DIN EN 14212:2025-12 (E)

Ambient air - Standard method for the measurement of the concentration of sulphur
dioxide by ultraviolet fluorescence

Contents Page
EUTOPEAN fOT@WOTM...uciriiisesesmsasassssssssssssssssssssssssssss s s sttt smsssas s s e R R AR RS E AR AR AR AR AR AR RRR AR AR AR R R R R R R AR AR AR RS 8
1 Y 610 1, 9
2 \V[0) o 41 B A Q=) ) (=) 1 L X 10
3 Terms and defiNitiONS ... —————————————————— s —————— 11
4 WX 01 0) Q) L0 ) o 16
5 50 5 13 1 ) (A 17
5.1 0= 1 1) i | 17
5.2 Measuring PrinCiPle ... ————————————————— 17
5.3 Type teSting ... —————————— . 18
5.4 Field operation and quality CONIOl.... s 18
6 BT 101 0] D 18
6.1 0= 1 1) i 1 18
6.2 SAMPLING lOCALION.c.cccciisr s ——————————————— 19
6.3 SAMPLING SYSTEIM ccuuuririisinsesisissssss s e AR A e s 19
6.4 Control and regulation of sample floW rate ... ————————————— 20
6.5 Sampling pump for the Manifold........——————— 20
7 AN E=1 0720 Y0 LU 0] 10U 21
7.1 L 1T i 21
7.2 Selective traps for interfering agents ... ———————————— 21
7.3 Optical ASSEMDIY....ciiiimieisninssimsnsnrssnsr s —————————————————_—_———_—_——— 21
7.4 PreSSUIre IMEASUTCITICIIE . .cuiieiiiisisersisssssssssssssssssssssssssssssssssas s sas s e s R e AR SRR AR SRR AR SRR AR RS R R R AR SRR R R RS R AR AR 21
7.5 30 (R0 o L 4 U ) L= 1 ) 22
7.6 Sampling pump for the analySer ... ——————————— 22
7.7 Internal sulfur dioxide SPAN SOUICE ..o 22
7.8 o ) L 0 L) 22
8 Type testing of ultraviolet fluorescence sulfur dioxide analySers .........counnnmnnmsmsesnsassnnans 22
8.1 =3 1 1) i 1 22
8.2 Relevant performance characteristics and criteria.......m—————— 23
Table 1 — Relevant performance characteristics and criteria.......m————— 24
8.3 DeESiGN CHANEGE ..ot s 26
8.4 Procedures for determination of the performance characteristics during the

B 10100 o 0] 0 T 26
Table 2 — Set points and stability of test parameters ... ———————— 27
Table 3 — Methods for preparation of teSt GaSes ... ——————— 27
Table 4 — Specification for purity of test as.....cni s ——————— 28
Table 5 — Specification for purity of zero gas for interferents testing [9] .......ccccensssssssssssssssssnssnnnnas 28
Table 6 — Specification for purity of zero gas for other tests [9] 28
Figure 1 — Diagram illustrating the response time.........u—————————— 30
Figure 2 — Concentration variations for the averaging effect test.........ccounnnnnnssnnssnsninssssnnnnsinn 37
8.5 Determination of the performance characteristics during the field test.........coonnrrnsciennns 38
8.6 Type testing and uncertainty calculation .......iscscsssnm——— 42
9 Field operation and ongoing quality CONtrol.......—————— 42




9.1 =5 1 1) i 1 42
9.2 Suitability @Valuation ... —————————————————— 43
Table 7 — Site-specific conditions to be evaluated ... ———————— 43
9.3 INitial iNSTAllation ... —————————————————— 44
9.4 Ongoing quality assurance/quality CONErol ... —————— 46
Table 8 — Required frequency of calibration, checks and maintenance .............uuu———" 47
9.5 Calibration of the aNalySer ... ——————————————— 49
Figure 3 — Flow scheme for performance of evaluation of effects of violation of

performance requirements and possibilities for data correction .........ccocounnnnnsssssssnsnnns 52
9.6 00 1 T 0 53
9.7 L0 B2 U0 (L) 1B ) Lo 56
9.8 Data handling and data FePOTES.....c s ———————————————— 57
9.9 Measurement UNCEItaiNtY ... ——————————— 57
10 EXPression Of FE€SUILS ....uimimmmmsimmsissnssisnsssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssasssssssssssssnssnsnsssnsnsass 58
11 Test reports and dOCUMENTATION ... aes 58
0T 7 5 T T ) 58
B 2 25 T U 0] 0 =3 7 1 () 59
Annex A (normative) Test of Iack of fit........mmmmmmm s ————————— 61
Al Establishment of the regression line ... .61
A2 Calculation of the residuals of the averages ........ccnnnn—————— 61
Annex B (informative) Sampling eqUIiPMENt ... —————— 63
Figure B.1 — Sampling layout with a main sampling manifold.........cu—————— 63
Figure B.2 — Sampling layout with individual lines ... 64
Annex C (informative) Ultraviolet fluorescence analyser ..., 65
Figure C.1 — Schematic diagram of a UV fluorescence sulfur dioxide analyser.........mmnnnns 65
Annex D (informative) Manifold teStiNg .......ccummmimsmnmnmnmmmmsisissssssssssss s 66
D.1 Procedure for applying teSt Gas ... ———————————————— 66
Figure D.1 — Schematic diagram of manifold testing equipment..........cccovvmnmnmnnnnssn———— 67
D.2 Procedure for the Cross test..... s ——————————————— 67
0 I T €< 1 1) ) 67
LD I 20 2 (UL E= I - ¥ L 67
D 20 S - 1 . I 68
D B S - 1 68
1D 22 ST D F- U= T o 0L 68
1D 2072 T D3 21 L 1 () o 68
Annex E (normative) TyPe LeStING ... sssssssssssssssss s ssssssssssssssssssssssssssssssssss 70
E.l Type testing and uncertainty calculation ... ———————— 70
00 0 T 12 0T 1 1) 1 70
E.1.2 Uncertainty calculation ... 70
E.2 Type testing Requirement a) e ————————— 70




Table E.1 — Relevant performance characteristics and criteria......mmmms———m—m.
E.3 Type testing Requirement b) ...
DS TR0 T < 1 ) i 1

Table E.2 — Standard uncertainties to be incorporated in the calculation of the expanded
uncertainty after the 1aboratory tests ......m——————————

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 ........————————————
D 000 R T 1 ) Y P
E.3.2.2 Repeatability @t ZEeT0 ... s assss s s s sassnsns
E.3.2.3 Repeatability at the hourly limit value of sulfur dioXide........ccunnn————
| D 0720 8 - ol Q0 P
E.3.2.5 Influence qUANTIties ...cmimmmmmsismssnsssnssisssssssssssssisssssssssssssssssssssssssssssssssssss sesssassssnssssnsssassssnsassnsssnsss
| DS 20705 00 TR €)1 V) o
E.3.2.5.2  SQMPIE GAS PIrESSUIE ..ocereescsrsisissmsmssssssssasssssssssssssssssssssssssssssssssassss s s ss s assss s s s sassssssss s s s s ssasanens
E.3.2.5.3 Sample gas teMPEratUre.....ccimsmsmsmsmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssassssasassss
E.3.2.5.4 Surrounding temMPeratlre ... sasasssss
E.3.2.5.5  Electrical VOITAge......ccucuvmssmiimsmsimsnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassnsas
| D 20720 T 11T/ U k= 1 0 0 )
E.3.2.5.7  Other interferents......ssss s
E.3.2.5.8  AVeraging effeCt...... s s
| NG T80 TR 061103 1o (0] I 1
E.3.2.5.10 Difference sample/calibration port ... —————
E.3.3 Example calCulation .....cuumemmmsimsmsmsmmsissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssnsssassssnsas
Table E.4 — Example calculation ... sssssssssssssssss

E4 Type testing ReqUirement €) ...

Table E.5 — Relevant performance characteristics and criteria.......cmmmmem.

E.5 Type testing ReqUirement d) ...
DS 00 S 1= 1) i )

Table E.6 — Standard uncertainties to be incorporated in the calculation of the expanded
uncertainty after the laboratory and field tests.......cunnnimnnnn——

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.........c.ceceururrens

E.5.2 Combined standard UNCEIrtaiNtY ... ssssassssssesssess
E.5.3 Absolute expanded UNCErtaAINtY ...

E.5.4 Relative expanded UnCertainty ......ssssss—s

E.5.5 Calculation of standard uncertainties ... ————————

E.5.6 ExXample CalCulation ... ssssssssssssssssssssssssssssssssssssssasasss s

85

85
86
86
87
87



Table E.8 — Example calCUlation ......cuuimmsmsmsmsmssmsmssmsssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssanss 89

Annex F (informative) Calculation of uncertainty in field operation at the hourlylimit value.....91
F.1 =5 1 1) i 1 91
F.2 Combined standard UNCEItaiNtY ... ————— 91
F.3 Standard UNCETTAINTIES ... e 92
200 200 T < 1 ) i 1 92
20 20 00 - 1 1) o 1 92
F.3.1.2 Repeatability at Zero ... s sssasasasasseses 92
F.3.1.3 Repeatability at the hourly limit value ... 92
0 1 "0 o] - Q0 ) i P 92
F.3.2 Influence qUANTIties ... ssasass 93
0 00 T < 1 1) o 93
F.3.2.2 SQAIMPIE GAS PrESSULE ...cceererusrsesssnssssssmsmsssssssssssssssssssssssss s sesesssssssssssasasss s s SRS R R A EE A SRR AR AR SRR AR AR AR RS 93
F.3.2.3 Sample Zas tEMPETATUTE ....c.ccvrvescsmimsmsmsmssssssssssssssss s s s s s s 93
F.3.2.4 Surrounding teMPETATUTE .......coucsiuimsmsmssssssssssssssmssssssssssss s s s s s s 94
) I8 TS D1 =Tt g Cor= 1IN 0] L= 95
200 T8 TR 00U i =) (=) 1 L 95
0 20 200 T < 1 1) o 95
200 T8 70 4T 1l 1 010 1) o 95
0 706 T8 20011 1) ol 0 0 L] o 3 (=) 1L 96
F.3.4 AVveraging effecCt....u s s s ssssss s s s s asans 96
F.3.5 Reproducibility under field cONAitions ......coovinnmnmmmnnsiissssssssss s 96
| 0 TG U0 4 ¥ o 00 T U L) o 97
F.3.7 Long-term drift at level of the hourly limit value........ccuunnnnnnn. 97
0 2R Y /1) o I = L 97
F.3.9  CaliDration as ...t s s e e es 97
F.3.10 Difference sample/calibration Port.......sssssssssssssssss s sssssssssssssssasasasassssss 97
F.4 Example calCulation ... s 98
Table F.1 — Example calculation ... sssssssss 98
Annex G (informative) Calculation of uncertainty in field operation at the dailylimit value..... 100
G.1 =3 1 1) i 1 100
G.2 Combined standard UNCEItAINLY ... ——————————————————— 100
G.3 Standard UNCETTAINTIES ... e e 101
O T 0 ) 1 T - 101
O 0 0 0 1T o 101
G.3.1.2 Repeatability at Zero ........corsesmsnscssssssesenns T, 101
G.3.1.3 Repeatability at the daily limit ValUe.... s 102



O 00 7 3 - ol Q) i L
G.3.2 Influence qUANTITIES ... ————————————————
O 00 T 0 1 1) o 1
G.3.2.2 SAIMPIE GAS PreSSULCuuuuenusuiuisrsrsrsmssesssesssssssssasasssssss e sssassssssssas s s ESE SR AR SRR AR A SRS SRS EE R AR AR AR AR AR R AR AR R R R R ERE

G.3.2.3 Sample gas teMPEerature.......mmmsmsmsmsmssssssssssssssssssns

G.3.2.4 SUIToUNdiNg tEMPEIATUTE....ccocererrrisrsmsmsmsasasssssssssssssssss s s s s s E bR sms s s e e e ee R R R R s R s AR AR R R R R R R e e

G.3.2.5 Electrical VOITAZe ......ccovmecimsismsismsssssssssssssss s sssssssssssssssss s ssssssss s asss s s s s s s asas

LTS TN § 0 L) o () o) (L.
O 0 201 R 7 1 1) o ¥ T,
LS T 70 1T 1) = o T4 | ) PN
LTS T0 J0S J 0.1 4 1) ol B 0L i 3 (=) 1L
G.3.4 AVeraging effecCt ... ————————————————————————
O TR /1) ¢ .-
G.3.6 CaliDration Zas ... s AR
G.3.7 Difference sample/calibration Port ... —————————
G.3.8 Reproducibility under field cONditions......cccmimimmmmmmim s ———————_—_———
G.3.9 Long-term drift At ZET0......sncsmsmsss s —————————
G.3.10 Long-term drift at level of the daily limit value ...
G.4 Example calCulation .....cicieimmsismsmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassnsssasses
Table G.1 — Example calculation ... s sssssssssssasass

Annex H (informative) Calculation of uncertainty in field operation at the annual critical

H.1 General......ccccvsvssrsssre i ————— eeemreEerEeErEsrEsareseEeEEeEEssEsRsesREEREE

H.2 Combined standard UNCErtaiNty ... imsmmmsmmsmismmmsssssssssssssssssssssssssssssasssssssssssssssssssssssnsssssssasses
H.3 H.3 Standard UNCEITaINtIES ..cvuiirrrsrersssrsssrssssnssssssssssssssssssssssassssssssssssssnsssnsssnssssssssssssssasssassssnsssssssssnsss
H.3.1 General N

H.3.2 Repeatability at Zero ... s s s s ssans
H.3.3 Repeatability at the annual limit value ...
3 19 7 T - o] Q0 ) i
H.3.5 INfluence qUANTILIES .ot ssssssssssssssssssss s s sssas s s s s s s s s n s sn s
3 I8 0T ) 1 T o Y
H.3.5.2 SAIMPLE GAS PIreSSUTE..uimiiiciissmsisissssssssssssssssssss s sassss s s AR E e RS
H.3.5.3 Sample Sas teMPETatUTe ...
H.3.5.4 SUrrounding teMPEIratUre......cocouiresmsmsmsussrsmssssssssssssssssssssssssssss s e e e
1§ IR TRSTRI D1 UcTot g Corz 1IN 0] U=
& IR TR TC T 0 0 L) i 53 (=) L
H.3.5.7 WAl VAP OUT .ceiiiiiiessssmismssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsassass sassssnssssasssassssnsassanssansssnnsssnnes

111
111
111
113
113
113
113
114
114
114
114
115
115
116
117
117



|5 IS TTES T 0 1 (T3 ol 00T o =) =) 4 L 117

H.3.6 AVeraging effecCt..... s s s 118
5 IR JR A ) o 0 - L, 119
H.3.8 CaliDration as ... s s sasass s s s s s sanns 119
H.3.9 Difference sample/calibration Port........sssss s ——————————s 119
H.3.10 Reproducibility under field cONditions ... 120
H.3.11 Long term drift At ZET0 ..o s s 120
H.3.12 Long term drift at level of the annual critical level........innnnnniss. 121
Annex I (informative) Test stand for the test point “sensitivity coefficient of sample gas

01T 122
Figure I.1 — Test stand for the test point “sensitivity coefficient of sample gas pressure” .......... 122
Annex ] (informative) Significant technical changes........ccocovnnnnnn———————— 123
Table J.1 — Details of significant technical changes between this document and the previous

T ) o 123
L5310 L0 Y 0] 42 124



		2026-06-23T20:46:18+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




