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European foreword

This document (EN 1745:2020) has been prepared by Technical Committee CEN/TC 125 “Masonry”,
the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by January 2021, and conflicting national standards shall

be withdrawn at the latest by January 2021.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 1745:2012.

The following is a list of significant technical changes since the last edition EN 1745:2012:

— replacement of Figure 1 by Tables 1 aand 1 b;

— editorial improvement;

— changes in the definitions 3.1.5 and 3.1.10;

— correction of term in Annex A;

— amendment heading of column in Annex A;

— addition of Annex G.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary,
Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,

Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey
and the United Kingdom.
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Introduction

This document provides methods for the determination of dry and design thermal conductivity and
thermal resistance values of masonry products and masonry.

The following types of masonry unit are covered by this document:

— solid masonry units;
— masonry units with formed voids;
— composite masonry units.

Methods are described for the determination of the dry thermal conductivity of solid masonry units
(A10,dry,unic) and of mortar (A19,dn,mor) and for the determination of equivalent dry thermal conductivity of
masonry units with formed voids and composite masonry units (Aigdry,unic)- Procedures are also
described for the determination of the design thermal values of masonry units and masonry. The
different methods are illustrated in Table 1.

The value in dry state is a characteristic of a masonry material, masonry unit or of masonry.

The determination of thermal values can be based on tabulated data, measurements, calculations or a
combination of these.

Design thermal values may be determined according to procedures given in this European standard
according to the intended application, environmental and climatic conditions, bearing in mind the
purpose of this determination, such as:

— energy consumption;

— design of heating and cooling equipment;

— surface temperature determination;

— compliance with national building regulations;

— consideration of non-steady-state thermal conditions in buildings.
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Table 1 a — Determination of thermal properties of masonry units and masonry

Overview of methods to determine A;g,dry,unic

mortar

Method Masonry S b .
(Clause) units Determination of A1¢,dry,unit Required parameters
1| g | mbed e R Ao | ey ensty o
(4.2.1) 10,dry,mat Y ty unit/material 2
relationship
based on det.er.mmatlon of dry Net dry density and thermal
S2 solid thermal conductivity by measurement conductivity of unit/material
(4.2.2) and of the masonry unit material / dry| Y .
density curve
based on determination of the thermal Net dry density and
S3 solid transmittance (Unqs) of masonry, then percentage area of units;
(4.2.3) adjusting for the influence of the thermal conductivity and
mortar percentage area of mortar
. based on determination of dry Net dry.d'en51ty ar}d thermlal
P1 with formed . conductivity of unit/material
) thermal conductivity of the masonry ; .
(5.3.1.3) voids . X . and configuration of the
unit material, then using Annex B .
units
with formed | using tabulated values from Annex A, . .
P2 ith f d ing tabulated values f A A Net dry density of
(5.3.1.4) voids then using Annex B unit/material and
o configuration of the units
with formed | by calculation according to 5.2, using | Net dry density and thermal
P3 voids dry thermal conductivity by conductivity of unit/infill
(5.3.2.2) and measurement of the masonry unit | material and configuration of
composite material and any infill the units
by calculation according to 5.2 using .
with formed |tabulated thermal conductivity of the Netdry d_en.51ty and.th_e rr_nal
P4 . . i conductivity of unit/infill
voids and masonry unit material from Annex A : ' .
(5.3.2.3) . . ..., | material and configuration of
composite | and thermal conductivity of any infill .
. the units
material
. based on determination of the thermal Gross dry density and
with formed . .
P5 voids and transmittance (Unas) of masonry, then percentage area of units,
(5.3.3) composite adjusting for the influence of the thermal conductivity and

percentage area of mortar

b Ifnecessary, moisture correction according to Clause 6.

a  Methods S1 and S2 are also applicable for the determination of Az0,dry,mor .
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Table 1 b — Determination of thermal properties of masonry units and masonry

Overview of methods to determine Adesign,unic @ and Adesign,mas °

Adesign 2P Masonry Determination of Agesign,unic @ / Required parameters
(Clause) units Adesign,mas b
Adesign,unit solid, by applying moisture correction Thermal conductivity in dry
(6) with formed | according to Clause 6 upon A;jgdr,unic | State and moisture conversion
voids and factor of unit
composite
Adesign,mas solid, by using a simplified calculation Design thermal conductivity
(7.2.1) with formed based of unit and mortar and
voids and ON Adesign,unit ANd Adesign mor percentage area of mortar
composite joints
Adesign,mas solid, by numerical calculation based Design thermal conductivity
(7.2.2) with formed ON Adesignmat of materials and configuration
voids and
composite
Adesign,mas with formed | using of Annex B and application of | Netdry density and thermal
(7.3) voids the correction according to 6.3 conductivity of unit/material
and respective moisture
conversion factors
S4/P6 solid, by applying moisture correction Thermal transmission of
Adesignmas with formed according to Clause 6 onto the masonry and moisture
(7.4) voids and thermal transmittance (Uinas) of conversion factor
composite masonry

a  QOr alternatively the design thermal resistance of the unit Reesignunit .

b Or alternatively the design thermal resistance of the masonry Ruesign,mas -
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1 Scope

This document specifies methods for the determination of thermal properties of masonry and masonry
products.

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 772-3, Methods of test for masonry units — Part 3: Determination of net volume and percentage of
voids of clay masonry units by hydrostatic weighing

EN 772-4, Methods of test for masonry units — Part 4: Determination of real and bulk density and of total
and open porosity for natural stone masonry units

EN 772-13, Methods of test for masonry units — Part 13: Determination of net and gross dry density of
masonry units (except for natural stone)

EN 772-16, Methods of test for masonry units — Part 16: Determination of dimensions

EN 1015-10, Methods of test for mortar for masonry — Part 10: Determination of dry bulk density of
hardened mortar

EN 1934, Thermal performance of buildings — Determination of thermal resistance by hot box method
using heat flow meter — Masonry

EN 1936, Natural stone test methods — Determination of real density and apparent density, and of total
and open porosity

EN 12664, Thermal performances of building materials and products — Determination of thermal
resistance by means of guarded hot plate and heat flow meter methods — Dry and moist products of
medium and low thermal resistance

EN 12667, Thermal performance of building materials and products- Determination of thermal
resistance by means of guarded hot plate and heat flow meter methods - Products of high and medium
thermal resistance

EN ISO 6946, Building components and building elements — Thermal resistance and thermal
transmittance — Calculation methods (1SO 6946)

EN ISO 7345, Thermal performance of buildings and building components — Physical quantities and
definitions (1SO 7345)

EN ISO 10211, Thermal bridges in building construction — Heat flows and surface temperatures —
Detailed calculations (1SO 10211)
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EN ISO 10456:2007,1 Building materials and products — Hygrothermal properties — Tabulated design
values and procedures for determining declared and design thermal values (ISO 10456:2007)

1 As impacted by EN ISO 10456:2007/AC:2009.

koniecnahladu -textdalejpokracuje v platenejverzii STN


http://www.electropedia.org/
http://www.iso.org/obp

	EN 1745(2020)_e_stf.pdf
	1 Scope
	2 Normative references
	3 Terms, definitions and symbols
	3.1 Terms and definitions
	3.2 Symbols

	4 Determination of λ10,dry, unit –values for solid masonry units and λ10,dry,mor –values for mortars
	4.1 General
	4.2  λ10,dry, mat –values for solid masonry units and mortars
	4.2.1 Method S1. Determination of λ10,dry,unit –values from tabulated λ10,dry,mat /net dry density relationship
	4.2.2 Method S2. Determination of λ10,dry,unit –values based on λ10,dry,mat /net dry density curve
	4.2.2.1 General
	4.2.2.2 Test specimens
	4.2.2.3 Conditioning of specimens
	4.2.2.4 Test measurement
	4.2.2.5 Establishing a product related λ10,dry,mat /net dry density-curve

	4.2.3 Method S3. Determination of λ10,dry,unit –values from determining the thermal transmittance (Umas) of masonry built from solid masonry units and mortar
	4.2.3.1 General
	4.2.3.2 Testing procedure
	4.2.3.3 The determination of the λ10,dry,unit –value


	4.3 Test methods and numbers of samples to be taken

	5 Determination of equivalent λ10,dry,unit -values for masonry units with formed voids and composite masonry units
	5.1 General
	5.2 Calculation methods
	5.3 λ10,dry,unit -values of masonry units with formed voids and composite units
	5.3.1 Determination of λ10,dry,unit -values from tabulated λunit /λmat relationship
	5.3.1.1 General
	5.3.1.2 Application of Annex B
	5.3.1.3 Method P1. Determination of λ10,dry,unit -values using Annex B using measured thermal conductivity of the masonry unit material
	5.3.1.4 Method P2. Determination of λ10,dry,unit-values using Annex B using tabulated value from Annex A

	5.3.2 Determination of λ10,dry,unit-values based on calculation
	5.3.2.1 General
	5.3.2.2 Method P3. Determination of λ10,dry,unit –values using measured thermal conductivity of the masonry unit materials
	5.3.2.3 Method P4. Determination of λ10,dry,unit –values using tabulated value from Annex A

	5.3.3 Method P5. Determination of λ10,dry,unit –values from determining the thermal transmittance (Umas) of masonry built from masonry units with formed voids or composite masonry units and mortar
	5.3.3.1 General
	5.3.3.2 Testing procedure
	5.3.3.3 The determination of the λ10,dry,unit –value


	5.4 Test methods and numbers of samples to be taken

	6 Moisture conversion
	6.1 General
	6.2 Procedure A (for materials, mortar, solid masonry units and masonry):
	6.3 Procedure B (for masonry units with formed voids):
	6.4 Procedure C (for composite masonry units):

	7 Determination of design thermal values (Rdesign,mas or λdesign,mas) for masonry built from masonry units and mortar
	7.1 General
	7.2 Rdesign,mas – or λdesign,mas –values based on calculation
	7.2.1 Rdesign,mas – or λdesign,mas –values based on λdesign –values for the masonry units and the mortar
	7.2.2 Rdesign,mas –or λdesign,mas –values using a numerical calculation method based on the design thermal conductivity of the materials used

	7.3 Rdesign,mas – or λdesign,mas –values of masonry built from masonry units with formed voids and mortar based on tabulated values
	7.3.1 Tabulated values
	7.3.2 Application of Annex B
	7.3.3 Alternative application of Annex B

	7.4 Method S4/P6 Rdesign,mas – or λdesign,mas –values of masonry based on masonry testing

	8 Determination of the thermal transmittance of masonry
	9 Specific heat capacity
	10 Rounding rules for λ-values for masonry units and masonry
	Annex A (normative)Tabulated λ10,dry,mat -values of materials used for masonry products
	Annex B (informative)Rdry,mas - or λ10,dry,mas -values of masonry built from a range of masonry units containing formed voids
	Annex C (informative)Example of how to use the tables in Annex B
	Annex D (normative)Requirements for appropriate calculation procedures
	D.1 Capabilities of the program
	D.2 Input data and results
	D.3 Testing of the program accuracy
	D.4 Reference cases
	D.4.1 Case 1: Calculation of thermal resistance R and thermal conductivity λ10,dry,unit of a masonry unit (vertically perforated unit)
	D.4.2 Case 2: Calculation of thermal resistance Rdry,mas of masonry consisting of vertically perforated masonry units, bed joints with mortar layers and internal/ external plaster layers
	D.4.3 CASE 3: Calculation of thermal resistance Rt of masonry consisting of masonry units, horizontal mortar layers, vertical mortar pockets and additional external insulation layer


	Annex E (informative)Assessment and verification of constancy of performance
	Annex F (informative)Alternative procedure for the moisture correction of units with formed voids
	Annex G (informative)Simplified methodology for determining design moisture content of composite masonry units




