SLOVENSKI STANDARD
SIST EN 16321-1:2013

Ol-december-2013

Rekuperiranje bencinskih hlapov med polnjenjem motornih vozil na bencinskih
servisih - 1. del: Preskusne metode za odobritev tipa, ocena ucinkovitosti sistema
za rekuperiranje bencinskih hlapov

Petrol vapour recovery during refuelling of motor vehicles at service stations - Part 1:
Test methods for the type approval efficiency assessment of petrol vapour recovery
systems

Benzindampf-Rickruckfuhrung wahrend der Betankung von Kraftfahrzeugen an
Tankstellen - Teil 1: Prufverfahrenifir dieTypzulassung:der Effizienzbewertung von
Gasruckfuhrsystemen

Récupération des vapeurs d'essence lars duravitaillement en carburant des véhicules a
moteur dans les stations-service - Partie 1: Méthodes d'essai pour 'homologation et
I'évaluation de l'efficacité des systemes de récupération des vapeurs

Ta slovenski standard je istoveten z: EN 16321-1:2013

ICS:

75.200 Oprema za skladiS¢enje Petroleum products and
nafte, naftnih proizvodov in  natural gas handling
zemeljskega plina equipment

SIST EN 16321-1:2013 en.fr,de

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 16321-1:2013

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 16321-1:2013
httpsy//standards.iteh.ai/catalog/standards/sist/8a7cdSce-030d-4965-9d0c-
el15b62fb1dd1/sist-en-16321-1-2013



EUROPEAN STANDARD EN 16321-1
NORME EUROPEENNE
EUROPAISCHE NORM September 2013

ICS 75.200
English Version
Petrol vapour recovery during refuelling of motor vehicles at
service stations - Part 1: Test methods for the type approval
efficiency assessment of petrol vapour recovery systems
Récupération des vapeurs d'essence lors du ravitaillement Benzindampf-Ruckflihrung wahrend der Betankung von
en carburant des véhicules a moteur dans les stations- Kraftfahrzeugen an Tankstellen - Teil 1: Prifverfahren fir
service - Partie 1: Méthodes d'essai pour I'hnomologation et die Typzulassung der Effinzienzbewertung von
I'évaluation de l'efficacité des systémes de récupération Gasrickfihrungssystemen

des vapeurs

This European Standard was approved by CEN on 26 July 2013.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a natiohal standard without any alterationi Up-to-datelistsiand bibliographical references concerning such national
standards may be obtained on application-to the’CEN-CENELEC Management Centre or to“any'CEN member.

This European Standard exists in three official vérsions (English, Erench;'Gernian). /A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the ‘CEN-CENELEC Management Centre has the same
status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria; Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland,Portugal,”"Romania; 'Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and United
Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2013 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 16321-1:2013: E
worldwide for CEN national Members.



EN 16321-1:2013 (E)

Contents Page
(o (=T o] o F TP PPPRRTTN 4
1 S el o] o1 5
2 N o] g0 = AV ] =T =T o] = TR PUPTT TR 5
3 Terms and defiNITIONS ... e e ettt e e e e s e sab e e e e e e e e s nnnbeeeaaae s 5
4 Lo [UTT =10 1] oL TP PUPTT PR 8
4.1 (1=t T o | PP PUPRPPTN 8
4.2 o T T =T o Lo YT TR 8
4.3 Petrol VapOUT /PELIOL FALIO ...ueeiiii ettt et e e e e e s s bbb e e e e e e e e e snnbeaeeas 8
4.4 o] oTo] g le] o =1 11 TP RTT TR 9
4.5 (70T g ¥=Tox 1o N - Te3 (o ] GF PP PPRRRPN 10
4.6 VaPOUF PrOCESSING UMt ..ttt ettt e oottt e e e e e s s bt e bt e e e e e e s e aaabbe e e e e e e e e s nbbbeeeeaaeeeannbnneeaaens 10
5 Measurement and test methods for the assessment of petrol vapour recovery systems at

L= VAo SIS =LA o ] 1= TSRO 11
5.1 General tESt CONTITIONS ...ttt e e e et e e e e e e e s e abb e e e e e e e e e s abbbbeeeaaaaeaanns 11
5.2 o T T Lo Y A= U ST TP PRTTT PP 11
5.2.1  General....eeee i L L L 11
LI N = 1] B - 01 € S PR PRUTT 12
5.2.3  TeSt ProCeUIe ... L e L L 13
B5.2.4 TS FEIUBIIING .ottt e oo ettt et e e e e e aa bttt e e e e e e s e nbbbe e e e e e e e e annnnnees 14
5.25 AdSOrber.......iiiiiiineeenn SIS L ERL IO A2 L0 L2003 14
5.2.6 Calculation of the efficiencyauds.ich.alcatalog/standards/sist/@aled See 02049059000 e 14
5.3 Petrol vapour/petrol ratio ............cL.5h6a21 blddl/sistren=1632121:2003 it 14
LR T A 1= o= = | TP PRUTT 14
LT I = 1] A o] o of=To [ U1 TP PRUPT 15
5.4 oY oTeT gule] g =111 Y20 (=T TP PRRTTPO 16
Lo N © 1= o= - | TP UPRUTT 16
Lo = 1] A o] o od=To [ U1 TP PRUPT 16
55 Correction factor determMiNAtiON .........uuuiiiii e e e e e e e e e e e 17
LT A 1= o= = | U PRTPT 17
5.5.2  TeSt With PELIOT VAPOUT ....eeiiiiiieeie ettt et e e e s et e et e e e e e e e e saabbe e e e e e e e e e nnnneee 17
LT TR B = 1] Y - 11 TP PRUTT 17
5.6 Retesting criteria for ModifiCatiONS ......ooii e 19
6 AUtOMALiC MONITOMING SYSTEIMS ...ttt e e e e ettt e e e e e e s e nbbbe e e e e e e e e ennbereeaeans 19
7 ENVIFONMENTAl BSPECES ...eeiiiiiiiii ettt e e e e e sttt e e e e e e e s bbbt e e e e e e e e s aanbbeaeeeaeeeaannreees 19
8 Certificate fOr VapOUT FECOVEIY SYSTEIMS ..ooiiiiiiiiiiiie ettt e e e e e e e e e e e s ibb e e eaaaeeeaan 19
9 YT T T TP 19
Annex A (normative) List of representative tanks ..........ooii i 20
Annex B (normative) Retesting criteria for modifications ............oooiiiiiiiii 21
Annex C (normative) Certificate fOrMal ..........ueiiii e 22
Annex D (normative) MONITOIING SYSTEIM ....uuiiiiiiii ittt e et e e e e e e e sabb e e e e e e e e s e aneeees 23
D.1 (1=t YT - | PP P TUTRUPPRTTP 23
D.2 o U TT =10 01T o1 TP 23



EN 16321-1:2013 (E)

D.3 Measurement and teSt METNOAS ......coiiiiiiiiii e 24
D.3.1 TSt fOr PrESSUINE IOSS ittt e e ettt et e e e e e s bbbt e e e e e e s e aanbbe e e e e e e e e e nnbbeeeaaaeeas 24
D.3.2 Test for detection of a vapour recovery effiCiEnCY error......c...eeeiiiiiiiiiiie e 24
D.3.3 Test for an alarm when the monitor detects an error during a self-test.........occciiiiiiiiiiieenen. 24
D.3.4 Test for de-activation of @ deliVery POINt ... 25
D.4 Example monitoring SYStem CertifiCate ... 25
Annex E (informative) Identification of petrol vapour recovery SYStEMS ... 26
Annex F (informative) ENVIroNMENTal @SPECTS ....cuii ittt e e e e re e e e e e e 27
271 o] ITe Yo =T o] 1 V2P RPN 28



EN 16321-1:2013 (E)

Foreword

This document (EN 16321-1:2013) has been prepared by Technical Committee CEN/TC 393 “Equipment for
storage tanks and for filling stations”, 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 March 2014, and conflicting national standards shall be withdrawn at
the latest by March 2014.

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

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association.

EN 16321, Petrol vapour recovery during refuelling of motor vehicles at service stations, is divided into the
following parts:

— Part 1: Test methods for the type approval efficiency assessment of petrol vapour recovery systems;
— Part 2: Test methods for verification of vapour recovery systems at service stations.

WARNING — Persons using; thisjEuropean nStandard) shouldy befamiliar; with normal laboratory
practice. This standard does hot purport to address all of the safety problems, if any, associated with
its use. It is the responsibility of the user{to establishiappropriate,safety and health practices and to
ensure compliance with any national regulatory conditions.

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

This European Standard specifies the measurement and test methods for the efficiency assessment of petrol
vapour recovery systems for service stations (Stage II).

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

EN 228:2012, Automotive fuels — Unleaded petrol — Requirements and test methods

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1

back pressure

differential pressure relative'to atmosphere caused by 'the flow'resistance’of the petrol vapour recovery return
line from the system to the petrol vapour receiving area

3.2
maximum back pressure
differential pressure relativetoratmospherelat:theloutlet of-the vapourpump ‘up'to which the system operates

properly

3.3

basic emission

hydrocarbons (petrol vapour) that are emitted into the environment during refuelling of test tanks without an
operating petrol vapour recovery system

3.4
gas volume meter
device for continuous measurement of air or vapour volume

Note 1 to entry: Bellows type gas volume meters are recommended.

35

boot measurement method

measurement method whereby the hydrocarbon emissions from the filler neck area of the test tanks that are
not retrieved by the petrol vapour recovery system are collected in a collecting device (boot)

3.6
calibration factor of the gas volume meter
specific factor of the gas volume meter used for the data processing when using an external display

3.7

certificate

qualification document confirming that the petrol vapour recovery system meets the requirements of this
standard
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3.8

correction factor

system dependent factor used to allow calibration and periodic checking of the vapour recovery system under
simulated flow conditions using air

3.9

simulated petrol flow method

dry test method

method for determining the petrol vapour/petrol ratio without any fuel flow

3.10

efficiency

ratio between the average values of the hydrocarbon mass recovered to the petrol vapour receiving area and
the basic emission

3.11
petrol dispenser
metering pump or dispenser according to EN 13617-1

3.12
petrol meter
measuring instrument to measure the petrol volume flow

3.13
hose assembly
fuel hose complete with an internal vapour’tubing or vapour-hose and fitted with'couplings

[SOURCE: EN 13483:2013, Clause 3]

3.14

nozzle

automatic delivery nozzle which is a manuallyhoperated:-ndevice- ithat ‘controls the flow of fuel during a
dispensing operation and includes a spout and an automatic shut-off mechanism

[SOURCE: EN 13012:2012, 3.1]

3.15
pulsing rate
number of pulses generated from 1 | of petrol flow

3.16
proportionality
linearity of the petrol vapour/petrol ratio at different petrol volume flow rates

3.17

residual emission

hydrocarbons (petrol vapour) that are emitted to the environment during refuelling of test tanks with the petrol
vapour recovery system operating

3.18
SHED chamber
measuring facility for verification of the test equipment used in determining the basic and residual emission

Note 1 to entry: SHED stands for Sealed Housing for Evaporative Determination.
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3.19

test tank

petrol tank and filler neck of a motor vehicle of the representative fleet of motor vehicles, fitted with a plate
allowing the interface of the test equipment to be positioned in a similar way as would be achieved with the
motor vehicle body

3.20
petrol vapour/petrol ratio
ratio of the recovered volume of petrol vapour/air mixture to the volume of petrol dispensed at the same time

Note 1 to entry: Petrol vapour/petrol ratio expressed in percentage.
3.21

post processing unit

PPU

device for setting and control of the vapour recovery system to simulate petrol flow, to read data, to change
settings, to calculate and to indicate results

Note 1 to entry: A hand-held control unit is a post-processing unit.

3.22

collecting device

boot

device to capture the hydrocarbon emissions from the filler neck of the motor vehicle or test tank

3.23
vapour processing unit
unit to process petrol vapour captured-during‘refuelling

Note 1 to entry: The vapour processing unit mayexhaust petrolvapour to atmosphere.

3.24
delivery point
dispensing nozzle with associated vapour collection components

3.25

de-activation time

time between the detection of a petrol vapour/petrol ratio error, self-diagnostic error or self-test error, and the
delivery point being de-activated

3.26
wet test method
method for determining the petrol vapour/petrol ratio with fuel flow

3.27
air/petrol ratio
ratio of the recovered volume of air to the volume of petrol dispensed at the same time

Note 1 to entry: Air/petrol ratio expressed in percentage.
3.28

gas flow meter
device for measurement of air or vapour flow rate
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3.29

maximum petrol volume flow rate
maximum petrol volume flow rate stated by the applicant of the petrol vapour recovery system

Note 1 to entry:

4 Requirements

4.1 General

Maximum petrol volume flow rate expressed in litre per minute.

The maximum back pressure stated by the applicant of the petrol vapour recovery system shall be = 1 kPa.

The test equipment placed in the return-line shall not add more back pressure than 1 kPa.

An overview of the performance characteristics and the appropriate tests is given in Table 1.

Table 1 — Performance characteristics

Performance Requirement Subclause Criterion Test according
characteristic to:
efficiency n=85% 4.2 — 5.2
petrol individual 4.3 — 5.3
vapour/petrol ratio | measurement:
95% <x<105%
average value:
98% <y<102%
proportionality 95%<z<105% | 44.2 maximum petrol flow rate | 5.4
443 stated by the applicant
petrol volume flow rate
(38,0 + 1,0) I-min™*
z+5% 4.4.4 (28,5 + 1,0) I-min™* 5.4
z+10% 4.4.5 (19,0 + 1,0) I-min™* 5.4
95%<z<105% | 4.4.6 (38,0 £ 1,0) I-min™" 5.4
z+10 % 4.4.7 (19,0 + 1,0) I-min™" 5.4
Ik, — k,l < 0,03 457 petrol volume flow rate 55.2,55.3

(38,0 +£1,0) | min™",
maximum back pressure
and back

pressure < 1 kPa

4.2 Efficiency

When tested in accordance with 5.2 the efficiency of each petrol vapour recovery system shall reach at

least 85 %.

4.3 Petrol vapour /petrol ratio

Systems intended to return petrol vapour directly to a storage tank, shall be tested in accordance with 5.3 at a
petrol volume flow rate of (38,0 + 1,0) l-min™.
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Where a petrol vapour recovery pump serves more than one delivery point, the test shall initially be performed
on one delivery point with no other delivery points dispensing. The test shall be repeated on the same delivery
point with the maximum number of simultaneous delivery points, as stated by the applicant of the vapour
recovery system, also delivering fuel. During this test all delivery points shall deliver fuel at a petrol volume
flow rate of (38,0 + 1,0) I-min™".

The individual petrol vapour/petrol ratios shall be = 95 % and < 105 %. The average petrol vapour/petrol ratios
of all tests according to 5.3 shall be = 98 % and < 102 %.

For systems which process the petrol vapour, the requirements of 4.6 apply.

4.4 Proportionality

4.4.1 The sequence 4.4.2 to 4.4.12 shall be carried out at a defined back pressure. The defined back
pressure shall be the maximum back pressure stated by the applicant of the petrol vapour recovery system
measured at a petrol volume flow rate of (38,0 + 1,0) l-min™.

4.4.2 Where the maximum petrol volume flow rate stated by the applicant of the petrol vapour recovery
system is greater than 38,0 l-min~*, the petrol vapour recovery system shall be tested at the maximum petrol
flow rate according to 5.4 and the result shall be recorded. The petrol vapour/petrol ratio shall be =95 %
and < 105 %.

4.4.3 The petrol vapour recovery system shall be tested according to 5.4 at a petrol volume flow rate of
(38,0+£1,0) I'min® and the result shall be recorded. The petrol vapour/petrol ratio shall be =95 %
and < 105 %.

4.4.4 The petrol vapour recoveryssystem shall (bestestéd according to 5.4 at a petrol volume flow rate of
(28,5+1,0) I-min™ and the result shall be recorded.

4.4.5 The petrol vapour.recovery,system shall be_tested according to,5.4 at a petrol volume flow rate of
(19,0 £ 1,0) l-min™ and the result shall-be recorded.

4.4.6 The petrol vapour recovery system shall be tested according to 5.4 at a petrol volume flow rate of
(38,0+£1,0) I-min™ and the result shall be recorded.

4.4.7 The petrol vapour recovery system shall be tested according to 5.4 at a petrol volume flow rate of
(19,0 £ 1,0) I-min™ and the result shall be recorded.

4.4.8 Where the maximum petrol volume flow rate stated by the applicant of the petrol vapour recovery
system is greater than 38,0 I-min™, the petrol vapour recovery system shall be tested at the maximum petrol
flow rate according to 5.4 and the result shall be recorded. The petrol vapour/petrol ratio shall be =95 %
and < 105 %.

4.4.9 The result of 4.4.4 shall be within £ 5 % of 4.4.3.

4.4.10 The result of 4.4.5 shall be within £ 10 % of 4.4.3.

4.4.11 The result of 4.4.6 shall be within the tolerance of 4.4.3.

4.4.12 The result of 4.4.7 shall be within + 10 % of 4.4.6.

4.4.13 The sequence 4.4.2 through 4.4.12 shall be repeated at a back pressure < 1 kPa.

4.4.14 The maximum petrol volume flow rate stated by the applicant shall be tested and given in the test
certificate.
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4.4.15 Where a petrol vapour recovery pump serves more than one delivery point the sequence 4.4.2
through 4.4.13 shall initially be performed with only one delivery point operational. The sequence shall be
repeated at the maximum vacuum pressure stated by the applicant of the vapour recovery system. The
sequence shall then be repeated at the minimum vacuum pressure stated by the applicant of the vapour
recovery system. The maximum number of delivery points stated on the certificate shall not require a vacuum
pressure greater than the maximum vacuum pressure used for the tests.

4.5 Correction factor

4.5.1 The petrol vapour recovery system shall be tested according to 5.5.2 at a petrol volume flow rate of
(38,0 £ 1,0) I-min™ and maximum back pressure stated by the applicant of the vapour recovery system, the
ratio calculated in 5.5.2 is (rl) and shall be recorded.

4.5.2 The petrol vapour recovery system shall be tested according to 5.5.3 at a petrol volume flow rate of
(38,0 + 1,0) I'min™ and maximum back pressure stated by the applicant of the vapour recovery system, the
ratio calculated in 5.5.3 is (rz) and shall be recorded.

4.5.3 The petrol vapour recovery system shall be tested according to 5.5.2 at a petrol volume flow rate of
(38,0 + 1,0) | min™ and at a back pressure < 1 kPa, the ratio calculated in 5.5.2 is (r3) and shall be recorded.

4.5.4 The petrol vapour recovery system shall be tested according to 5.5.3 at a petrol volume flow rate of
(38,0 £ 1,0) I-min™ and at a back pressure < 1 kPa, the ratio calculated in 5.5.3 is (r4) and shall be recorded.

45,5 The correction factor kyshalkbe calculatedhaccording to)Formula (1), with.maximum back pressure and
record the result:

P
ky =-2 1
A= @

4.5.6 The correction factor k, shall be calculated according-tosFormulal(2) with a back pressure < 1 kPa and
record the result:

I
kp =+ )
r3

457 |k, —ky| shall be <0,03.

The correction factor k shall be calculated according to Formula (3) and shall be rounded to two decimal
places.

®)

4.6 Vapour processing unit

Vapour processing units are not mandatory. Vapour processing units may be used in systems which do not
return petrol vapour to a storage tank. When vapour processing units are incorporated the exhaust emission
hydrocarbon content shall be <3 % of the input hydrocarbon mass when tested with a state of the art
measurement method, e.g. with FID (Flame lonisation Detector).
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