EESTI STANDARD | EVS-EN 16147:2011

Heat pumps with electrically driven compressors -
Testing and requirements for marking of domestic hot
water units

EESTI STANDARDIKESKUS EW/&

ESTONIAN CENTRE FOR STANDARDISATION




EESTI STANDARDI EESSONA

NATIONAL FOREWORD

Kéesolev Eesti standard EVS-EN 16147:2011
sisaldab Euroopa standardi EN 16147:2011
ingliskeelset teksti.

Standard on kinnitatud Eesti Standardikeskuse
28.02.2011 kaskkirjaga ja joustub sellekohase
teate avaldamisel EVS Teatajas.

Euroopa standardimisorganisatsioonide poolt
rahvuslikele likmetele Euroopa standardi teksti
kattesaadavaks tegemise kuupaev on
26.01.2011.

Standard on kattesaadav Eesti
standardiorganisatsioonist.

This Estonian standard EVS-EN 16147:2011
consists of the English text of the European
standard EN 16147:2011.

This standard is ratified with the order of
Estonian Centre for Standardisation dated
28.02.2011 and is endorsed with the notification
published in the official bulletin of the Estonian
national standardisation organisation.

Date of Availability of the European standard text
26.01.2011.

The standard is available from Estonian
standardisation organisation.

ICS 27.080, 27.200

Standardite reprodutseerimis- ja levitamis6igus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonilisse stisteemi voi edastamine Ukskdik millises vormis voi
millisel teel on keelatud ilma Eesti Standardikeskuse poolt antud kirjaliku loata.

Kui Teil on kiisimusi standardite autorikaitse kohta, palun votke hendust Eesti Standardikeskusega:
Aru 10 Tallinn 10317 Eesti; www.evs.ee; Telefon: 605 5050; E-post: info@evs.ee

Right to reproduce and distribute belongs to the Estonian Centre for Standardisation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including
photocopying, without permission in writing from Estonian Centre for Standardisation.

If you have any questions about standards copyright, please contact Estonian Centre for Standardisation:
Aru str 10 Tallinn 10317 Estonia; www.evs.ee; Phone: 605 5050; E-mail: info@evs.ee




EUROPEAN STANDARD EN 16147
NORME EUROPEENNE
EUROPAISCHE NORM

January 2011

ICS 27.080; 27.200 Supersedes EN 255-3:1997

English Version

Heat pumps with electrically driven compressors - Testing and
requirements for marking of domestic hot water units

Pompes a chaleur avec compresseur entrainé par moteur Warmepumpen mit elektrisch angetriebenen Verdichtern -
électrique - Essais et exigences pour le marquage des Prifungen und Anforderungen an die Kennzeichnung von
appareils pour eau chaude sanitaire Geraten zum Erwarmen von Brauchwarmwasser

This European Standard was approved by CEN on 3 December 2010.

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 national standard without any alteration. Up-to-date lists and 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 versions (English, French, German). 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, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland,
Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.

. — |

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

Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2011 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 16147:2011: E
worldwide for CEN national Members.



EVS-EN 16147:2011

Contents Page
0T =30 o 4
1 8T o o o - 5
2 NOIrMAative refEr@NCEeS ... e s s snsnsnsnsnsnsssssssnsssssssssssssssssssssnsssssssssnnnnnnnnnnnnnnnnnnnnnnn 5
3 Terms and definitioNs ........coooiii i nnnan—narerererererenenenenene 5
4 Symbols and abbreviations ..o —————————— 6
5 General test reqUIrEMIENES ... e mme e s nnmn e e e e e n s 8
5.1 Test apparatus and UNCErtainties ..........ccccciiiiiiiiiiir s s nnmn e rrnrnnnene 8
5.2 Test room for the outdoor heat exchanger of air source heat pumps.........cccccccrmrireiicccccsseeceneeeennn, 10
5.3 Setting the external static pressure difference on the air side for heat pumps with duct

L0 0T 1= o2 o N 10
L0 R T | ¥ o 1 10
L 0 T 4 e [T =T T T 10
£ C TN B 11 o7 =Y N T ] 4T (3 1
5.4 Installation and connection of the heat PUMP .........e s 1
5.5 Installation of heat pumps consisting of several parts ... 12
5.6 =3 e 3 T 114 o o 1= RS 12
6 Performance test and determination of the energy consumption..........ccccciiviniiniisnnineenn, 13
6.1 (€T 3 1= - | RS 13
6.2 Basic principles, scope of the tests.........ccccciiiiiiiiiiisr s 13
6.3 Heating UP PEIIOMA ... crcr s s s s ss s ssssssssssssssssssssssssssssssssssssssssssnmnnnnnnnnnnnnnnnnnnnnnn 14
6.4 853 T T | 0V o To 3T =Y T T o 11 SRS 15
6.5 Useful energy, electricity consumption and COP by using reference tapping cycles...........c.ccccce... 15
(<70 I & 1= {1 (=Y g TeY0 =1 o o1 Vo e e [T PR 15
6.5.2 Determination of the daily Useful @Nergy .......cccccccirrrimniiinicccerrrre s ssn e s an e eas 21
6.5.3 Determination of the daily electricity consumption.........cccoccmiiiiiiinnic s 23
6.5.4 Coefficient of performanCe (COPDHW) .. -  ueceerrsmrrerriiiissssssmnrersciissssssssneeessssssssssssnssesesesssssssnnssensesssssssnnnnnnes 25
6.6 Reference hot water temperature and maximum volume of usable hot water ..........cccceevrrrrrrreneneeee 26
6.7 Temperature OPerating FANQGE.......cccueeiiiisrrrii s r e n e s ane e 27
L 00 T € 1Y 5 - - | RS 27
6.7.2 Outside the operating ranNge..........ccocceiiiiiiiiii i ———————— 28
6.8 Safety devices checking test........ccccciiiiiiiin e —————————— 28
L 0 TR € 1= o -1 - | RS 28
6.8.2 Shutting off the heat transfer medium fIOWS ... e 28
6.8.3 Complete power SUPPIY fAIlUre ........coo s e e e s s s amn e e e e s amnne e e e e nan 28
(7= T 00T e [ g E=F: 1 (e | 11 4 YT ' [ PR 29
7 Test results and teSt FEPOIt ... ————————— 29
71 Data to be recorded ... 29
7.2 LIS (=1 o e 31
2% TR € 1= T=1 - 1IN T ] 43 F= 1A T o RS 31
2 2 | - 113 T (=Y U1 PR 31
8 1 T (] T 32
9 9 To o3 1T 0 =Y g -1 1 oY o T 32
9.1 Technical data Sheet ...... .. e 32
L* T e SR € 1= 4 1= - 1 e [T o7 4 o 4 ) o RS 32
9.1.2 Performance characteristiCs ...........coociiiiiiiiiiicr e e 32
9.2 L L= T o 33
L 070 T € 7Y 3T - | 33
L2 I S £V Z=T o= 1IN (=TT o2 o o o R 33



EVS-EN 16147:2011

9.2.3 Additional heating devices, if integrated in unit ..........ccovnrimmnni e ———— 33
9.2.4 Control and Safety ... —————————— 33
9.2.5 Instructions for iNStallation ... 33
9.2.6 Instructions for MAINtENANCE ... e 34
=1 0 [To Yo - T o ) 4 3 35



EVS-EN 16147:2011

Foreword

This document (EN 16147:2011) has been prepared by Technical Committee CEN/TC 113 “Heat pumps and air
conditioning units”, the secretariat of which is held by AENOR.

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 July 2011, and conflicting national standards shall be withdrawn at the latest by
July 2011.

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 supersedes EN 255-3:1997.

This European Standard has been prepared under a mandate M/324 given to CEN by the European Commission
and the European Free Trade Association.

This document has been prepared by the working group CEN/TC 113/WG 10 "Heat pumps and air conditioners".

This standard was submitted to enquiry under the reference prEN 255-3 which has been changed before Formal
Vote to FprEN 16147.

This European Standard references the document TREN D1 D(2002) M/324 for information on “Water-Heaters, Hot
Water Storage Appliances and Water Heating Systems”.

Testing procedures for simultaneous operation for domestic hot water production and space heating are not treated
in this standard. In this standard the basis of the measurements are the daily EU-Reference-Tapping-Cycles
defined in the mandate M/324. Presently there is no standard fixed for daily cycles for the space heating mode.

The following technical and general modifications have been introduced during the revision:

— The new COPpyy is smaller than the former COP; of EN 255-3, since heat losses of the hot water storage
tank are not considered in the calculation of the COPpny, whereas the former standard EN 255-3
accounted these losses.

— In EN 16147, five different daily tapping profiles (S, M, L, XL, and XXL) for different storage tank sizes can
be selected in order to determine the coefficient of performance.

According to the CEN/CENELEC Internal Regulations, the national standards organizations 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, ltaly, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden,
Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies methods for testing and reporting of the rating and it specifies requirements for
marking of air/water, brine/water, water/water and direct exchange/water heat pumps with electrically driven
compressors connected to or including a domestic hot water storage tank. When these units are used for space
heating, then EN 14511 (all parts) applies.

In case of air-to-water heat pumps, this European Standard comprises only factory-made units which can be
ducted on the airside.

This European Standard comprises only the testing procedure for the domestic hot water production of the heat
pump system.

NOTE Testing procedures for simultaneous operation for domestic hot water production and space heating are not treated
in this standard. Simultaneous means that domestic hot water production and space heating generation occur at the same time
and may interact.

In the case of units consisting of several parts, the standard applies only to those designed and supplied as a
complete package.

This European Standard does not include any requirement about the quality of water.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document (including
amendments) applies.

EN 14511-1:2007, Air conditioners, liquid chilling packages and heat pumps with electrically driven compressors for
space heating and cooling — Part 1: Terms and definitions

EN 14511-2, Air conditioners, liquid chilling packages and heat pumps with electrically driven compressors for
space heating and cooling — Part 2: Test conditions

EN 14511-3, Air conditioners, liquid chilling packages and heat pumps with electrically driven compressors for
space heating and cooling — Part 3: Test methods

EN 14511-4, Air conditioners, liquid chilling packages and heat pumps with electrically driven compressors for
space heating and cooling — Part 4: Requirements

EN 60204-1, Safety of machinery — Electrical equipment of machines — Part 1. General requirements
(IEC 60204-1:2005, modified)

EN 60335-2-40, Household and similar electrical appliances — Safety — Part 2-40: Particular requirements for
electrical heat pumps, air-conditioners and dehumidifiers (IEC 60335-2-40:2002, modified)

EN 61000-3-11, Electromagnetic compatibility (EMC) — Part 3-11: Limits — Limitation of voltage changes, voltage

fluctuations and flicker in public low-voltage supply systems — Equipment with rated current <75 A and subject to
conditional connection (IEC 61000-3-11:2000)

3 Terms and definitions
For the purposes of this document, the terms and definitions given in EN 14511-1:2007 and the following apply.
3.1

heat pump for heating domestic water
heat pump as defined in EN 14511-1 connected to or including a domestic hot water storage tank



