62”(H) x 23”(D), 48 lbs. (21.8 kg)

Outputs     Selectable voltage, RS232/RS485, TCP/IP, 10 status relays, and power fail Indication (standard).
    0-20 or 4-20 mA isolated current output (optional)

Inputs     16 digital inputs (standard), 8 0-10Vdc analog inputs (optional)

Approvals and Certifi cations   US EPA Equivalent Method: EQSA-0486-060, MCERTS Certifi ed: Sira MC070094/00
    EN14212: TÜV 936/21203248/D Report

To maintain optimal product performance, you need immediate access to experts worldwide, as well as priority status when your air quality equipment needs 

repair or replacement. We offer comprehensive, fl exible support solutions for all phases of the product life cycle. Through predictable, fi xed-cost pricing, our 

services help protect the return on investment and total cost of ownership of your Thermo Scientifi c products.

Model 43i Sulfur Dioxide 

Analyzer

Choose from the following 
configurations/options to customize 
your own Model 43i analyzer

1. Voltage options:

A = 115 VAC 60 Hz
B = 220 VAC 50 Hz
J = 100 VAC 50/60 Hz

2. Internal zero / span:

N = No zero / span assembly 
(standard)
Z = Internal zero span assembly
P = Internal permeation span source
w/ zero/span assembly
L = Oxygen Sensor with 
No Zero/Span

K = Oxygen Sensor with Zero/Span

3. Kicker Type:

S = Standard
H = Heated

4. Optional I/O:

A = None (standard)
C = 0-20, 4-20mA current output - 
6 channels, 0-10v analog input - 
8 channel

5. Mounting Hardware:

A = Bench mounting and Ears/
Handles, EIA

Your Order Code: 43i - _ _ _ _ _

Ordering Information

For more information, visit our website at thermoscientific.com
 
© 2014 Thermo Fisher Scientifi c Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientifi c Inc. and its subsidiaries. Specifi cations, 
terms and pricing are subject to change. Not all products are available in all countries. Please consult your local sales representative for details.

This product is manafactured in a plant whose quality management system is ISO 9001 certifi ed.
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CAMPIONATORI PORTATILI

• Leggero compatto, peso non superio-
re a 8,0 Kg

• Flusso operativo compreso tra 0,2 
e 30 litri/minuto con un unico range 
dinamico

• Nessuna necessità di adattatore per 
lavorare ai bassi flussi

• Pacco batterie ad elevata capacità 
in grado di garantire lunghi periodi di 
campionamento

• Pompa a singola testa a membrana

• Contatore volumetrico incorporato 
come richiesto dalle normative in vigo-
re

• Lettura del flusso con Mass Flow 
Meter con integrazione del dato

• Conformità alle normative RoHs-2006 
ed alla normativa UNI-EN.12919:2001

Con il nuovo campionatore portatile 
AirCube™ COM2 TH si può considerare 
conclusa l’era dei campionamenti con 
lunghe ed interminabili impostazioni. 
Con pochi passaggi nel facile menù di 
preparazione e si è subito pronti per 
un campionamento. polveri respirabili, 
fibre aerodisperse, polveri e gas tossici 
in emissione: il campionatore AirCube™ 
COM2 TH è la soluzione universale a tutte 
le esigenze di campionamento. 
Il tempo dei by-pass manuali o di non 
accurati e poco pratici orifizi tarati per alti 
e bassi flussi è terminato. Basta impostare 
il flusso desiderato ed iniziare il campio-
namento!!! 
Con il range di flusso compreso tra 0,1 
e 30 litri per minuto in una unica scala 
dinamica, AirCube™ COM2 non ha rivali.
Il campionatore AirCube™ COM2 è il 
vero compatto della categoria con 
solo 24 cm per lato e 27 per 
altezza ma con all’interno 

il contatore volume-
trico a secco come 
richiesto dalle più 
comuni normative 
vigenti. 
Unico nel suo genere 
dotato di una pompa 
a membrana alimenta-
bile a 12Vcc. 
Elevato range di por-
tata e compensazione 
delle perdite di carico 
superiore a 2200 mm/
H

2
O

Il campionatore a por-
tata costante AirCube™ 
Com2 TH appartiene alla 
seconda generazione 
dell’affermata linea di 
campionatori portatili 
realizzati da Analitica 
Strumenti.
Nuovo per compattezza, 
più leggero con l’esclusiva 
valvola proporzionale per 
un’accurata regolazione del 
flusso di aspirazione. 
Il campionatore AirCube™ Com2 
TH è regolabile con flusso operativo 
compreso in un unico range dinamico 
tra 0,2 e 30 litri per minuto senza l’au-
silio di valvole by-pass e senza l’utilizzo 
di regolatori particolari per operare nel 
campo dei bassi flussi. Unico nel suo 
genere, il campionatore AirCube™ Com2 
TH è alimentabile con batterie ricaricabili 
e direttamente da rete elettrica senza 
l’utilizzo di alimentatori esterni.
La nuova scheda con display grafico ad 
alta risoluzione e retroilluminato consente 
una facile ed intuitiva impostazione dei 
dati ed una visualizzazione immediata 
durante le fasi operative di campiona-

mento visualizzando in tempo reale 
tutti i dati riferiti ad esso come: 

flusso istantaneo e flusso medio 
del periodo, temperatura istan-

tanea al contatore e media 
del periodo, temperatura 
ambiente istantanea e tem-
peratura media del perio-
do, pressione barometrica 
atmosferica istantanea e 
media del periodo, volu-
me parziale campiona-
to, tempo di campio-

namento. Inoltre sempre 
da display è possibile seguire 

l’andamento del campionamento su 
grafico impostato sulla base flusso di 

aspirazione e tempo. 
Questa opzione consente di verificare la 
validità del campionamento validando il 
dato con calcolo della deviazione stan-
dard.

Caratteristiche Tecniche

• Campo regolazione del flusso 0,2-30 
litri minuto

• Flusso massimo di impiego 28 lit/minu-
to (testato con filtro Fiberfilm 47 mm 1800 
mm/H

2
O)

• Massima compensazione raggiungibile: 
2200 mm/H

2
0 

• Compensazione a controllo elettronico 
delle perdite di carico

• Pompa aspirante membrana singola testa

• Attenuatore di pulsazioni con controllo 
di pressione incorporato

• Regolazione automatica del flusso di 
aspirazione con valvola proporzionale 
brevettata

• Controllo del flusso con dispositivo 
Mass Flow Meter con letture istantanea 
ed integrata

• Impostazione del campionamento per 
tempi e volumi direttamente dalla tastiera

• Impostazione del flusso di campiona-
mento da tastiera

• Rilevazione istantanea e calcolo della 
media per:

Temperatura al contatore

Temperatura ambiente

Pressione barometrica atmosferica

Flusso di aspirazione

Velocità e direzione del vento (a sensori 

AirCube™ COM2 TH e COM2 ISO
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CAMPIONATORI PORTATILI

installati disponibili opzionali)

• Visualizzazione grafica dell’andamento 
del campionamento con calcolo della 
deviazione standard

• Possibilità di controllo remoto mediante 
scheda GSM/GPRS (Opzionale)

• Possibilità di gestione gruppo sequen-
ziale con elettrovalvole per polveri e gas 

• Volume totale rilevabile da contatore 
volumetrico integrato

• Possibilità di impostazione della tempe-
ratura di normalizzazione

• Scheda elettronica conforme ai requisiti 
dettati dalla normativa RoHS-2006

• Conforme alla normativa EN-12919:2001

• Possibilità di doppia alimentazione con 
batterie ricaricabili e con rete 220V senza 
utilizzo di alimentatori esterni.

Caratteristiche Fisiche

• Peso: 8 Kg.

• Dimensioni: 245x245x270 mm (LxPxH)

• Conformità CE sulla Compatibilità 
Elettromagnetica 89/336/CEE riferito alle 
normative EN 50081-1, EN 6111-6-2, EN 
55014-1, EN 61326-1 ed EN 60204-1:1997-
12 riguardante le prove strumentali di 
sicurezza elettrica

• Alimentazione

12Vcc con pacco 
batterie Power 
Pack Com 
(Opzionale 600/
PP014A3COM2)

• Alimentazione da rete 220V/AC con 
cavo standard

Al campionatore portatile AirCube 
COM2-TH è possibile collegare i moduli 
da 8 posti per il campionamento sequen-
ziale di polveri ed il nuovo dispositivo 
per campionamenti sequenziali di gas 
con l’ausilio di fiale adsorbenti GasCheck 
Basic.

Il campionatore portatile 
AirCube™ COM2 TH è 
disponibile anche nella 
versione ISO in grado 
di effettuare i campio-
namenti da camino con 
il calcolo e la regolazione 
dei flussi di aspirazione 
in tempo reale conforme 
ai requisiti delle norma-
tive attualmente in vigo-
re. Il nuovo campionatore 
AirCube™ COM2 ISO è 
un unico strumento dalle 
dimensioni contenute è 
in grado di acquisire tutti 
i parametri presenti all’in-
terno del camino regolando 
automaticamente le condizioni 
di campionamento.
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WIRELESS VANTAGE PRO2
™
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Vantage Pro2™ (6152, 6153) and Vantage Pro2™ Plus (6162, 6163) Wireless Weather Stations include two components: the 

Integrated Sensor Suite (ISS) which houses and manages the external sensor array, and the console which provides the user 

interface, data display, and calculations. The ISS and Vantage Pro2 console communicate via an FCC-certified, license-free, 

spread-spectrum frequency-hopping (FHSS) transmitter and receiver. User-selectable transmitter ID codes allow up to eight 

stations to coexist in the same geographic area. The frequency hopping spread spectrum technology provides greater 

communication strength over longer distances and areas of weaker reception. The Wireless Vantage Pro2 Plus weather station 

includes two additional sensors that are optional on the Vantage Pro2: the UV sensor and the solar radiation sensor. 

The console may be powered by batteries or by the included AC-power adapter. The wireless ISS is solar powered with a battery 

backup. Use WeatherLink
®
 for Vantage Pro2 and Vantage Vue

®
 to let your weather station interface with a computer, to log 

weather data, and to upload weather information to the internet.

The 6152 and 6162 rely on passive shielding to reduce solar-radiation induced temperature errors in the outside temperature 

sensor readings. The Fan-aspirated 6153 and 6163 combine passive shielding with a solar-powered fan that draws outside air 

in over the temperature and humidity sensors, providing a much more accurate temperature reading than that available using 

passive shielding alone.

In tegrated Sensor  Sui te  ( ISS)
(Includes product numbers: 6152, 6153, 6162, 6163, 6322, 6323, 6327 & 6328)

Operating Temperature  . . . . . . . . . . . . . . . . . . . . . . . . . . -40° to +150°F (-40° to +65°C)

Non-operating Temperature . . . . . . . . . . . . . . . . . . . . . . . -40° to +158°F (-40° to +70°C)

Current Draw (ISS SIM only)  . . . . . . . . . . . . . . . . . . . . . . 0.14 mA (average), 30 mA (peak) at 4 to 6 VDC

Solar Power Panel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 Watts (ISS SIM), plus 0.75 Watts (Fan-Aspirated)

Battery (ISS SIM /Fan-Aspirated) . . . . . . . . . . . . . . . . . . . CR-123 3-Volt Lithium cell / 2 - 1.2 Volt NiMH C-cells

Battery Life (3-Volt Lithium cell) . . . . . . . . . . . . . . . . . . . . 8 months without sunlight - greater than 2 years depending on solar charging

Battery Life (NiMH C-cells, Fan-Aspirated) . . . . . . . . . . . . Up to 2 years

Fan Aspiration Rate (Fan-Aspirated only)

Intake Flow Rate, full sun . . . . . . . . . . . . . . . . . . . . . 190 feet/min. (0.9 m/s)

Intake Flow Rate, battery only . . . . . . . . . . . . . . . . . . 80 feet/min. (0.4 m/s) 

Sensor Chamber Flow Rate, full sun . . . . . . . . . . . . . 500 feet/min. (2.5 m/s) 

Sensor Chamber Flow Rate, battery only  . . . . . . . . . 280 feet/min. (1.4 m/s) 

Connectors, Sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Modular RJ-11

Cable Type  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-conductor, 26 AWG

Cable Length, Anemometer . . . . . . . . . . . . . . . . . . . . . . . 40’ (12 m) (included) 240’ (73 m) (maximum recommended)

Note: Maximum displayable wind decreases as the length of cable increases. At 140’ (42 m) of cable, the maximum wind speed displayed is 135 mph 
(60 m/s); at 240’ (73 m), the maximum wind speed displayed is 100 mph (34 m/s).

Wind Speed Sensor  . . . . . . . . . . . . . . . . . . . . . . . . . . . . Solid state magnetic sensor

Wind Direction Sensor  . . . . . . . . . . . . . . . . . . . . . . . . . . Wind vane with potentiometer

Rain Collector Type  . . . . . . . . . . . . . . . . . . . . . . . . . . . . Tipping bucket, 0.01" per tip (0.2 mm with metric rain adapter), 33.2 in2 (214 cm2)
collection area

Temperature Sensor Type . . . . . . . . . . . . . . . . . . . . . . . . PN Junction Silicon Diode

Relative Humidity Sensor Type  . . . . . . . . . . . . . . . . . . . . Film capacitor element

Housing Material  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . UV-resistant ABS, ASA plastic (SPARS only)

ISS Dimensions (not including anemometer or bird spikes):

6152 6162
6153 6163

Wireless Vantage Pro2™ & 

Vantage Pro2™ Plus Stations

( Inc luding Fan-Aspirated Models)

DS6152_62_53_63 (Rev. R 11/24/15)
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Wireless Vantage Pro2
™

Vantage Pro2 with Standard Rad Shield. . . . . . . . . . . . . . 14.0" x 9.4" x 14.5"  (356 mm x 239 mm x 368 mm)

Vantage Pro2 with Fan-Aspirated Rad Shield . . . . . . . . . . 20.8" x 9.4" x 16.0" (528 mm x 239 mm x 406 mm)

Vantage Pro2 Plus with Standard Rad Shield  . . . . . . . . . 14.3" x 9.7" x 14.5"  (363 mm x 246 mm x 368 mm)

Vantage Pro2 Plus with Fan-Aspirated Rad Shield . . . . . . 21.1" x 9.7" x 16.0" (536 mm x 246 mm x 406 mm)

Console
(Includes product number 6312)

Console Operating Temperature  . . . . . . . . . . . . . . . . . . . +32° to +140°F (0° to +60°C)

Non-Operating (Storage) Temperature . . . . . . . . . . . . . . . +14° to +158°F (-10° to +70°C)

Current Draw  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.9 mA average, 30 mA peak, (add 120 mA for display lamps, add 0.125 mA for 
each optional wireless transmitter received by the console) at 4 - 6 VDC

AC Power Adapter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 VDC, 300 mA, regulated

Batteries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 C-cells

Battery Life . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . up to 9 months

Connectors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Modular RJ-11

Housing Material  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . UV-resistant ABS plastic

Console Display Type  . . . . . . . . . . . . . . . . . . . . . . . . . . . LCD Transflective

Display Backlight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LEDs

Console Dimensions

Console with antenna down (L x H x D)  . . . . . . . . . . 10.625"  x  6.125"  x 1.625"  (270 mm x 156 mm x 41 mm)

Console with antenna extended up (L x H x D) . . . . . 10.625"  x  9.625"  x 1.625" (270 mm x 245 mm x 41 mm)

Display (L x H)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.94" x 3.375" (151 mm x 86 mm)

Weight (with batteries) . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.88 lbs. (.85 kg)

Data Displayed on Console

Data display categories are listed with General first, then in alphabetical order.

General

Historical Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Includes the past 24 values listed unless otherwise noted; all can be cleared and 
all totals reset

Daily Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Includes the earliest time of occurrence of highs and lows; period begins/ends at 
12:00 am

Monthly Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Period begins/ends at 12:00 am on the first of the month

Yearly Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Period begins/ends at 12:00 am on the first of January unless otherwise noted

Current Display Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . Current display data describes the current reading for each weather variable. In 
most cases, the variable lists the most recently updated reading or calculation. 
Some current variable displays can be adjusted so there is an offset for the reading

Current Graph Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Current graph data appears in the right-most column in the console graph and 
represents the latest value within the last period on the graph; totals can be set or 
reset. Display intervals vary. Examples include: Instant, 15-min., and Hourly 
Reading; Daily, Monthly, High and Low

Graph Time Interval  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 min., 10 min., 15 min., 1 hour, 1 day, 1 month, 1 year (user-selectable, availability 
depends upon variable selected)

Graph Time Span . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 Intervals + Current Interval (see Graph Intervals to determine time span)

Graph Variable Span (Vertical Scale) . . . . . . . . . . . . . . . . Automatic (varies depending upon data range); Maximum and Minimum value in 
range appear in ticker

Alarm Indication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Alarms sound for only 2 minutes (time alarm is always 1 minute) if operating on 
battery power. Alarm message is displayed in ticker as long as threshold is met or 
exceeded. Alarms can be silenced (but not cleared) by pressing the DONE key.

Transmission Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . Varies with transmitter ID code from 2.25 seconds (#1=shortest), to 3 seconds 
(#8=longest)

Update Interval  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Varies with sensor - see individual sensor specs
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Barometric Pressure

Resolution and Units. . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.01" Hg, 0.1 mm Hg, 0.1 hPa/mb (user-selectable)

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.00" to 32.50" Hg, 410 to 820 mm Hg, 540 to 1100 hPa/mb

Elevation Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -999’ to +15,000’ (-600 m to 4570 m) (Note that console screen limits entry of lower 
elevation to -999’ when using feet as elevation unit.)

Uncorrected Reading Accuracy. . . . . . . . . . . . . . . . . . . . ±0.03" Hg (±0.8 mm Hg, ±1.0 hPa/mb) (at room temperature)

Sea-Level Reduction Equation Used . . . . . . . . . . . . . . . . United States Method employed prior to use of current “R Factor” method

Equation Source . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Smithsonian Meteorological Tables

Equation Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±0.01" Hg (±0.3 mm Hg, ±0.3 hPa/mb)

Elevation Accuracy Required  . . . . . . . . . . . . . . . . . . . . . ±10’ (3m) to meet equation accuracy specification

Overall Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±0.03" Hg (±0.8 mm Hg, ±1.0 hPa/mb)

Trend (change in 3 hours). . . . . . . . . . . . . . . . . . . . . . . . Change 0.06" (2 hPa/mb,1.5 mm Hg) = Rapidly
Change 0.02" (0.7hPa/mb, 0.5 mm Hg)= Slowly

Trend Indication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 position arrow: Rising (rapidly or slowly), Steady, or Falling (rapidly or slowly)

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 minute or when console BAR key is pressed twice

Current Display  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant

Current Graph Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant, 15-min., and Hourly Reading; Daily, Monthly, High and Low

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . . . . 15-min. and Hourly Reading; Daily, Monthly Highs and Lows

Alarms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High Threshold from Current Trend for Storm Clearing (Rising Trend
Low Threshold from Current Trend for Storm Warning (Falling Trend)

Range for Rising and Falling Trend Alarms . . . . . . . . . . . 0.01 to 0.25" Hg (0.1 to 6.4 mm Hg, 0.1 to 8.5 hPa/mb) 

Clock

Resolution  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 minute

Units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Time: 12 or 24 hour format (user-selectable)

Date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  US or International format (user-selectable)

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±8 seconds/month

Adjustments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Time: Automatic Daylight Savings Time (for users in North America and Europe 
that observe it in AUTO mode, MANUAL setting available for all other areas)    
Date: Automatic Leap Year

Alarms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Once per day at set time when active

Dewpoint (calculated)

Resolution and Units. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1°F or 1°C (user-selectable) °C is converted from °F rounded to the nearest 1°C

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -105° to +130°F (-76° to +54°C)

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±2°F (±1°C) (typical) 

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 to 12 seconds

Source  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . World Meteorological Organization (WMO)

Equation Used  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . WMO Equation with respect to saturation of moist air over water

Variables Used . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant Outside Temperature and Instant Outside Relative Humidity

Current Display Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant Calculation

Current Graph Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant Calculation; Daily, Monthly High and Low

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . . . . Hourly Calculations; Daily, Monthly Highs and Lows

Alarms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High and Low Threshold from Instant Calculation

Evapotranspiration (calculated, requires solar radiation sensor)

Resolution and Units. . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.01" or 0.1 mm (user-selectable) 

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Daily to 32.67" (832.1 mm); Monthly & Yearly to 199.99" (1999.9 mm)

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Greater of 0.01" (0.25 mm) or ±5%, Reference: side-by-side comparison against a 
CIMIS ET weather station

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 hour

Calculation and Source . . . . . . . . . . . . . . . . . . . . . . . . . . Modified Penman Equation as implemented by CIMIS (California Irrigation 
Management Information System) including Net Radiation calculation

Current Display Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . Latest Hourly Total Calculation

Current Graph Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . Latest Hourly Total Calculation, Daily, Monthly, Yearly Total

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . . . . Hourly, Daily, Monthly, Yearly Totals

Alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High Threshold from Latest Daily Total Calculation
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Forecast

Variables Used. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Barometric Reading & Trend, Wind Speed & Direction, Rainfall, Temperature, 
Humidity, Latitude & Longitude, Time of Year

Update Interval  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 hour

Display Format . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Icons on top center of display; detailed message in ticker at bottom

Variables Predicted  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sky Condition, Precipitation, Temperature Changes, Wind Direction and Speed

Heat Index (calculated)

Resolution and Units  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1°F or 1°C (user-selectable) °C is converted from °F rounded to the nearest 1°C 

Range  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40° to +165°F (-40° to +74°C)

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±2°F (±1°C) (typical)

Update Interval  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 to 12 seconds

Source . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . United States National Weather Service (NWS)/NOAA

Formulation Used. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Steadman (1979) modified by US NWS/NOAA and Davis Instruments to increase 
range of use

Variables Used. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant Outside Temperature and Instant Outside Relative Humidity

Current Display Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant Calculation

Current Graph Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant Calculation; Daily, Monthly High 

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hourly Calculations; Daily, Monthly Highs 

Alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High Threshold from Instant Calculation

Humidity

Inside Relative Humidity (sensor located in console)

Resolution and Units. . . . . . . . . . . . . . . . . . . . . . . . . 1%

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 to 100% RH

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±3% from 1% to 90%; ±5% from 90% to 100%

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 minute

Current Display Data  . . . . . . . . . . . . . . . . . . . . . . . . Instant (user-adjustable offset available)

Current Graph Data  . . . . . . . . . . . . . . . . . . . . . . . . . Instant; Hourly Reading; Daily, Monthly High and Low

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . Hourly Readings; Daily, Monthly Highs and Lows

Alarms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High and Low Threshold from Instant Reading

Outside Relative Humidity (sensor located in ISS)

Resolution and Units. . . . . . . . . . . . . . . . . . . . . . . . . 1%

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 to 100% RH

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±2% 

Temperature Coefficient . . . . . . . . . . . . . . . . . . . . . . 0.03% per °F (0.05% per °C), reference 68°F (20°C)

Drift  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±0.5% per year

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 seconds to 1 minute 

Current Display Data  . . . . . . . . . . . . . . . . . . . . . . . . Instant (user-adjustable offset available)

Current Graph Data  . . . . . . . . . . . . . . . . . . . . . . . . . Instant; Hourly Reading; Daily, Monthly High and Low

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . Hourly Readings; Daily, Monthly Highs and Lows

Alarms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High and Low Threshold from Instant Reading

Extra Outside Relative Humidity (sensor located inside Temperature/Humidity Station)

Resolution and Units. . . . . . . . . . . . . . . . . . . . . . . . . 1%

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 to 100% RH

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±2%

Temperature Coefficient . . . . . . . . . . . . . . . . . . . . . . 0.03% per °F (0.05% per °C), reference 68°F (20°C)

Drift  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±0.5% per year

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 seconds to 1 minute

Current Display Data  . . . . . . . . . . . . . . . . . . . . . . . . Instant Reading (user adjustable) 

Alarms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High and Low Threshold from Instant Reading
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Leaf Wetness (requires leaf wetness sensor)

Resolution  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 to 15

Dry/Wet Threshold  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . User-selectable

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±0.5

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 to 54 seconds

Current Graph Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant Reading; Daily High and Low; Monthly High 

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . . . . Hourly Readings; Daily Highs and Lows; Monthly Highs

Alarms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High and Low Thresholds from Instant Reading

Moon Phase

Console Resolution. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1/8 (12.5%) of a lunar cycle, 1/4 (25%) of lighted face on console

WeatherLink Resolution  . . . . . . . . . . . . . . . . . . . . . . . . . 0.09% of a lunar cycle, 0.18% of lighted face maximum (depends on screen 
resolution)

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . New Moon, Waxing Crescent, First Quarter, Waxing Gibbous, Full Moon, Waning 
Gibbous, Last Quarter, Waning Crescent

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±38 minutes

Rainfall

Resolution and Units. . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.01" or 0.2 mm (user-selectable) (1 mm at totals  2000 mm)

Daily/Storm Rainfall Range . . . . . . . . . . . . . . . . . . . . . . . 0 to 99.99" (0 to 999.8 mm)

Monthly/Yearly/Total Rainfall Range . . . . . . . . . . . . . . . . 0 to 199.99" (0 to 6553 mm)

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . For rain rates up to 4"/hr (100 mm/hr): ±4% of total or  ± one tip of the 
bucket (0.01"/0.2mm), whichever is greater. 

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 to 24 seconds

Storm Determination Method  . . . . . . . . . . . . . . . . . . . . . 0.02" (0.5 mm) begins a storm event, 24 hours without further accumulation ends 
a storm event

Current Display Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . Totals for Past 15-min

Current Graph Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . Totals for Past 15-min, Past 24-hour, Daily, Monthly, Yearly (start date user-
selectable) and Storm (with begin date); Umbrella is displayed when 15-minute 
total exceeds zero

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . . . . Totals for 15-min, Daily, Monthly, Yearly (start date user-selectable) and Storm 
(with begin and end dates)

Alarms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High Threshold from Latest Flash Flood (15-min. total, default is 0.50", 12.7 mm), 
24-Hour Total, Storm Total, 

Range for Rain Alarms . . . . . . . . . . . . . . . . . . . . . . . . . . 0 to 99.99" (0 to 999.7 mm)

Rain Rate

Resolution and Units. . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.01" or 0.1 mm (user-selectable) at typical rates (see Fig. 4 and 5)

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0, 0.04"/hr (1 mm/hr) to 96"/hr (0 to 2438 mm/hr)

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±5% for rates less than 5" per hour (127 mm/hr)

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 to 24 seconds

Calculation Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Measures time between successive tips of tipping bucket. Elapsed time greater 
than 15 minutes or only one tip of the rain collector constitutes a rain rate of zero. 

Current Display Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant

Current Graph Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant and 1-min. Reading; Hourly, Daily, Monthly and Yearly High

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-min Reading; Hourly, Daily, Monthly and Yearly Highs

Alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High Threshold from Instant Reading

Soil Moisture (requires soil moisture sensor)

Resolution  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 cb

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 to 200 cb

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77 to 90 seconds

Current Graph Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant Reading; Daily and Monthly High and Low

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . . . . Hourly Readings; Daily and Monthly Highs and Lows

Alarms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High and Low Thresholds from Instant Reading
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Solar Radiation (requires solar radiation sensor)

Resolution and Units  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 W/m2

Range  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 to 1800 W/m2

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±5% of full scale (Reference: Eppley PSP at 1000 W/m2)

Drift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . up to ±2% per year

Cosine Response . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±3% for angle of incidence from 0° to 75°

Temperature Coefficient . . . . . . . . . . . . . . . . . . . . . . . . . . -0.067% per °F (-0.12% per °C); reference temperature = 77°F (25 °C)

Update Interval  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 seconds to 1 minute (5 minutes when dark)

Current Graph Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant Reading and Hourly Average; Daily, Monthly High

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hourly Average, Daily, Monthly Highs

Alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High Threshold from Instant Reading

Sunrise and Sunset

Resolution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 minute

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±1 minute

Reference  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . United States Naval Observatory

Temperature

Inside Temperature (sensor located in console)

Resolution and Units. . . . . . . . . . . . . . . . . . . . . . . . . Current Data: 0.1°F or 1°F or 0.1°C or 1°C (user-selectable) °C is converted from 
°F rounded to the nearest 1°C
Historical Data and Alarms: 1°F or 1°C (user-selectable)

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . +32° to +140°F (0° to +60°C)

Sensor Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . ±1°F (±0.5°C) (typical) See Fig. 2

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 minute

Current Display Data  . . . . . . . . . . . . . . . . . . . . . . . . Instant (user-adjustable offset available)

Current Graph Data  . . . . . . . . . . . . . . . . . . . . . . . . . Instant Reading; Daily and Monthly High and Low

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . Hourly Readings; Daily and Monthly Highs and Lows

Alarms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High and Low Thresholds from Instant Reading

Outside Temperature (sensor located in ISS)

Resolution and Units. . . . . . . . . . . . . . . . . . . . . . . . . Current Data: 0.1°F or 1°F or 0.1°C or 1°C (user-selectable) nominal  
°C is converted from °F rounded to the nearest 1°C Historical Data and Alarms: 1°F 
or 1°C (user-selectable)

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40° to +150°F (-40° to +65°C)

Sensor Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . ±0.5°F (±0.3°C) See Fig. 1

Radiation Induced Error (Passive Shield)  . . . . . . . . . +4°F (2°C) at solar noon (insolation = 1040 W/m2, avg. wind speed  2 mph (1 ms)) 
(reference: RM Young Model 43408 Fan-Aspirated Radiation Shield)

Radiation Induced Error (Fan-Aspirated Shield)  . . . . +0.6°F (0.3°C) at solar noon (insolation = 1040 W/m2, avg. wind speed  2 mph 
(1 m/s)) (reference: RM Young Model 43408 Fan-Aspirated Radiation Shield)

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 to 12 seconds

Current Display Data  . . . . . . . . . . . . . . . . . . . . . . . . Instant (user-adjustable offset available)

Current Graph Data  . . . . . . . . . . . . . . . . . . . . . . . . . Instant Reading; Daily, Monthly, Yearly High and Low

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . Hourly Readings; Daily, Monthly, Yearly Highs and Lows

Alarms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High and Low Thresholds from Instant Reading

Extra Temperature Probes

Resolution and Units. . . . . . . . . . . . . . . . . . . . . . . . . Current Data: 1°F or 1°C (user-selectable) °C is converted from °F rounded to the 
nearest 1°C
Historical Data and Alarms: 1°F or 1°C (user-selectable)

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -40° to +150°F (-40° to +65°C)

Sensor Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . ±1°F (±0.5°C) (typical) See Fig. 3

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 to 12 seconds (77 to 90 seconds for Leaf Wetness/Temperature and Soil 
Moisture/Temperature Stations)

Current Display Data  . . . . . . . . . . . . . . . . . . . . . . . . Instant Reading (user-adjustable offset available)

Alarms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High and Low Thresholds from Instant Reading
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Temperature Humidity Sun Wind Index (requires solar radiation sensor)

Resolution and Units. . . . . . . . . . . . . . . . . . . . . . . . . . . . 1°F or 1°C (user-selectable) °C is converted from °F rounded to the nearest 1°C

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -90° to +165°F (-68° to +74°C)

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±4°F (±2°C) (typical) 

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 to 12 seconds

Sources and Formulation Used . . . . . . . . . . . . . . . . . . . . United States National Weather Service (NWS)/NOAA
Steadman (1979) modified by US NWS/NOAA and Davis Instruments to increase 
range of use and allow for cold weather use

Variables Used . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant Outside Temperature, Instant Outside Relative Humidity, 10-minute 
Average Wind Speed, 10-minute Average Solar Radiation

Formulation Description  . . . . . . . . . . . . . . . . . . . . . . . . . Uses Heat Index as base temperature, affects of wind and solar radiation are 
either added or subtracted from this base to give an overall effective temperature

Current Graph Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant and Hourly Calculation; Daily, Monthly High 

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . . . . Hourly Calculation; Daily, Monthly Highs 

Alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High Threshold from Instant Reading

Ultra Violet (UV) Radiation Dose (requires UV sensor)

Resolution and Units. . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.1 MEDs to 19.9 MEDs; 1 MED above 19.9 MEDS

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 to 199 MEDs

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±5% of daily total

Drift  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . up to ±2% per year

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 seconds to 1 minute (5 minutes when dark)

Current Graph Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . Latest Daily Total (user resettable at any time from Current Screen)

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . . . . Hourly, Daily Totals (user reset from Current Screen does not affect these values)

Alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High Threshold from Daily Total

Alarm Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 to 19.9 MEDs

Ultra Violet (UV) Radiation Index (requires UV sensor)

Resolution and Units. . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.1 Index

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 to 16 Index

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±5% of full scale (Reference: Yankee UVB-1 at UV index 10 (Extremely High))

Cosine Response . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±4% FS (0° to 90° zenith angle)

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 seconds to 1 minute (5 minutes when dark)

Current Graph Data  . . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant Reading and Hourly Average; Daily, Monthly High

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . . . . Hourly Average, Daily, Monthly Highs

Alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High Threshold from Instant Calculation
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Wind

Wind Chill (Calculated)

Resolution and Units. . . . . . . . . . . . . . . . . . . . . . . . . 1°F or 1°C (user-selectable) °C is converted from °F rounded to the nearest 1°C

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -110° to +135°F   (-79° to +57°C)

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±2°F (±1°C) (typical)

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 to 12 seconds

Source . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . United States National Weather Service (NWS)/NOAA

Equation Used  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Osczevski (1995) (adopted by US NWS in 2001)

Variables Used . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant Outside Temperature and 10-min. Avg. Wind Speed

Current Display Data  . . . . . . . . . . . . . . . . . . . . . . . . Instant Calculation

Current Graph Data  . . . . . . . . . . . . . . . . . . . . . . . . . Instant Calculation; Hourly, Daily and Monthly Low

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . Hourly, Daily and Monthly Lows

Alarm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Low Threshold from Instant Calculation

Wind Direction

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 - 360°

Display Resolution  . . . . . . . . . . . . . . . . . . . . . . . . . . 16 points (22.5°) on compass rose, 1° in numeric display

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±3°

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 to 3 seconds

Current Display Data  . . . . . . . . . . . . . . . . . . . . . . . . Instant (user-adjustable offset available)

Current Graph Data  . . . . . . . . . . . . . . . . . . . . . . . . . Instant; 10-min. Dominant; Hourly, Daily, Monthly Dominant

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . Past 6 10-min. Dominants on compass rose only; Hourly, Daily, Monthly Dominants

Wind Speed

Resolution and Units. . . . . . . . . . . . . . . . . . . . . . . . . 1 mph, 1 km/h, 0.4 m/s, or 1 knot (user-selectable). Measured in mph, other units 
are converted from mph and rounded to nearest 1 km/hr, 0.1 m/s, or 1 knot.

Range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 to 200 mph, 1 to 173 knots, 0.5 to 89 m/s, 1 to 322 km/h

Update Interval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Instant Reading: 2.5 to 3 seconds, 10-minute Average: 1 minute

Accuracy  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ±2 mph (2 kts, 3 km/h, 1 m/s) or ±5%, whichever is greater

Maximum Cable Length  . . . . . . . . . . . . . . . . . . . . . . 240’ (73 m) (See note on page 1)

Current Display Data  . . . . . . . . . . . . . . . . . . . . . . . . Instant

Current Graph Data  . . . . . . . . . . . . . . . . . . . . . . . . . Instant; 10-minute and Hourly Average; Hourly High; Daily, Monthly and Yearly 
High with Direction of High

Historical Graph Data . . . . . . . . . . . . . . . . . . . . . . . . 10-min. and Hourly Averages; Hourly Highs; Daily, Monthly and Yearly Highs with 
Direction of Highs 

Alarms  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . High Thresholds from Instant Reading and 10-minute Average

Wireless Communicat ions

Transmit/Receive Frequency

US Models  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  902 - 928 MHz FHSS, 

EU Models  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 868.0 - 868.6 MHz FHSS

Japan Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 928.15 - 929.65 MHz FHSS

NZ Models  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921 - 928 MHz FHSS

India Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865.0 - 867.0 MHz FHSS

ID Codes Available. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Output Power

US Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 902 - 928 MHz FHSS: FCC-certified low power, less than 8 mW, no license required

EU Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 868.0 - 868.6 MHz FHSS. CE-certified, less than 8 mW, no license required.

Japan Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 928.15 - 929.65 MHz FHSS, less than 1 mW, no license required.

NZ Models . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 921- 928 MHz FHSS, less than 10mW, no license required.

India Models. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865.0 - 867.0 MHz, less than 10mW, no license required.

Range: All models except Japan

Line of Sight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . up to 1000 feet (300 m)

Through Walls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 to 400 feet (60 to 120 m)

Range: Japan models

Line of Sight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . up to 300 feet (100 m)

Through Walls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 to 200 feet (15 to 60m)

Sensor Inputs

RF Filtering. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . RC low-pass filter on each signal line
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Sensor  Charts

Figure 1. Temperature Accuracy of Vantage Pro2 ISS Sensors
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Figure 2.Inside Temperature Accuracy Figure 3. External Temperature Probe Accuracy
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Package Dimensions

Product #
Package Dimensions

(Length x Width x Height)
Package Weight UPC Codes

6152

6152EU 

6152UK 17.50" x 10.4" x 16.0" 
(445 mm x 264 mm x 406 mm)

11 lbs. 13 oz. (5.4 kg)

011698 00229 0

011698 00347 1

011698 00348 8

6162 

6162EU

6162UK

11 lbs. 15 oz. (5.4 kg)

011698 00306 8

011698 00307 5

001698 00308 2

6153 

6153EU 

6153UK 14.9 x 12.9" x 23.4" 
(378 mm x 327 mm x 594 mm)

16 lbs. 11 oz. (7.6 kg)

011698 00335 8

011698 00336 5

001698 00337 2

6163 

6163EU 

6163UK

17 lbs. 5 oz. (7.9 kg)

011698 00341 9

011698 00342 6

001698 00342 3

6322

6322OV 17.50" x 10.4" x 16.0" 
(445 mm x 264 mm x 406 mm)

9 lbs.. 1 oz. (4.1 kg)

011698 00776 9

011698 00778 3

6327

6327OV 11 lbs. 1 oz. (5.0 kg)

011698 00781 3

011698 00783 7

6323

6323OV 14.9" x 12.9" x 23.4" 
(378 mm x 327 mm x 594 mm

15 lbs. 15 oz. (7.2 kg)

011698 00779 0

011698 00780 6

6328

6328OV 16 lbs. 8 oz. (7.5 kg)

011698 00784 4

011698 00785 1

6312

6312EU

6312UK

12.6" x 9.3" x 2.5"

(320 mm x 235 mm x 64 mm) 2 lbs. 10 oz. (1.2 kg)

011698 00724 0

011698 00766 0

011698 00767 7


