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Foreword

This document (EN 16297-3:2012) has been prepared by Technical Committee CEN/TC 197 “Pumps”, the
secretariat of which is held by AFNOR.

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text or by endorsement, at the latest by April 2013, and conflicting national standards shall be withdrawn at the
latest by April 2013.

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, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this document.

EN 16297 consists of the following parts under the general title Pumps — Rotodynamic pumps —Glandless
circulators:

— Part 1: General requirements and procedures for testing and calculation of energy efficiency index (EEI);
— Part 2: Calculation of energy efficiency index (EEI) for standalone circulators;

— Part 3: Energy efficiency index (EEI) for circulators integrated in products.

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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Introduction

This European Standard has been prepared under mandate M/469 EN of 22 June 2010 given to CEN by the
European Commission and the European Free Trade Association to provide a means of conforming to
Requirements of the EU Directive 2005/32/EC of 6 July 2005 and Commission Regulation (EC) 641/2009 of
22 July 2009 by describing procedures for measurement and calculation of hydraulic power, power
consumption, and energy efficiency index of
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1 Scope

This European Standard specifies the procedure for calculating the energy efficiency index (EEI) of circulators
integrated in products.

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 809:1998+A1:2009, Pumps and pump units for liquids — Common safety requirements

EN 16297-1:2019, Pumps — Rotodynamic pumps — Glandless circulators — Part 1: General requirements and
procedures for testing and calculation of energy efficiency index (EEI)

EN_60335-2-51:2003, Household and similar electrical appliances — Safety — Part 2-51: Particular
requirements for stationary circulation pumps for heating and service water installations

3 Terms and definitions

For the purpose of this document, the terms and definitions given in EN_16297-1:2019 and the following apply.

31
circulators integrated in products
circulator designed to operate dependently of a product that generates and/or transfers heat

Note 1 to entry  For the purpose of this document, the term circulator is used in the following in place of circulators
integrated in products

3.2
specific speed of a circulator
dimensionless quantity used to classify pump impellers as to their type and proportions

Note 1 to entry Specific speed of a circulator is calculated by:
_n N9
ng=_——X—7575
60 H”
where:

ns is specific speed of a circulator

n is rotational speed in r.p.m. in this instance n4qq, defined at Q4o and Hygge,

O s flow rate in this instance defined as Q1q09, (see also EN_16297-1))

H is Head in this instance defined as Hqo (S€€ also )

Note 2 to entry n100% is determined by linear interpolation of speeds around Q100% and H1oo,
3.3

inline pump housing
pump housing where inlet and outlet are on the same axis
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4 Symbols and units

For the purpose of this document, the symbols, quantities and units given in Table 1 of EN_16297-1:2012
apply.

5 Performance requirements and safety requirements

The requirements of EN 16297-1, EN 809 and EN 60335-2-51| apply.

6 Calculation of energy efficiency index (EEI)

6.1 General conditions

Circulators integrated in products shall be dismantled from the product and measured with a reference pump
housing;

Circulators without pump housing intended to be integrated in a product shall be measured with a reference
pump housing.

6.2 Procedure

6.2.1 Load profile for calculation of average compensated power input, P

The load profile for circulators integrated in products is shown in Table 1.

Table 1 — Load profile for calculation of average compensated power input, P, .4

0 in % of O100% Time in % of annual operating hours
100 L,=6
75 L,=15
50 L;=35
25 Ly= 44

6.2.2 Part load points of circulators integrated in products

Part load operating points are measured by using following procedure:

a) Calculate H. at each part load point on the reference control curve (see Figure 4 in EN 16297-1:2012).

b) If a circulator has a differential pressure control mode then follow the procedure specified in EN _16297-2.
Otherwise the system curve and speed of the circulator by using the communication interface for external
signals (defined by the manufacturer) to meet the part load points Figure 1.
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Figure 1 — Part load point

6.2.3 Test conditions

6.2.3.1 Signal generator for external signals

The speed is changed via an external signal. A signal specification and/or signal generator can be required
from the circulator manufacturer.

6.2.4 Calculation of average compensated power input, P 5

The average compensated power input, P ., is calculated as:

P

L,avg = I‘1 ><f)L,1OO% + L2 XR_JS% + L3 ><f)L,SO% + L4 ><PI_,25%

=0,06XE, 1409, +0,19X R 150, +0,35X E, 500, +0,44 X F, 5o,
6.2.5 Calculation of energy efficiency index (EEI), ecg,

For product integrated circulators, the energy efficiency index (EEI), egg, is calculated as:

R B
= 50 5 Oy, = 290,49

ref ref

gEEI

except for circulators integrated in products designed for primary circuits for thermal solar systems and for
heat pumps where the energy efficiency index (EEI), egg, is calculated as:

PL,avg

X C20% X|1—e
ref ref

€EEI

It is permissible to substitute the parameter egg by the abbreviation EEI in data sheets, manuals, leaflets,
brochures etc.
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Annex ZA
(informative)

Relationship between this European Standard and the requirements of
Commission Regulation (EC) No 641/2009

This European Standard has been prepared under a mandate given to CEN by the European Commission
and the European Free Trade Association to provide a means of conforming to requirements

Commission Regulation (EC) No 641/2009 of 22 July 2009:

implementing Directive 2005/32/EC" of the European Parliament and of the Council with regard
to ecodesign requirements for glandless standalone circulators and glandless circulators
integrated in products

Once this standard is cited in the Official Journal of the European Union under that Commission Regulation ,
compliance with the clauses of this standard given in Table ZA.1 confers, within the limits of the scope of this
standard, a presumption of conformity with the corresponding requirements of that and associated EFTA
regulations.

Table ZA.1 — Correspondence between this European Standard and
Commission Regulation (EC) No 641/2009

Clauses and sub-clauses Requirements of Commission | Qualifying remarks/Notes
of this EN Regulation (EC) No 641/2009

Part 1: 6.2.1 Annex|l, 2., 3 Calculation of Phyd
Part1:6.2.2 Annex I, 2., 4 Calculation of Pref

Part 1: 6.2.4 Annex I, 2., 5 Reference control curve
Part1:6.2.9 Annex Il, 2., 9. Calculation of EEI

Part2: 6.2.5 Annex I, 2., 9 Calculation of EEI

Part 3: 6.2.5 Annex I, 2., 9 Calculation of EEI

WARNING — Other requirements and other EU Directives may be applicable to the product(s) falling within
the scope of this standard.

1 The Directive was replaced by the Directive 2009/125/EC.



This page deliberately left blank



NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

British Standards Institution (BSI)

BSI is the national body responsible for preparing British Standards and other
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization
products are published by BSI Standards Limited.

About us

We bring together business, industry, government, consumers, innovators
and others to shape their combined experience and expertise into standards
-based solutions.

The knowledge embodied in our standards has been carefully assembled in
a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help
them achieve their goals.

Information on standards

We can provide you with the knowledge that your organization needs
to succeed. Find out more about British Standards by visiting our website at
bsiaroun.com/standards or contacting our Customer Services team or

Knowledge Centre.

Buying standards

You can buy and download PDF versions of BSI publications, including British
and adopted European and international standards, through our website at
bsiaroun.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions

Our range of subscription services are designed to make using standards
easier for you. For further information on our subscription products go to
bsiaroun.com/subscrintions.

With British Standards Online (BSOL) you'll have instant access to over 55,000
British and adopted European and international standards from your desktop.

It's available 24/7 and is refreshed daily so you'll always be up to date.

You can keep in touch with standards developments and receive substantial
discounts on the purchase price of standards, both in single copy and subscription
format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they're

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsiaroun.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email bsmusales@bsigroup.com.

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK

bsi.

Revisions
Our British Standards and other publications are updated by amendment or revision.
We continually improve the quality of our products and services to benefit your

business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Copyright

All the data, software and documentation set out in all British Standards and
other BSI publications are the property of and copyrighted by BSI, or some person
or entity that owns copyright in the information used (such as the international
standardization bodies) and has formally licensed such information to BSI for
commercial publication and use. Except as permitted under the Copyright, Designs
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system
or transmitted in any form or by any means — electronic, photocopying, recording
or otherwise — without prior written permission from BSI. Details and advice can
be obtained from the Copyright & Licensing Department.

Useful Contacts:

Customer Services

Tel: +44 845 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

..making excellence a habit’


www.bsigroup.com/standards
www.bsigroup.com/shop
www.bsigroup.com/shop
www.bsigroup.com/subscriptions

