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European foreword 

This document (EN 14212:2024) has been prepared by Technical Committee CEN/TC 264 “Air quality”, 
the secretariat of which is held by DIN. 

This European Standard shall be given the status of a national standard, either by publication of an 
identical text or by endorsement, at the latest by June 2025, and conflicting national standards shall be 
withdrawn at the latest by June 2025. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN shall not be held responsible for identifying any or all such patent rights. 

This document supersedes EN 14212:2012. 

The technical modifications in comparison with the previous edition are listed in Annex J 
of this document. 

Any feedback and questions on this document should be directed to the users’ national standards body. 
A complete listing of these bodies can be found on the CEN website. 

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, 
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, 
Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of North 
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Türkiye and the United 
Kingdom. 
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1 Scope 

This document specifies a continuous measurement method for the determination of the concentration 
of sulfur dioxide present in ambient air based on the ultraviolet fluorescence measuring principle. This 
document describes the performance characteristics and sets the relevant minimum criteria required to 
select an appropriate ultraviolet fluorescence analyser by means of type testing. It also includes the 
evaluation of the suitability of an analyser for use in a specific fixed site so as to meet the data quality 
requirements (see Annex I of Directive 2008/50/EC [1] for additional information) and requirements 
during sampling, calibration and quality assurance for use. 

The method is applicable to the determination of the mass concentration of sulfur dioxide present 
in ambient air up to 1000 µg/m3. This concentration range represents the certification range for sulfur 
dioxide for type testing. 
NOTE 1 It is possible to use other ranges depending on the levels present in ambient air. 

NOTE 2 Exemplar uncertainty budget calculations are given in Annexes E to H referring to Directive 
2008/50/EC [1]. In the event that the Limit Values are updated in future iterations of Directive 2008/50/EC [1], the 
user can use these new values to calculate measurement uncertainties. 

The method covers the determination of ambient air concentrations of sulfur dioxide in zones classified 
as rural areas, urban-background areas, traffic-oriented locations and locations influenced by industrial 
sources. 

The results are expressed in µg/m3 (at 20 °C and 101,3 kPa). 
NOTE 3 1 000 µg/m3 of SO2 corresponds to 376 nmol/mol of SO2. 

This document contains information for different groups of users. 

Clause 5 to Clause 7 and Annex C and Annex D contain general information about the principles of sulfur 
dioxide measurement by ultraviolet fluorescence analyser and sampling equipment. 

Clause 8 and Annex E are specifically directed towards test houses and laboratories that perform type 
testing of sulfur dioxide analysers. These sections contain information about: 

— type testing conditions, test procedures and test requirements; 

— analyser performance requirements; 

— evaluation of the type testing results; 

— evaluation of the associated uncertainty of the measurement performed by the sulfur dioxide 
analyser based on the type testing results. 

Clause 9 to Clause 11 and Annex F, Annex G and Annex H are directed towards monitoring networks 
performing the practical measurements of sulfur dioxide in ambient air. These sections contain 
information about: 

— initial installation of the analyser in the monitoring network and acceptance testing; 

— ongoing quality assurance/quality control; 

— calculation and reporting of measurement results; 

— evaluation of the uncertainty of the measurement results under practical monitoring conditions. 

This document represents an evolution of earlier editions (EN 14212:2005 and EN 14212:2012).  
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NOTE 4 Analysers type tested prior to the publication of this document can still be used for regulated monitoring 
purposes. As newer versions of analysers tested under this document become available, discontinue the use of older 
reference analysers.  

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. 
For undated references, the latest edition of the referenced document (including any amendments) 
applies. 

EN 15267-1, Air quality - Assessment of air quality monitoring equipment - Part 1: General principles of 
certification 

EN 15267-2, Air quality - Assessment of air quality monitoring equipment - Part 2: Initial assessment of the 
manufacturer’s quality management system and post certification surveillance for the manufacturing 
process 

EN ISO 6142, Gas analysis — Preparation of calibration gas mixtures — Gravimetric method (ISO 6142) 

EN ISO 6143, Gas analysis - Comparison methods for determining and checking the composition of 
calibration gas mixtures (ISO 6143) 

EN ISO 6144, Gas analysis - Preparation of calibration gas mixtures - Static volumetric method (ISO 6144) 

EN ISO 6145-6, Gas analysis - Preparation of calibration gas mixtures using dynamic methods - Part 6: 
Critical flow orifices (ISO 6145-6) 

EN ISO 6145-7, Gas analysis - Preparation of calibration gas mixtures using dynamic methods - Part 7: 
Thermal mass-flow controllers (ISO 6145-7) 

EN ISO 6145-10, Gas analysis - Preparation of calibration gas mixtures using dynamic volumetric methods 
- Part 10: Permeation method (ISO 6145-10)

EN ISO 14956, Air quality - Evaluation of the suitability of a measurement procedure by comparison with a 
required measurement uncertainty (ISO 14956) 

EN ISO 19229, Gas analysis - Purity analysis and the treatment of purity data 

STN EN 14212: 2025 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky


	EN 14212_2024_(1) e_stf.pdf
	European foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Abbreviated terms
	5 Principle
	5.1 General
	5.2 Measuring principle
	5.3 Type testing
	5.4 Field operation and quality control

	6 Sampling
	6.1 General
	6.2 Sampling location
	6.3 Sampling system
	6.3.1 Construction
	6.3.2 Particle filter
	6.3.3 Loss of sulfur dioxide
	6.3.4 Conditioning

	6.4 Control and regulation of sample flow rate
	6.5 Sampling pump for the manifold

	7 Analyser equipment
	7.1 General
	7.2 Selective traps for interfering agents
	7.3 Optical assembly
	7.4 Pressure measurement
	7.5 Flow rate indicator
	7.6 Sampling pump for the analyser
	7.7 Internal sulfur dioxide span source
	7.8 Particle filter

	8 Type testing of ultraviolet fluorescence sulfur dioxide analysers
	8.1 General
	8.2 Relevant performance characteristics and criteria

	Table 1 — Relevant performance characteristics and criteria
	8.3 Design change
	8.4 Procedures for determination of the performance characteristics during the laboratory test
	8.4.1 General
	8.4.2 Test conditions
	8.4.2.1 General
	8.4.2.2 Parameters



	Table 2 — Set points and stability of test parameters
	8.4.2.3 Test gases

	Table 3 — Methods for preparation of test gases
	Table 4 — Specification for purity of test gas
	Table 5 — Specification for purity of zero gas for interferents testing [9]
	Table 6 — Specification for purity of zero gas for other tests [9]
	8.4.3 Response time
	8.4.3.1 General requirements
	8.4.3.2 Test procedure


	Figure 1 — Diagram illustrating the response time
	8.4.4 Short-term drift
	8.4.5 Repeatability standard deviation
	8.4.6 Lack of fit of linearity of the calibration function
	8.4.7 Sensitivity coefficient to sample gas pressure
	8.4.8 Sensitivity coefficient to sample gas temperature
	8.4.9  Sensitivity coefficient to the surrounding temperature
	8.4.10 Sensitivity coefficient to electrical voltage
	8.4.11 Interferents
	8.4.12 Averaging test

	Figure 2 — Concentration variations for the averaging effect test
	8.4.13 Difference sample/calibration port
	8.5 Determination of the performance characteristics during the field test
	8.5.1 General
	8.5.2 Selection of a monitoring station for the field test
	8.5.3 Operational requirements
	8.5.4 Long-term drift
	8.5.5 Reproducibility standard deviation under field conditions
	8.5.6 Period of unattended operation
	8.5.7 Period of availability of the analyser

	8.6 Type testing and uncertainty calculation

	9 Field operation and ongoing quality control
	9.1 General
	9.2 Suitability evaluation
	9.2.1 General
	9.2.2 Analyser for a monitoring station or task


	Table 7 — Site-specific conditions to be evaluated
	9.3 Initial installation
	9.4 Ongoing quality assurance/quality control
	9.4.1 General
	9.4.2 Frequency of calibrations, checks and maintenance


	Table 8 — Required frequency of calibration, checks and maintenance
	9.5 Calibration of the analyser
	9.5.1 General
	9.5.2 Calibration gases
	9.5.3 Data adjustment function
	9.5.4 Testing the sampling system
	9.5.4.1 General
	9.5.4.2 Procedure for measuring pressure drop induced by the manifold pump
	9.5.4.3 Procedure for testing the sample collection efficiency of the sampling manifold

	9.5.5 Treatment of data after exceedance of performance criteria


	Figure 3 — Flow scheme for performance of evaluation of effects of violation of performance requirements and possibilities for data correction
	9.6 Checks
	9.6.1 Zero and span checks
	9.6.1.1 Zero and span gases
	9.6.1.2 Performance of zero and span checks

	9.6.2 Lack of fit
	9.6.3 Testing the sampling system
	9.6.3.2 Procedure for measuring pressure drop induced by the manifold pump
	9.6.3.3 Procedure for testing the sample collection efficiency of the sampling manifold


	9.7 Maintenance
	9.7.1 Change of particle filters
	9.7.2 Maintenance of sampling system
	9.7.3 Change of consumables as applicable
	9.7.4 Preventive/routine maintenance of components of the analyser

	9.8 Data handling and data reports
	9.9 Measurement uncertainty

	10 Expression of results
	11 Test reports and documentation
	11.1 Type testing
	11.2 Field operation
	11.2.1 Suitability evaluation
	11.2.2 Documentation
	11.2.3 Ambient air quality data reports


	Annex A  (normative)  Test of lack of fit
	A.1 Establishment of the regression line
	A.2 Calculation of the residuals of the averages
	Annex B  (informative)  Sampling equipment
	Figure B.1 — Sampling layout with a main sampling manifold
	Figure B.2 — Sampling layout with individual lines
	Annex C  (informative)  Ultraviolet fluorescence analyser
	Figure C.1 — Schematic diagram of a UV fluorescence sulfur dioxide analyser
	Annex D  (informative)  Manifold testing
	D.1 Procedure for applying test gas
	Figure D.1 — Schematic diagram of manifold testing equipment
	D.2 Procedure for the cross test
	D.2.1 General
	D.2.2 Initial stage
	D.2.3 Stage 1
	D.2.4 Stage 2
	D.2.5 Data Processing
	D.2.6 Evaluation
	Annex E  (normative)  Type testing
	E.1 Type testing and uncertainty calculation
	E.1.1 Type testing
	E.1.2 Uncertainty calculation
	E.2 Type testing Requirement a)
	Table E.1 — Relevant performance characteristics and criteria
	E.3 Type testing Requirement b)
	E.3.1 General
	Table E.2 — Standard uncertainties to be incorporated in the calculation of the expanded uncertainty after the laboratory tests
	Table E.3 — Standard uncertainty of the calibration gas to be incorporated in the calculation of the expanded uncertainty after the laboratory tests
	E.3.2 Calculation of standard uncertainties
	E.3.2.1 General
	E.3.2.2 Repeatability at zero
	E.3.2.3 Repeatability at the hourly limit value of sulfur dioxide
	E.3.2.4 Lack of fit
	E.3.2.5 Influence quantities
	E.3.2.5.1 General
	E.3.2.5.2 Sample gas pressure
	E.3.2.5.3 Sample gas temperature
	E.3.2.5.4 Surrounding temperature
	E.3.2.5.5 Electrical voltage
	E.3.2.5.6 Water vapour
	E.3.2.5.7 Other interferents
	E.3.2.5.8 Averaging effect
	E.3.2.5.9 Calibration gas
	E.3.2.5.10 Difference sample/calibration port
	E.3.3 Example calculation
	Table E.4 —Example calculation
	E.4 Type testing Requirement c)
	Table E.5 — Relevant performance characteristics and criteria
	E.5 Type testing Requirement d)
	E.5.1 General
	Table E.6 — Standard uncertainties to be incorporated in the calculation of the expanded uncertainty after the laboratory and field tests
	Table E.7 — Standard uncertainty of the calibration gas to be incorporated in the calculation of the expanded uncertainty after the laboratory and field tests
	E.5.2 Combined standard uncertainty
	E.5.3 Absolute expanded uncertainty
	E.5.4 Relative expanded uncertainty
	E.5.5 Calculation of standard uncertainties
	E.5.6 Example calculation
	Table E.8 —Example calculation
	Annex F  (informative)  Calculation of uncertainty in field operation at the hourly limit value
	F.1 General
	F.2 Combined standard uncertainty
	F.3 Standard uncertainties
	F.3.1 General
	F.3.1.1 General
	F.3.1.2 Repeatability at zero
	F.3.1.3 Repeatability at the hourly limit value
	F.3.1.4 Lack of fit
	F.3.2 Influence quantities
	F.3.2.1 General
	F.3.2.2 Sample gas pressure
	F.3.2.3 Sample gas temperature
	F.3.2.4 Surrounding temperature
	F.3.2.5 Electrical voltage
	F.3.3 Interferents
	F.3.3.1 General
	F.3.3.2 Water vapour
	F.3.3.3 Other interferents
	F.3.4 Averaging effect
	F.3.5 Reproducibility under field conditions
	F.3.6 Long-term drift at zero
	F.3.7 Long-term drift at level of the hourly limit value
	F.3.8 Zero gas
	F.3.9 Calibration gas
	F.3.10 Difference sample/calibration port
	F.4  Example calculation
	Table F.1 —Example calculation
	Annex G  (informative)  Calculation of uncertainty in field operation at the daily limit value
	G.1 General
	G.2 Combined standard uncertainty
	G.3 Standard uncertainties
	G.3.1 General
	G.3.1.1 General
	G.3.1.2 Repeatability at zero
	G.3.1.3 Repeatability at the daily limit value
	G.3.1.4 Lack of fit
	G.3.2 Influence quantities
	G.3.2.1 General
	G.3.2.2 Sample gas pressure
	G.3.2.3 Sample gas temperature
	G.3.2.4 Surrounding temperature
	G.3.2.5 Electrical voltage
	G.3.3 Interferents
	G.3.3.1 General
	G.3.3.2 Water vapour
	G.3.3.3 Other interferents
	G.3.4 Averaging effect
	G.3.5 Zero gas
	G.3.6 Calibration gas
	G.3.7 Difference sample/calibration port
	G.3.8 Reproducibility under field conditions
	G.3.9 Long-term drift at zero
	G.3.10 Long-term drift at level of the daily limit value
	G.4 Example calculation
	Table G.1 —Example calculation
	Annex H  (informative)  Calculation of uncertainty in field operation at the annual critical level
	H.1  General
	H.2  Combined standard uncertainty
	H.3 Standard uncertainties
	H.3.1 General
	H.3.2 Repeatability at zero
	H.3.3 Repeatability at the annual limit value
	H.3.4 Lack of fit
	H.3.5 Influence quantities
	H.3.5.1 General
	H.3.5.2 Sample gas pressure
	H.3.5.3 Sample gas temperature
	H.3.5.4 Surrounding temperature
	H.3.5.5 Electrical voltage
	H.3.5.6 Interferents
	H.3.5.7 Water vapour
	H.3.5.8 Other interferents
	H.3.6 Averaging effect
	H.3.7 Zero gas
	H.3.8 Calibration gas
	H.3.9 Difference sample/calibration port
	H.3.10 Reproducibility under field conditions
	H.3.11 Long term drift at zero
	H.3.12 Long term drift at level of the annual critical level
	Annex I  (informative)  Test stand for the test point “sensitivity coefficient of sample gas pressure”
	Figure I.1 — Test stand for the test point “sensitivity coefficient of sample gas pressure”
	Annex J  (informative)  Significant technical changes
	Table J.1 —Details of significant technical changes between this document and the previous edition
	Bibliography

	Prázdna strana



