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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 document 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).

ISO draws attention to the possibility that the implementation of this document may involve the use
of (a) patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed
patent rights in respect thereof. As of the date of publication of this document, ISO had not received
notice of (a) patent(s) which may be required to implement this document. However, implementers are
cautioned that this may not represent the latest information, which may be obtained from the patent
database available at www.iso.org/patents. ISO shall not be held responsible for identifying any or all
such patent rights.

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 (WTO) 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.

This second edition cancels and replaces the first edition (ISO 21978:2021), which has been technically
revised.

The main changes are as follows:

— values of uncertainties have been corrected;

— descriptive terms or names have been revised following ISO/IEC Directives;
— errors in Annex A have been corrected;

— typos have been corrected.

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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Introduction

Air to water heat pumps are, at present, selected and compared at a rated condition. This condition does
not represent the usual operating conditions of the equipment over a season. This operating condition
can be better assessed by comparing equipment at representative reduced capacities and determining
the seasonal coefficient of performance.

This document provides part load conditions and calculation methods for calculating the seasonal
coefficient of performance (Scopo, and Scopper) Of Such units when they are used to fulfil the heating
demands.

Other energy consumptions can occur when the unit is not used to fulfil the heating demands such as
those from a crankcase heater or when the unit is on standby. These consumptions are considered in
the calculation methods for reference S¢p.

Reference Scop/Scopon/Scopnet C@lculations may be based on calculated or tested values. For the purpose
of Scop/Scopon/Scopner three design conditions average (A), colder (C) and warmer (W) are considered,
as well as three temperature applications. In case of tested values, this document gives the methods for
testing air to water heat pumps at part load conditions.

vi © IS0 2023 - All rights reserved
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Air to water heat pumps — Testing and rating at part
load conditions and calculation of seasonal coefficient of
performance for space heating

1 Scope

This document specifies test conditions for determining the seasonal performance characteristics
of air to water heat pumps for space heating with electrically driven compressors with or without
supplementary heater. In the case of air to water heat pumps for space heating consisting of several
parts with refrigerant or water connections, this document applies only to those designed and supplied
as a complete package.

The seasonal coefficient of performance depends, inter alia, on the climate conditions and temperature
regime of the space heating distribution network.

This document specifies:

— threedesign conditions, each of them being characterized by a design temperature which represents
the lowest temperature that can occur in that design condition;

— three water temperature distribution regimes, namely “temperature application” in the text.

This document also provides a full description of three heating seasons that can be used with the
associated design conditions.

2 Normative references

There are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO and [EC maintain terminology 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

35 °C application

temperature application where an indoor heat exchanger water(brine) outlet temperature of 35 °C is
met at design temperature

3.2

45 °C application

temperature application where an indoor heat exchanger water(brine) outlet temperature of 45 °C is
met at design temperature

3.3

55 °C application

temperature application where an indoor heat exchanger water(brine) outlet temperature of 55 °C is
met at design temperature
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