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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text or by endorsement, at the latest by March 2014, and conflicting national standards shall be withdrawn at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 this European Standard should be familiar with normal laboratory
practice. This standard does not purport to address all of the safety problems, if any, associated with
its use. It is the responsibility of the user to establish appropriate 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 implement this 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 relative to atmosphere at the outlet of the vapour pump 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 manually operated device that 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 may exhaust petrol vapour 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% | 4.4.2 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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