INTERNATIONAL ISO
STANDARD 21773

First edition
2021-06

Methods of test and characterization
of performance for energy recovery
components

Méthode d'essai et caractérisation des performances des composants
récupérateurs d’énergie

Reference number
IS0 21773:2021(E)

©1S0 2021




IS0 21773:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2021

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2021 - All rights reserved



IS0 21773:2021(E)

Contents Page
FFOT@WOIM ..........ooooooeoeeeee oo es s 858 s \%
1 S0P ... 1
2 NOITNATIVE TEECI@INCES .........occccocovoveieiesssse st 1
3 Terms and AeFIMITIOIIS ... 1
4 Symbols and abbreviated TEIIMIS ... 4
5 Metrics........cccoci,
5.1 General..............
5.2 Effectiveness
5.3 PrESSUIE AT O et
5.3.1  MeaSUIed PIrESSUIE AIOP ..o oo
5.3.2  Standardized pressure drop
5.4 RECOVETY EffICIENCY TATIO ..o e
5.5 Outside @ir COTTECLION FACTOT ...
5.6 Exhaust air transfer ratio ...,
5.7 Sensible energy transfer rate for the supply airstream..
5.8 Humidity transfer rate for the supply airstream................
5.9  Total energy transfer rate for the SUpply @irStream ...
6 GeNETral teST FEQUITEIMEIITS ...........ccccooovoioeeiieieeeee st
6.1 Test apparatus............
6.2 Installation..........
6.3 Static pressures..............
6.4 Instrument calibration
7 Ef@CTIVEIIESS TOSTS ....o.o et
7.1 Test requirements
7.2 Stability limits when testing effeCtiVeneSS. ...
7.3 I D=V ir= o0 N UcTotn o) 4 18 015 o (o o BSOS
7.4 Data SAMPING TALES ....oooieroriiierisi i
7.5 Temperature and humidity conditions: inlets to exchanger
7.6 Test temperature limits
8 PIESSUTE ATOP BESTS ......oooo i
9 LAKAZE TESTS ..ot
9.1 General teSt FEQUITEIMIEIITS ...
9.2 Outside air correction factor
9.3 EXaust @il tranSfer FAtIO ... s
10 UNCETTaAINEY LIIMIES ..ot
000 R €Y 5 V<) - 1 OO OO
10.2  Uncertainty limits for effectivVeness TeSES. ...
10.3  Uncertainty limits for RER ...
10.4 Uncertainty limits for measured pressure drop tests.
10.5 Uncertainty limits for leakage tests................
11 IN@QUALTEY LIIMITS ...t
10 000 €75 4 ) =Y O
11.2 Inequality limits for thermal tests
11.3 Inequality limits for leakage tests
12 REPOItING Of TLESE T@SULES .......ooocccie st
12.1 Pressure drop test results.....
12.2 Leakage testresults......
12.3 Thermal test results....
L12.4  UNCETEAINTIES ..ot sssese 8885

© 1S0 2021 - All rights reserved iii



IS0 21773:2021(E)

Annex A (informative) Example of test data collection and calculation of metrics...........cocc 17
Annex B (informative) BEST PTACKICES ..........cc...ooiiieee et 21
Annex C (informative) Expression of performance metrics for use in calculation of system

PEOTFOTTIIATICE. ... 32
Annex D (informative) Inequality limits for use when condensate flow rate can be measured.......37
Annex E (informative) Expressions, used in other standards, related to effectiveness as

defined in this dOCUIMENIT. ... 38
BIDIHOGTAPIY ...t 44

iv © IS0 2021 - All rights reserved



IS0 21773:2021(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTQ) principles in the Technical Barriers to Trade (TBT), see www.iso.org/
iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 86, Refrigeration and air-conditioning,
Subcommittee SC 6, Testing and rating of air-conditioners and heat pumps.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Methods of test and characterization of performance for
energy recovery components

1 Scope

This document specifies methods for testing and characterizing the performance of air-to-air heat/
energy exchangers when used as devices to transfer heat or heat and water vapor between two
airstreams used in ventilation systems. It also specifies methods to characterize the performance of
exchangers for use in calculation of the energy performance of buildings. This document is applicable
to:

— fixed-plate exchangers (also known as recuperators),
— rotary exchangers, including heat wheels and total energy wheels (also known as regenerators),
— heat pipe exchangers using a heat transfer medium, excluding those using mechanical pumping.

This document does not provide a method for measuring the response of exchangers to the formation
of frost.

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.

ISO 3966, Measurement of fluid flow in closed conduits — Velocity area method using Pitot static tubes

ISO 5167-1, Measurement of fluid flow by means of pressure differential devices inserted in circular cross-
section conduits running full — Part 1: General principles and requirements

ISO 5801, Fans — Performance testing using standardized airways
ISO 13253, Ducted air-conditioners and air-to-air heat pumps — Testing and rating for performance

ISO/IEC 17025:2017, General requirements for the competence of testing and calibration laboratories

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31

effectiveness

actual energy transfer rate (sensible, latent, or total) divided by the maximum possible energy transfer
rate

Note 1 to entry: The formula for effectiveness is given in 5.2.
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