°
w SLOVENSKI STANDARD

oSIST prEN 13141-8:2018
Ol-oktober-2018

PrezraCevanje stavb - Preskusanje lastnosti sestavnih delov/izdelkov za
prezracevanje stanovanjskih stavb - 8. del: PreskusSanje lastnosti mehanskih
brezkanalnih dovodnih in odvodnih prezraéevalnih enot (vkljuéno z enotami za
vrac¢anje toplote)

Ventilation for buildings - Performance testing of components/products for residential
ventilation - Part 8: Performance testing of non-ducted mechanical supply and exhaust
ventilation units (including heat recovery)

Laftung von Gebauden - Leistungsprifung von'Bauteilen/Produkten fur die Luftung von
Wohnungen - Teil 8: Leistungsprifung von mechanischen Zuluft und Ablufteinheiten
ohne Luftfuhrung (einschlieBlich Warmeriickgewinnung)

Ventilation des batiments - Essais de performance des composants/produits pour la
ventilation des logements - Partie 8 : Essais de performance des unités de ventilation
double flux décentralisées (y compris la récupération de chaleur)

Ta slovenski standard je istoveten z: prEN 13141-8

ICS:

91.140.30 Prezraéevalni in klimatski Ventilation and air-
sistemi conditioning systems

oSIST prEN 13141-8:2018 en,fr,de

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



oSIST prEN 13141-8:2018

iTeh STANDARD PREVIEW
(standards.iteh.ai)

oSIST prEN 13141-8:2021
httpsy//standards.iteh.ai/catalog/standards/sist/fob74154-b6c4-4db6-b703-

df87b4d892b0/osist-pren-13141-8-2021



EUROPEAN STANDARD DRAFT
NORME EUROPEENNE prEN 13141-8
EUROPAISCHE NORM

September 2018

1CS91.140.30 Will supersede EN 13141-8:2014

English Version

Ventilation for buildings - Performance testing of
components/products for residential ventilation - Part 8:
Performance testing of non-ducted mechanical supply and
exhaust ventilation units (including heat recovery)

Ventilation des batiments - Essais de performance des Liiftung von Gebduden - Leistungspriifung von
composants/produits pour la ventilation des Bauteilen/Produkten fiir die Liiftung von Wohnungen -
logements - Partie 8 : Essais de performance des unités Teil 8: Leistungspriifung von mechanischen Zuluft- und
de ventilation double flux décentralisées (y compris la Ablufteinheiten ohne Luftfithrung (einschliefilich
récupération de chaleur) Warmeriickgewinnung)

This draft European Standardsis submitted to, CEN members for enquiry;ltthas been drawn up by the Technical Committee
CEN/TC 156.

If this draft becomes a European Standardy CEN/members ‘aresbound 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.

This draft European Standard was established by CEN-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, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and United Kingdom.

Recipients of this draft are invited to submit, with their comments, notification of any relevant patent rights of which they are
aware and to provide supporting documentation.

Warning : This document is not a European Standard. It is distributed for review and comments. It is subject to change without
notice and shall not be referred to as a European Standard.

. — |

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

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2018 CEN  All rights of exploitation in any form and by any means reserved Ref. No. prEN 13141-8:2018 E
worldwide for CEN national Members.



prEN 13141-8:2018 (E)

Contents Page
EUTOPEAN fOT@WOTI(......iuiuiuinnsssnsisssssssssssasssssssssssssssssssssssssssasas s ssssssssssssas sssssssssasasss s s ss s se s s sssssasasasanansnsnsssnssssssnsasanass 4
000010 L1 0 5
1 Y 6 0 6
2 L0 0 00 B A Q=) ) (=) 1 L X, 6
3 Terms and defiNitions ... —————————————————— 7
4 Symbols and abDreviations ... ——————————— 10
5 Categories of heat eXChangers. ... ——————————————— 11
6 REQUITEIMENTS ...oucuiissisissssmsmsssssss s s R AR AR AR AR R R AR 12
7 TESE METNOMAS e AR R AR 13
7.1 =3 1T i 13
7.2 Performance testing of aerodynamic characteristiCs.......umm——. 14
7.2.1 Leakages, mixXing and air transfer ... 14
2 2 . N ) o i 0 2, 16
7.2.3  Electrical POWET INP UL .. cucewassissssonssesinsssssonsssiossssanssson e imen s 65 50685 5456 TG B aFannansnsnnsnsesensnsnsnsnssasasanns 18
7.2.4 In/out airtightness ... i s i i s T e s s 19
7.2.5 Filter ByPassS....omsesnsssdagthusm b dbess oo dhormn dinsesstnssobessssssssssssssssssssssssssssssssssssssssssssssssasasas 19
7.3 Performance testing of thermal characteristiCs .......mmin—————————— 19
% T 7 1 1) i 1 19
7.3.2 Test operating CONAItIONS .....cuuesrsrsssrsssmmsesssssmsmsssissssssmsnssarssassssspssssssssassssssassssessnsssssssssssssssssassssssssssssssases 19
7.3.3 Temperature CONAItiONS. .....ciimresssssrsresrssmsesssnsssassssssssssssessssssssassssnsssassssssssssssssssssssssssssssasasssssssssssssssssssssaes 20
% T S T 1) 0 oL 21
7.3.5 Evaluation on supply air side (mandatory measurement) excluding alternating

VENTIlation UNILS . s s 22
7.3.6 Evaluation on exhaust air side (optional measurement) excluding alternating

VENtIlation UNIES .o 22
7.4 Deviating aspects concerning alternating ventilation units using a storage type heat

EXCRANGEIS e e 22
A 5 R 07 1 1) i 1 22
WA 3 N ol i U072 670 i ot () o 23
7.4.3 Exhaust air transfer ratio ... ————————— 24
7.4.4 Performance testing of thermal characteristiCs ......u—————— 25
8 00 B 113 1 L= 100 ) 27
8.1 Leakage clasSifiCation.. ... ssssssas s 27
8.2 Air flow sensitivity classification.......c s ———————————— 27
8.3 Indoor/outdoor airtightness of the complete Unit ... ————— 28
9 Performance testing of acoustic characteristiCs......———————— 28
9.1 LT 1 1) o | 28
9.2 Radiative sound power in the indoor or outdoor SPACE ... ————— 28
1o 2 R 0 < 1T i | 28
9.2.2 Reverberant room Method ... ————————— 29
9.2.3 Anechoic or semi-anechoic room mMethod.........n———————— 29
9.2.4 Free field Method ... s 29
9.3 Airborne sound iNSUIAtiON ... ———————————————— 30



prEN 13141-8:2018 (E)

10 T ST FESUILS et 31
0200 Y T o) 0 ) . 31
10.2  Product SpecifiCationsS....ms s —————————————" 31
10.3 Additional information related to the performance of the product .........cccounnrnsesnsesesasasans 32
B 1T 1 ¥ LT 32
LRI ¥l i (), 32
10.6 Effective POWET INPUL....msssssss s s ssassssasssssnases 33
10.7 Temperature and humidity ratios....———————————— 33
10.8 Acoustic CharacteriStiCs ... ——————————————— 33
11 Cleaning and MAINTENANICE ... s s 34
Annex A (informative) TesSt IayOULs ... s 35
Annex B (normative) Pressure leakage test method ... 37
B.1 EXternal 1eaRage teST ... ssss s s p s s e 37
B.2 Internal 1eakage teSt.....cn s ————————————————— 38
Annex C (normative) INdOOT MIXING .ocvcvcicismsmsmsmsmsmmssssssssssssssssssssssss s s sssassaes 39
C1 0= 1 1) o | . 39
C.2 Determination of indoor mixXing - FIrst tesSt...... s 39
C.3 Determination of indoor mixXing - SECONd teSt ... —————— 39
C4 Indoor mixing calCUlAtiON ...t itunsmshessiinsasiiu st sbenstsasasscbe dhassssssssssssssasssssssssessssssasssnassssssssnanes 39
133 10) FT0Ta 21 0] 120 e e R e e e 40



prEN 13141-8:2018 (E)

European foreword

This document (prEN 13141-8:2018) has been prepared by Technical Committee CEN/TC 156
“Ventilation for buildings”, the secretariat of which is held by BSI.

This document is currently submitted to the CEN Enquiry.
This document will supersede EN 13141-8:2014.

In addition to a number of editorial revisions, the following main changes have been made with respect
to EN 13141-8:2014:

— scope has been changed, and concerns now non-ducted units which ventilate more than one single
room;

— terms and definitions as well as symbols and abbreviations have been updated in accordance with
the parameters used in the document;

— new categories of heat exchanger have been added;
— designations in 7.2.1.2 have been changed;
— Table 2 has been moved to prEN"13142;

— reference of the internal and external leakage rates has been changes to the reference air volume
flow;

— extrapolation of the leakage rates has been adaed;

— 7.2.1.5 concerning exhaust air transfer ratio has been added;

— 7.2.2 concerning air flow measurement has been revised;

— formulas to calculate the temperature ratios have been changed;
— wet bulb temperature for the cold climate test has been changed;

— the order of the specific test for alternating units including storage heat exchanges has been
changed;

— requirements to determine the thermal performance and the exhaust air transfer ration have been
revised;

— the two tables concerning the leakages, mixing and flow balance variations calculations have been
moved to prEN 13142.

A list of all parts in the EN 13141 series, published under the general title Ventilation for buildings —
Performance testing of components/products for residential ventilation can be found on the CEN website.
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Introduction

This document specifies methods for the performance testing of components used in residential
ventilation systems to establish the performance characteristics as identified in prEN 13142.

This document incorporates many references to other European and International Standards, especially
on characteristics other than the aerodynamic characteristics, for instance on acoustic characteristics.

In most cases some additional tests or some additional conditions are given for the specific use in
residential ventilation systems.

This document can be used for the following applications:

— laboratory testing;
— attestation purposes.

The position of this document in the field of standards for the mechanical building services is shown
in Figure 1.

1 Mechanical Building Services |

i
Control systems Ventilation and air conditioning | Heating systems
systems
|

Air terminal Airshandlin (e el 1) Design criteria System,
Ductwork. p Y9 natural resident for the indoor 4 Installation
devices units r performance
N entilation environment
| I [ |
Compgne{)ter/pro:ﬁ_lut;ts for| | Performance testing of simplified caloulation Design and Performance testing and
resiGRntE’ Vel Sl components/products P P dimensioning for installation checks for
Required and optional N " methods for residential N . L B N .
for residential s residential ventilation residential ventilation
performance ventilation systems t e
characteristics Qg prE sysiems systems

‘—{ Part 1: Externally and internally mounted airtransfer devices |

Part 2: Exhaust and supply air terminal devices ‘

Part 3: Range hoods for residential use without fan ‘

Part 4: Aerodynamic, electrical power and acoustic performance of
unidirectional ventilation units

Part 6: Exhaust ventilation system packages used in a single ‘

—{ Part 5: Cowls and roof outlet terminal devices |

Part 7: Performance testing of ducted mechanical supply and
exhaust ventilation units (including heat recovery)

—{ Part 9: Externally mounted humidity controlled air transfer device ‘

—{ Part 10: Humidity controlled extract air terminal device ‘

4{ Part 11: Supply ventilation units ‘

Figure 1 — Position of EN 13141-8 in the field of the mechanical building services
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1 Scope

This document specifies the laboratory test methods and test requirements for the testing of
aerodynamic, thermal, acoustic and the electrical performance characteristics of non-ducted mechanical
supply and exhaust ventilation units used in single dwellings.

The purpose of this document is not to consider the quality of ventilation but to test the performance of
the equipment.

In general, a ventilation unit contains:

— fans for mechanical supply and exhaust;

— air filters;

— air-to-air heat exchanger for heat and possibly humidity recovery;

— control system;

— inlet and outlet grilles.

Such equipment can be provided in more than one assembly, the separate assemblies of which are

designed to be used together.

Such equipment can contain alternating heat exchangers which provide separate supply and exhaust air
flows.

In certain cases, i.e. alternating ventilation unit, the manufacturer may declare that the equipment can
be installed in such a way that it serves - more than one room. For the purpose of this document, these
products are assessed in a single room.

This document does not deal with ducted units.or units with heat pumps:;

Safety requirements are given in EN 60335-2-40 and EN 60335-2-80.
2 Normative references
The following documents are referred to in the text in such a way that some or all of their content

constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 306, Heat exchangers - Methods of measuring the parameters necessary for establishing the
performance

EN 12792:2003, Ventilation for buildings - Symbols, terminology and graphical symbols

EN ISO 717-1, Acoustics - Rating of sound insulation in buildings and of building elements - Part 1:
Airborne sound insulation (1SO 717-1)

EN ISO 5801:2017, Fans - Performance testing using standardized airways (1SO 5801:2017)

EN ISO 10140-1, Acoustics - Laboratory measurement of sound insulation of building elements - Part 1:
Application rules for specific products (1SO 10140-1)

EN ISO 10140-2, Acoustics - Laboratory measurement of sound insulation of building elements - Part 2:
Measurement of airborne sound insulation (1SO 10140-2)
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EN ISO 10140-5, Acoustics - Laboratory measurement of sound insulation of building elements - Part 5:
Requirements for test facilities and equipment (1SO 10140-5)

EN ISO 16890 (all parts), Air filters for general ventilation (1SO 16890 (all parts))

ISO 13347-2, Industrial fans - Determination of fan sound power levels under standardized laboratory
conditions - Part 2: Reverberant room method

ISO 13347-3, Industrial fans - Determination of fan sound power levels under standardized laboratory
conditions - Part 3: Enveloping surface methods

ISO 13347-4, Industrial fans - Determination of fan sound power levels under standardized laboratory
conditions - Part 4: Sound intensity method

3 Terms and definitions
For the purposes of this document, the terms and definitions given in EN 12792:2003,
EN ISO 5801:2017 and the following apply.

ISO and IEC maintain terminological databases for the use in standardization at the following
addresses:

e [EC Electropedia: available at http://www.electropedia.org/

e ISO online browsing platform: available athttp://www.iso.org/obp

3.1
external leakage

Gve !
leakage to or from theair flowinginside the casing of the unit'to‘or from the’surrounding air

3.2
internal leakage

qvi
leakage inside the unit between the exhaust and the supply air flows

3.3
filter bypass leakage
air bypass around filter cells

3.4

indoor/outdoor airtightness

qvio

maximum air volume flow at static pressure difference of - 20 Pa and + 20 Pa corresponding to the
setting when the fans are off and all additional shutters are closed

3.5

exhaust air transfer ratio

Rs

mass transfer of the discharged air to a zone (in Figure 2, a): from key 11 (extract) to key 22 (supply))
that is actually recirculated air from the same zone, due to internal leakage and external casing leakage
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3.6

outdoor mixing

Rme

mixing of the two air flows external to the equipment under test between discharge and intake ports at
outdoor terminal points caused by short circuiting

3.7

indoor mixing

Rmi

mixing of the two air flows external to the equipment under test between discharge and intake ports at
indoor terminal points caused by short circuiting

3.8
declared maximum air volume flow

CIvmax,d
maximum air volume flow of the unit declared by the manufacturer at 0 Pa static pressure difference,
between indoor and outdoor

3.9
maximum air volume flow

(vmax
air volume flow corresponding to the maximum achievable fan setting of the unit at 0 Pa static pressure
difference, between indoor and outdoor

Note 1 to entry:  If the supply and exhaust air volume flows are different, then the maximum air volume flow is
equal to the smaller of the two air volume flows.

3.10
reference air volume flow

Qvref
air volume flow at 70 % of the maximum air volume flow

Note 1 to entry:  If the air volume flow at 70 % of the maximum air volume flow cannot be adjusted on the
product itself, the closest value above is selected.

3.11

static fan pressure

Prs

pressure increase induced by the ventilation unit given as difference between the static pressure at the
unit outlet and the total pressure at the unit inlet

[SOURCE: EN ISO 5801:2008, 3.40]

3.12

static pressure difference

ps,ext

pressure increase induced by the ventilation unit given as difference between the static pressures at the
unit outlet and the unit inlet

Note 1 to entry: Static pressure difference is used to determine the maximum air volume flow, the reference air
volume flow and the minimum air volume flow.
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3.13
air flow sensitivity
v

maximum relative deviation of the maximum air volume flow gumax due to a static pressure difference of
+ 20 Paand - 20 Pa

Note 1 to entry:  Unbalanced (unequal) supply and exhaust air streams influence the thermal efficiency of the
ventilation unit and its air exchange capacity.

3.14

temperature ratio

Ne

temperature difference between inlet and outlet of one of the air flows divided by the temperature
difference between the inlets of both air flows

3.15

humidity ratio

Nx

difference of water content between inlet and outlet of one of the air flows divided by the difference of
water content between the inlets of both air flows

3.16

electrical power input

Px

average over all electrical power input to the equipment within a defined interval of time for standard
air conditions obtained from the power input of the fans; controller(s), compressor(s), safety devices of
the equipment(s) excluding additional electrical heating devices not used for defrosting

Note 1 to entry: Pt is expressed iniwatts.

3.17

maximum electrical power input

PE,max

electrical power input at maximum air volume flow qymax

3.18
electrical power input at the reference volume flow
PE,ref
electrical power input at reference air volume flow quret

3.19

exhaust air transfer ratio

Rs(1;2)

mass fraction of the discharged air to a zone (see Figure 2: from key 11 (extract) to key 22 (supply))
that is actually recirculated air from the same zone, due to internal leakage, external casing leakage and
short circuiting

3.20

supply air transfer ratio

R.

mass fraction of the discharged air to a zone (see Figure 2: from key 21 (outdoor) to key 12 (exhaust))
that is actually recirculated air from the same zone, due to internal leakage, external casing leakage and
short circuiting
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3.21

alternating ventilation unit

pair of mechanical ventilation devices using storage heat exchangers operating in opposite, periodically
changing air flow direction incorporated in common or two separate casing(s)

3.22

ventilation mode

constant operating mode where the alternating devices are running in a opposite direction with no heat
recovery

4 Symbols and abbreviations

For the purposes of this document, the symbols and abbreviations given in EN 12792 and in Table 1
apply.
Table 1 — Symbols

Symbol Designation Unit
c concentration of tracer gas ppm
Dhne airborne sound insulation in third octave bands dB
Dhew global airborne sound insulation index dB
Lw sound power level dB
Lwa A-weighted sound power level dB
Pg electrical power input w
Prref electrical power input at the referencevolume w
PE,max maximum electrical power input w
Drts fan static pressure Pa
Pqvmax pressure at maximum air volume flow Pa
Dref reference pressure Pa
Ds.ext static pressure difference Pa

qm mass air flow rate kg.s1orkghorg.s?
q, air volume flow m3.s'torm3htorls?
Qvmax maximum air volume flow m3.s'1or m3h!orls?
Qvmax.d declared maximum air volume flow m3.s'torm3htorls?
Qvmax,0 maximum air volume flow at 0 pressure m3.s'torm3htorls?
qvo air volume flow at 0 pressure m3.s'torm3htorls?
Qvio indoor/outdoor airtightness m3.s'1orm3h!orlst
Quies internal leakage from exhaust to supply flow m3.s'1orm3h!orlst
Quise internal leakage from supply to exhaust flow m3.s'1orm3h!orls?
Qref reference air volume flow m3.s'torm3htorls?
qvd declared maximum air volume flow rate m3.s'torm3htorls?

10
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Symbol Designation Unit
Qe external leakage air volume flow rate m3.s1orm3h?orls?
Qi internal leakage air volume flow rate m3.s'1or m3h!orls?
Rs transfer ratio %
R supply air transfer ratio %
t1 “on” period of the cycle with alternating ventilation units | s
working in one way
t “off” period of the cycle for alternating ventilation units S
ts “on” period of the cycle with alternating ventilation units | s
working in the other way
ts “off” period of the cycle for alternating ventilation units S
teycle time of an operating cycle for alternating ventilation units s
v air flow velocity m.s1
v air flow sensitivity %
Va volume of the casing 1
Ve air volume content of device 1
0 air temperature °C
Ow wet bulb temperature °C
X water content : kg water/kg dry air
21 outdoor air’'(0DA) (see Figure 2) —
22 supply air (SUP)(see Figure 2) —
11 extract air (ETA) (see Figure 2) —
12 exhaust air (EHA)(see Figure 2) —
16 ex temperature ratio of the unit on exhaust air side —
No,su temperature ratio of the unit on supply air side —
Nxex humidity ratio of the unit on exhaust air side —
Nx.su humidity ratio of the unit on supply air side —
p density of the air kg/m3

5 Categories of heat exchangers

Categories of heat exchangers are given in Table 2.

11
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