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CEN/TC 89 "Thermal performance of buildings and building components", the secretariat of
which is held by SIS, in collaboration with Technical Committee ISO/TC 163 "Thermal

insulation".

This document is currently submitted to the parallel Enquiry.
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ISO/CEN PARALLEL ENQUIRY

This draft International Standard is a draft standard developed within the European Committee for
Standardization (CEN) and processed under the CEN-lead mode of collaboration as defined in the
Vienna Agreement. The document has been transmitted by CEN to ISO for circulation for ISO member
body voting in parallel with CEN enquiry. Comments received from ISO member bodies, including those
from non-CEN members, will be considered by the appropriate CEN technical body. Should this DIS be
accepted, a final draft, established on the basis of comments received, will be submitted to a parallel two-
month FDIS vote in ISO and formal vote in CEN.

In accordance with the provisions of Council Resolution 15/1993 this document is circulated in
the English language only.

Conformément aux dispositions de la Résolution du Conseil 15/1993, ce document est distribué
en version anglaise seulement.

To expedite distribution, this document is circulated as received from the committee secretariat.
ISO Central Secretariat work of editing and text composition will be undertaken at publication
stage.

Pour accélérer la distribution, le présent document est distribué tel qu'il est parvenu du
secrétariat du comité. Le travail de rédaction et de composition de texte sera effectué au
Secrétariat central de I'!lSO au stade de publication.
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Foreword

ISO 15927-6 was prepared by Technical Committee CEN/TC 89, Thermal performance of buildings and
building components, in cooperation with Technical Committee ISO/TC 163, Thermal performance and energy
use in the built environment, Subcommittee SC 2, Calculation methods.

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 1SO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

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.

ISO 15927 consists of the following parts, under the general title Hygrothermal performance of buildings —
Calculation and presentation of climatic data:

O Part 1: Monthly means of single meteorological elements

O Part 2: Hourly data for design cooling load

O Part 3: Calculation of a driving rain index for vertical surfaces from hourly wind and rain data
O Part 4: Hourly data for assessing the annual energy for heating and cooling

0 Part5: Data for design heat load for space heating

0 Part 6: Accumulated temperature differences (degree days)

iv © ISO 2004 — All rights reserved
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Introduction

Accumulated temperature differences are a relatively simple form of climatic data, useful as an index of
climate severity as it affects energy use for space heating.

Calculation or estimation of accumulated temperature differences reflects the point at which buildings begin to
need heating to maintain the required internal temperatures. In common with all methods, this standard uses
the concept of a base temperature. This is the external temperature below which heating plant is assumed to
come into operation. For some purposes, such as development of energy policy the need is for a single base
temperature that can be taken to represent an average value for the whole built stock and overall climate. For
other purposes, it is better to determine a base temperature appropriate to an individual building and time of
year.

This standard meets these needs by including both exact and approximate methods of determining
accumulated temperature differences, to both standard and variable base temperatures. The methods include
the possibility of a threshold temperature (e.g. a daily mean air temperature higher than the base temperature,
above which accumulated temperature differences are not counted). This approach is found in certain
national methods of computation. It is, however, considered to be less flexible than the methods given in this
standard, in which accumulated temperature differences are assessed for a base temperature appropriate to
the thermal performance of the building (taking account of other climatic conditions such as solar irradiation).

Accumulated temperature differences computed and presented in accordance with this standard are a
measure of climatic severity as it affects the energy used for the space heating of buildings. The data may be
used for the following purposes:

a) monitoring the amount of energy used by heating plant, and thus its efficiency (the energy management
use);

b) predicting and/or comparing the relative energy performance of space heating in buildings at the design
stage (the energy modelling use); and

c) predicting the economic consequences of different levels of energy efficiency (e.g. through thermal
insulation), for the building stock as a whole or for different classes of building (the energy policy use).

Energy management (purpose a)) requires new accumulated temperature difference data at regular intervals,
such as meteorological station or zone data, calculated to standard base temperatures, published for each
month of the heating season, as soon as these can be computed from verified meteorological observations.

Energy modelling and energy policy (purposes b) and c)), require meteorological station, zone or mapped
data collected over many years (possibly giving extremes as well as mean values), to typify the severity of the
climate of a locality, area or region. For purpose b), accumulated temperature differences are best suited to
modelling the energy performance of relatively small buildings with simple heating systems and controls, using
“steady-state” thermal analysis. Modelling the performance of larger or more complex buildings may require
more extensive climatological data sets, such as full or short ‘test reference years’, which are outside the
scope of this standard.

In principle the equations in this standard could be reversed to deal with accumulated temperature differences
for assessing energy use in cooling or air-conditioning buildings (“cooling degree-hours” or “cooling degree-
days”). However, as the air conditioning demand depends as much on solar gain and external humidity as
temperature, the results will not be a reliable index of energy demand.

© 1SO 2004 — All rights reserved \%
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Hygrothermal performance of buildings — Calculation and
bresentation of climatic data — Part 6: Accumulated temperature
differences (degree days)

1 Scope

This standard specifies the definition, method of computation and method of presentation of data on accumulated
temperature differences, used for assessing the energy used for space heating in buildings. These are normally
expressed in degree-hours or degree-days, and such data are often referred to simply as “heating degree-hours” or
“heating degree-days”.

The standard includes approximate methods for calculating accumulated temperature differences based on hourly or
daily mean temperatures and for estimating monthly values to any base temperature, for use when data computed
directly from meteorological air temperature records are not available.

In some countries a threshold temperature different from the base temperature is used. This standard allows for this,
but it is assumed that for many uses the threshold and base temperatures will be equal.

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 any
amendments) applies.

ISO 6243, Climatic data for building design — Proposed system of symbols

World Meteorological Organization: Guide to Meteorological Instruments and Methods of Observation. 6" Edition,
WMO - No.8 1996

3 Terms and definitions

3.1 Definitions
For the purposes of this document, the following terms and definitions apply.

3.11

hourly temperature difference

difference between a specified base temperature and the external air temperature during a given hour, when the
difference is positive, otherwise zero

3.1.2

daily temperature difference

difference between a specified base temperature and the mean external air temperature during a given day, when
the difference is positive, otherwise zero

6 © 1SO 2004 — All rights reserved
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3.1.3
accumulated hourly temperature difference
sum of all positive hourly temperature differences over a given period, e.g. day, month, season, year

3.14
accumulated daily temperature difference
sum of all positive daily temperature differences over a given period, e.g. day, month, season, year

3.15

base temperature

any conventional temperature, for instance the internal design temperature less decrements due to internal and solar
gains

3.1.6

threshold temperature

external temperature below which heating becomes necessary, which can be lower than, but is usually equal to the
base temperature

3.1.7

daily maximum and daily minimum temperatures

maximum and minimum dry-bulb temperatures during a day (01:00 h to 24:00 h), which may be taken either as the
highest and lowest hourly mean temperatures, or as the recorded extremes on a maximum/minimum thermometer

3.1.8

hourly temperature

average of instantaneous air temperatures during an hour or, in the absence of continuous measurements, the air
temperature measured at a particular moment (e.g. on the hour)

3.1.9

daily mean temperature

average of the hourly mean temperatures over a day or, if that is not available, the arithmetic mean of the daily
maximum and minimum temperatures

NOTE See 4.3.

3.1.10
monthly mean temperature
long-term average of daily mean temperatures for a particular month (e.g. over a period of at least 10 years)

3.1.11
standard deviation of hourly mean temperature
standard deviation of hourly mean temperatures about the monthly mean temperature , based on long-term data

3.1.12
standard deviation of daily mean temperature
standard deviation of daily mean temperatures about the monthly mean temperature, based on long-term data

3.1.13

reference altitude
altitude above mean sea level to which accumulated hourly or daily temperature difference data refer

© ISO 2004 — All rights reserved 7



