
 

 

 

 

 

Reference number
ISO 13370:2007(E)

© ISO 2007
 

 

 

INTERNATIONAL 
STANDARD 

ISO
13370

Second edition
2007-12-15

Thermal performance of buildings — Heat 
transfer via the ground — Calculation 
methods 

Performance thermique des bâtiments — Transfert de chaleur par le 
sol — Méthodes de calcul 

 

This is a preview of "ISO 13370:2007". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 13370:2007". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 13370:2007". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 13370:2007". Click here to purchase the full version from the ANSI store.

http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2013370:2007&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2013370:2007&source=preview
https://webstore.ansi.org/Standards/ISO/ISO133702007&source=preview
https://webstore.ansi.org/Standards/ISO/ISO133702007?source=preview


ISO 13370:2007(E) 

PDF disclaimer 
This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but 
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In 
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat 
accepts no liability in this area. 

Adobe is a trademark of Adobe Systems Incorporated. 

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation 
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In 
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below. 

 

 COPYRIGHT PROTECTED DOCUMENT 
 
©   ISO 2007 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, 
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or 
ISO's member body in the country of the requester. 

ISO copyright office 
Case postale 56 • CH-1211 Geneva 20 
Tel.  + 41 22 749 01 11 
Fax  + 41 22 749 09 47 
E-mail  copyright@iso.org 
Web  www.iso.org 

Published in Switzerland 
 

ii © ISO 2007 – All rights reserved
 

 

This is a preview of "ISO 13370:2007". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 13370:2007". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 13370:2007". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 13370:2007". Click here to purchase the full version from the ANSI store.

http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2013370:2007&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2013370:2007&source=preview
https://webstore.ansi.org/Standards/ISO/ISO133702007&source=preview
https://webstore.ansi.org/Standards/ISO/ISO133702007?source=preview


ISO 13370:2007(E) 

© ISO 2007 – All rights reserved iii

Contents Page 

Foreword............................................................................................................................................................ iv 
Introduction ........................................................................................................................................................ v 
1 Scope ..................................................................................................................................................... 1 
2 Normative references ........................................................................................................................... 1 
3 Terms, definitions, symbols and units ............................................................................................... 2 
3.1 Terms and definitions........................................................................................................................... 2 
3.2 Symbols and units ................................................................................................................................ 3 
4 Methods of calculation ......................................................................................................................... 3 
5 Thermal properties ............................................................................................................................... 4 
5.1 Thermal properties of the ground ....................................................................................................... 4 
5.2 Thermal properties of building materials ........................................................................................... 5 
5.3 Surface resistances .............................................................................................................................. 5 
6 Internal temperature and climatic data............................................................................................... 5 
6.1 Internal temperature ............................................................................................................................. 5 
6.2 Climatic data.......................................................................................................................................... 5 
7 Thermal transmittance and heat flow rate.......................................................................................... 6 
7.1 Thermal transmittance ......................................................................................................................... 6 
7.2 Thermal bridges at edge of floor......................................................................................................... 6 
7.3 Calculation of heat flow rate................................................................................................................ 6 
7.4 Effect of ground water.......................................................................................................................... 6 
7.5 Special cases ........................................................................................................................................ 7 
8 Parameters used in the calculations .................................................................................................. 7 
8.1 Characteristic dimension of floor ....................................................................................................... 7 
8.2 Equivalent thickness ............................................................................................................................ 8 
9 Calculation of thermal transmittances ............................................................................................... 8 
9.1 Slab-on-ground floor ............................................................................................................................ 8 
9.2 Suspended floor.................................................................................................................................... 9 
9.3 Heated basement ................................................................................................................................ 12 
9.4 Unheated basement............................................................................................................................ 14 
9.5 Partly heated basement ..................................................................................................................... 14 
Annex A (normative)  Calculation of ground heat flow rate ......................................................................... 15 
Annex B (normative)  Slab-on-ground with edge insulation ........................................................................ 20 
Annex C (normative)  Heat flow rates for individual rooms.......................................................................... 24 
Annex D (normative)  Application to dynamic simulation programmes ..................................................... 25 
Annex E (normative)  Ventilation below suspended floors .......................................................................... 26 
Annex F (informative)  Periodic heat transfer coefficients ........................................................................... 29 
Annex G (informative)  Thermal properties of the ground ............................................................................ 33 
Annex H (informative)  The influence of flowing ground water.................................................................... 35 
Annex I (informative)  Slab-on-ground floor with an embedded heating or cooling system .................... 37 
Annex J (informative)  Cold stores .................................................................................................................. 38 
Annex K (informative)  Worked examples....................................................................................................... 39 
Bibliography ..................................................................................................................................................... 48 
 

This is a preview of "ISO 13370:2007". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 13370:2007". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 13370:2007". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 13370:2007". Click here to purchase the full version from the ANSI store.

http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2013370:2007&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2013370:2007&source=preview
https://webstore.ansi.org/Standards/ISO/ISO133702007&source=preview
https://webstore.ansi.org/Standards/ISO/ISO133702007?source=preview


ISO 13370:2007(E) 

iv © ISO 2007 – All rights reserved
 

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. 

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 13370 was prepared by Technical Committee ISO/TC 163, Thermal performance and energy use in the 
built environment, Subcommittee SC 2, Calculation methods. 

This second edition cancels and replaces the first edition (ISO 13370:1998), which has been technically 
revised. 

The following principal changes have been made to the first edition: 

⎯ Clause 4 contains a revised text to clarify the intention of the initial part of the former Annex A; the rest of 
the former Annex A is now contained in ISO 10211; 

⎯ 7.2 no longer contains a table of linear thermal transmittances: it is now recognized, as with other thermal 
bridging, that the wall/floor junction often needs to be calculated; 

⎯ 9.1 provides an alternative formula for well-insulated floors; 

⎯ 9.2 provides clarification for low-emissivity surfaces; 

⎯ Annex A contains formulae for cooling applications; 

⎯ Annex B has incorporated minor revisions to the text for edge-insulated floors; 

⎯ Annex D has been revised; 

⎯ Annex F (formerly Annex C) has been changed to informative status. 
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Introduction 

This International Standard provides the means (in part) to assess the contribution that building products and 
services make to energy conservation and to the overall energy performance of buildings. 

In contrast with ISO 6946, which gives the method of calculation of the thermal transmittance of building 
elements in contact with the external air, this International Standard deals with elements in thermal contact 
with the ground. The division between these two International Standards is at the level of the inside floor 
surface for slab-on-ground floors, suspended floors and unheated basements, and at the level of the external 
ground surface for heated basements. In general, a term to allow for a thermal bridge associated with the 
wall/floor junction is included when assessing the total heat loss from a building using methods such as 
ISO 13789. 

The calculation of heat transfer through the ground can be done by numerical calculations, which also allow 
analysis of thermal bridges, including wall/floor junctions, for assessment of minimum internal surface 
temperatures. 

In this International Standard, methods are provided which take account of the three-dimensional nature of the 
heat flow in the ground below buildings. 

Thermal transmittances of floors give useful comparative values of the insulation properties of different floor 
constructions, and are used in building regulations in some countries for the limitation of heat losses through 
floors. 

Thermal transmittance, although defined for steady-state conditions, also relates average heat flow to average 
temperature difference. In the case of walls and roofs exposed to the external air, there are daily periodic 
variations in heat flow into and out of storage related to daily temperature variations, but this averages out, 
and the daily average heat loss can be found from the thermal transmittance and daily average inside-to-
outside temperature difference. For floors and basement walls in contact with the ground, however, the large 
thermal inertia of the ground results in periodic heat flows related to the annual cycle of internal and external 
temperatures. The steady-state heat flow is often a good approximation to the average heat flow over the 
heating season. 

In addition to the steady-state part, a detailed assessment of floor losses is obtained from annual periodic heat 
transfer coefficients related to the thermal capacity of the soil, as well as its thermal conductivity, together with 
the amplitude of annual variations in monthly mean temperature.  

Annex D provides a method for incorporating heat transfers to and from the ground into calculations 
undertaken at short time steps (e.g. one hour). 

Worked examples illustrating the use of the methods in this International Standard are given in Annex K. 

This is a preview of "ISO 13370:2007". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 13370:2007". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 13370:2007". Click here to purchase the full version from the ANSI store.This is a preview of "ISO 13370:2007". Click here to purchase the full version from the ANSI store.

http://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2013370:2007&source=preview
https://webstore.ansi.org/RecordDetail.aspx?sku=ISO%2013370:2007&source=preview
https://webstore.ansi.org/Standards/ISO/ISO133702007&source=preview
https://webstore.ansi.org/Standards/ISO/ISO133702007?source=preview

