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National foreword

This British Standard is the official English language version of EN 1745:2002.

EN 1745:2002 is a candidate “harmonized” European Standard and fully takes into
account the requirements of the European Commission mandate M116, Masonry and
related products, given under the EU Construction Products Directive (89/106/EEC),
and intended to lead to CE marking. The date of applicability of EN 1745:2002 as a
“harmonized” European Standard, i.e. the date after which this standard may be used
for CE marking purposes, is subject to an announcement in the Official Journal of the
European Communities.

EN 1745:2002 is the subject of transitional arrangements agreed under the European
Commission mandate. The Member States have agreed a nominal transition period for
the co-existence of EN 1745:2002 and their corresponding national standard(s). It is
intended that this period will comprise a nominal nine month period during which any
required changes to national regulations are to be made, followed by a further nominal
twelve month period for the implementation of CE marking. At the end of this
co-existence period, the national standard(s) will be withdrawn. In the UK, there is no
corresponding national standard.

As EN 1745:2002 is a supporting standard to the forthcoming harmonized European
product standards specifications, the above-mentioned co-existence periods will
commence upon the date of availability (DOA) of the ENs below. An estimation of the
date of commencement of these periods cannot yet be given.

EN 771-1, Specification for masonry units — Clay masonry units.

EN 771-2, Specification for masonry units — Calcium silicate masonry units.

EN 771-3, Specification for masonry units — Aggregate concrete masonry units (dense
and light-weight aggregates).

EN 771-4, Specification for masonry units — Autoclaved aerated concrete masonry units.
EN 771-5, Specification for masonry units — Manufactured stone masonry units.

EN 998-1, Specification for mortar for masonry binding agents — Rendering and
plastering mortar with inorganic binding agents.

EN 998-2, Specification for mortar for masonry — Masonry mortar.

The UK participation in its preparation was entrusted by Technical Committee B/519,

Masonry and associated tests, to Subcommittee B/519/1, Masonry units, which has the
responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any enquiries
on the interpretation, or proposals for change, and keep the UK interests
informed,;

—  monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this subcommittee can be obtained on request to
its secretary.

Cross-references

The British Standards which implement international or European publications
referred to in this document may be found in the BSI Catalogue under the section
entitled “International Standards Correspondence Index”, or by using the “Search”
facility of the BSI Electronic Catalogue or of British Standards Online.

This publication does not purport to include all the necessary provisions of a contract.
Users of this publication are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity from
legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, the EN title page, pages 2
to 65 and a back cover.

The BSI copyright date displayed in this document indicates when the document was
last issued.

Amendments issued since publication
Amd. No. Date

Comments
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Foreword

This document (EN 1745:2002) 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 October 2002, and conflicting national standards
shall be withdrawn at the latest by October 2002.

This European Standard has been prepared under a mandate given to CEN by the European
Commission and the European Free Trade Association, and supports essential requirements of EU
Directive(s).

The annexes A, D and E are normative. The annexes B and C are informative.

The following clauses in this Standard are the subject of an A-deviation resulting from a request by
France:

41,4.2.1,4.2.2.4,4.3,5.1,5.2.1,6.2and 6.3.1.2.
Further details on the A-deviation are given in annex ZA (informative).
According to the CEN/CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard : Austria, Belgium, Czech

Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Malta,
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom.
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Introduction

This standard provides rules for the determination of design values for thermal conductivity and
thermal resistance of both masonry and masonry products.

It also describes how the basic values for the calculation of design thermal values are determined and
also the calculation methods to derive design values from basic values. It covers solid masonry units
(clauses 4 and 5) and masonry units with formed voids and composite masonry units (clause 6).

Three procedures for the determination of thermal resistance and/or thermal conductivity are
described. These procedures are:

— To use tabulated lambda - and/or R-values.

— To measure the lambda - and/or R-value.

— To calculate the equivalent lambda - and/or R-value.

It takes into account the major different types of masonry products:
— Solid masonry units.

— Masonry units with formed voids.

— Composite masonry units.

The design value of a product characteristic is the value determined for specific application and for
use in calculations.

Design thermal values are determined, according to the procedure given in this standard by the
user/designer and building authority 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 codes;

— consideration of non steady state thermal conditions in buildings.

A specific building product can have different design thermal values according to the intended
application. Normally the producers/distributors will supply design values for their products.

Documents
Document%haring Hub

Full document details: BS EN 1745:2002


http://www.avadocuments.com/doc/bs-en-1745-2002
http://www.avadocuments.com/doc/bs-en-1745-2002

EN 1745:2002 (E)

1 Scope

This European Standard gives procedures for the determination of design thermal values (thermal
resistance and/or thermal conductivity) of masonry and masonry products.

2 Normative references

This European Standard incorporates by dated or undated references, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions of any
of these publications apply to this European Standard only when incorporated in it by amendment or
revision. For undated references the latest edition of the publication referred to applies (including
amendments).

EN 771(all parts), Specification for masonry units

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 ISO 6946:1996, Building components and building elements — Thermal resistance and thermal
transmittance — Calculation method (ISO 6946:1996)

EN ISO 7345, Thermal insulation — Physical quantities and definitions (ISO 7345:1987)

EN ISO 8990, Thermal insulation — Determination of steady-state thermal transmission properties —
Calibrated and guarded hot box (ISO 8990:1994)

EN ISO 10211-1, Thermal bridges in building construction — Heat flows and surface temepratures —
Part 1: General calculation methods (ISO 10211-1:1995)

EN ISO 10456, Building materials and products —Products for determining declared and design
values (ISO 10456:1999)

ISO 8301, Thermal insulation — Determination of steady-state thermal resistance and related
properties — Heat flow meter apparatus

ISO 8302, Thermal insulation — Determination of steady-state thermal resistance and related
properties — Guarded hot plate apparatus

prEN 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
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3 Terms, definitions and symbols

For the purposes of this European Standard the following terms, definitions and symbols and those
given in EN ISO 7345 apply.

3.1 Terms and definitions

3.11
masonry
assemblage of masonry units laid in a specified pattern and joined together with masonry mortar

3.1.2
masonry product
masonry units, masonry mortars, rendering and plastering mortars

3.13

solid masonry unit

masonry unit containing no perforations except e.g. external indentations such as gripholes, grooves
etc

3.1.4
composite masonry unit
masonry unit made from more than one material

3.1.5
thermal value
common term for either the thermal conductivity [W/(m.K)] or the thermal resistance [m®.K/W]

3.1.6

basic thermal value

value of a thermal property of a building material or product in a dry state determined according to this
standard as a basis for the calculation of design thermal values

NOTE The basic thermal value can be expressed as thermal conductivity or thermal resistance.

317

design thermal value

value of a thermal property of a building material or product under specific external and internal
conditions which can be considered as typical of the performance of that material or product when
incorporated in a building component

NOTE The design thermal value can be expressed as the thermal conductivity or thermal resistance .

3.1.8

equivalent thermal conductivity

value which is derived by dividing the thickness of a given masonry unit or structure by its thermal
resistance

3.1.9

reference conditions

set of conditions identifying a state of equilibrium selected as the base to which the thermal values of
building materials and products are referred

3.1.10

dry state
state after drying under conventional conditions as stated in the relevant product standards
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3.2 Symbols
Symbol

A10,dry

A

Au

ﬂ«equ

R

(E)

Quantity

thermal conductivity in dry state at an average temperature of 10 °C

individual measured thermal conductivity
design thermal conductivity

equivalent thermal conductivity
individual measured thermal resistance
design thermal resistance

temperature

water vapour diffusion coefficient
specific heat capacity

length of a masonry unit

width of a masonry unit

height of a masonry unit

thickness of a mortar joint

moisture conversion factor

moisture conversion coefficient
moisture conversion coefficient
moisture content mass by mass
moisture content volume by volume
thermal transmittance

fractile of population

Unit
W/(m.K)
W/(m.K)
W/(m.K)
W/(m.K)
m®.K/W

m2.K/W

kJ/(kg.K)
mm
mm
mm

mm

4 Procedures to determine design thermal values for solid masonry units

and mortars

4.1 General

For solid masonry units the A-value of the material and the equivalent A-value of the product are

identical.
NOTE Gripholes not passing through the unit are not considered as perforations.
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The basic A-values of solid masonry units and of mortars can be determined from tests carried out on
samples of the material or from tables or graphs which relate A4, to density. In both cases the
A-value is to be representative of the material as defined in the product standard.

From these basic A-values, design Ry - or Ay-values can be calculated, taking into account the influence
of moisture.

The design R~ or A-values of masonry built from solid masonry units can be determined from tables or
from tests carried out on masonry samples or from calculations.

4.2 Basic A-values for solid masonry units and mortars

4.2.1 Tabulated A-values (determination based on A-density relation only)

Aroan~values for different materials used for masonry products are given in annex A, differentiated by
the type of material and the dry density of the material. This annex also contains values for the water
vapour diffusion coefficient, the specific heat and the moisture coefficient, which describes the
increase of A per percent increase of moisture content.

These tabulated values are valid for materials where there is production control of density but no directly

measured A-values. The values are given as 50 % and 90 % fractiles (P) of the existing range of 1-values
for a certain material for a given density.

4.2.2 Measured A-values (determination based on A-density relation and initial type testing of
A)

When a manufacturer decides to determine a A-value from test measurement, the following procedure
shall be used:

4221 Test specimens
Take detailed information about test specimens from ISO 8302 and from prEN 12664.

NOTE Care should be taken that the test specimens are representative of the masonry product itself. An
appropriate way to ensure this, is to cut specimens from masonry units.

4.2.2.2 Conditioning of specimens
Normally masonry materials are tested in a dry condition. It is also possible to carry out tests in a

moist condition (e.g. conditioned to constant mass in an environment of 23 °C+ 2 °C and 50 %+ 5 %
relative humidity), in which case the measured value has to be converted to the dry state.

4.2.2.3 Test measurement

Use as the reference test method ISO 8302. More detailed information about the testing procedure for
masonry materials is given in prEN 12664.

Alternative test methods, such as ISO 8301, which may require different test specimens and different
conditioning methods, may be used, if the correlation between the reference test method and the
alternative method can be given.

4.2.2.4 The determination of the basic 1-value

The determination of the basic A-value is based on the mean A-value and the limit A-value. Three
items of information are necessary for this determination procedure:
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1) The tabulated A-density-correlation for the given material (see annex A).

2) The product density range, which can be derived either from the production history or from
the density tolerances which are given in the relevant product standards.

3) At least three individual test measurements on density and 4; which shall ensure that the
basic 1-value is representative for the current material produced. The three tests have to be
carried out on specimens from different production batches to represent the manufactured
product density range. These three measurements are used to determine the distance of the
individual A-density-curve, for a defined production, from the tabulated A-density curve.

Then use the following procedure:
Calculate the arithmetic mean value of the 3 A-results.

Measure the density of each of the three samples in accordance with EN 772-4 or EN 772-13 or
EN 1015-10 and calculate the arithmetic mean value of the 3 results.

Through the point A representing mean thermal conductivity and mean density draw a A/density-curve
parallel to the general A/density-curve obtained from plotting the tabulated A- and density-values for
the product (material) given in annex A.

Derive the mean A-value of the product from the average density. Derive the upper and lower limit
values as the values that represent 90 % and 10 % of the manufactured product density range with a
confidence level of 90 % according to EN ISO 10456.

Express the basic A-value as the mean A-value together with the difference between the limit and the
mean value.

Figure 1 shows this process in the form of a graph.

Documents
10 Document Sharing Hub

Full document details: BS EN 1745:2002


http://www.avadocuments.com/doc/bs-en-1745-2002
http://www.avadocuments.com/doc/bs-en-1745-2002

EN 1745:2002 (E)

Y

Key

Moary (W/mK)

Upper limit A value

Mean A value

Lower limit A value

Curve resulting from tabulated values (annex A)
Parallel curve drawn through point A
10 % of production

Mean density

90 % of production

Product density range

Density (kg/m?)

- 2 OoOoO~NOOOhA~WN =

- O

Figure 1 — Derivation of the basic A-value

NOTE For factory production control purposes thermal conductivity may be controlled indirectly from the dry
density of the material.

4.3 Design R, or A-values for solid masonry units and mortars

From the basic A-values, design Ry or Ayvalues are calculated using the moisture conversion
coefficients given in annex A for each type of material and the nationally given design moisture
content for a certain material in a certain application. The calculation shall be done according to
EN ISO 10456, using the following formulae:

)\2 :)\1XFm or Fl’z :%

m
with

Fm — eflﬂ(’#z—%) or Fm - efu(UZ*“ﬂ
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5 Procedures to determine design thermal values (Ry or equivalent Ay) of
masonry built from solid masonry units and mortar

5.1 Test measurements

If a manufacturer decides to determine Ry or equivalent A,-values from test measurements, the
following procedure shall be used:

— Select test samples from 3 different production batches.
— From each of these batches erect one wall.

— Measure the thermal resistance and/or the equivalent thermal conductivity on each of those
walls, following EN ISO 8990 or EN 1934.

— Calculate the mean thermal resistance and/or equivalent thermal conductivity from the 3 test
results.

— Obtain the design value for the thermal resistance and/or the equivalent thermal conductivity of
the masonry wall on the basis of this mean value, taking into account the design moisture
contents given nationally.

Quote the masonry unit type and its respective EN from EN 771 series, the accompanying unit mass
(dry mass or mass at the nationally given design moisture content) and the geometry of the test
specimens as well as the thermal conductivity and the geometry (e.g. twin strip) of the mortar joint
used for the measurement.

For the calculation of Ry or equivalent A.-values at any other design moisture contents, it is necessary
to cater for the influence of moisture. The values for the moisture correction coefficients can be
derived from tests, carried out at several moisture contents. Alternatively the moisture correction
coefficient can be taken from national documents. If neither of these possibilities exists, use a
moisture correction coefficient for all types of materials and geometries of 6 %, (i.e.the thermal
resistance of the masonry changes 6 % per volume percent change of moisture).

If there are unit types that are usually combined with different mortar types, provide thermal values for
all these combinations.

NOTE As an approximation the measured values with low thermal insulation mortar may be converted to a
corresponding value with high thermal insulation mortar and vice versa by a simple mean value calculation of the
thermal coupling factors (7/R) according to the area ratio of mortar joints and units, provided that the ratio of the
thermal resistances of the masonry unit layer and the mortar layer is not more than 1:5.

5.2 Calculation methods

5.2.1 General

Determine the A-values of the materials, which are necessary input parameters for calculation
methods, either according to 4.2.1 or 4.2.2.

Determine the Ry~ or equivalent A -value of the masonry according to the following procedure:
basic A-value (41g,4y) — Moisture —
correction (see 4.3) — Ay-value of the material— calculation —

Ry~ or equivalent A.-value of the masonry.
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The moisture correction coefficients for materials given in annex A shall be used.

5.2.2 Numerical calculation

The requirements for appropriate calculation programs (accuracy, boundary conditions, etc.) are given
in annex D.

NOTE Numerical calculation procedures (e.g. Finite Element Method or Finite Difference Method, etc.) lead
to accurate calculation results, even where there are large differences between the lambda-values of the unit
material and the masonry mortar.

5.2.3 Simplified calculation

The method described in EN ISO 6946:1996 may be used.

6 Procedures to determine design thermal values (Ry or equivalent Ay) for
masonry units with formed voids and composite masonry units and for walls
built from such units and mortar

6.1 General
The thermal properties of masonry units with formed voids cannot fully be determined from the

lambda-value of the material, there is also a high influence from the shape and the geometry of the
holes in the unit.

The Ry or equivalent Ay values of masonry built from masonry units with formed voids can be
determined either from tables or from test measurements carried out on masonry samples or from

calculations. The Ry~ or equivalent A,-values of masonry built from composite masonry units can be
determined either from test measurements carried out on masonry samples or from calculations.

6.2 R, or equivalent A,~values of masonry units with formed voids and composite
masonry units

At present there are several different numerical methods in use (e.g. Finite Difference, Finite Element)
for the calculation of the thermal properties of masonry units with formed voids or composite masonry
units. The thermal conductivities of the materials are necessary input parameters for such
calculations, and these have to be determined according to 4.3.

The requirements for appropriate calculation programs (accuracy, boundary conditions, etc.) are given
in annex C.

The method described in EN ISO 6946:1996 may also be used.

6.3 Ry or equivalent A values of masonry built from masonry units with formed
voids or composite masonry units and mortar

6.3.1 Tabulated values

6.3.1.1  Application of annex B

Examples for basic values for the determination of Ry~ or equivalent Ay -values of masonry built from
masonry units with formed voids are given in annex B, differentiated by:

— material;
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— geometry of the units and geometry of formed voids;

— A-value of the material of the masonry units;

— A-value of the mortar.

No tabulated values for composite masonry units are given in annex B.

The tabulated basic R- or equivalent A-values should be taken as the basis for the calculation of any
national design values, which are dependent on the climatic conditions and the application. The
values for the moisture correction coefficients can be derived from tests, carried out at several
moisture contents. Alternatively the moisture correction coefficients can be taken from national
documents. If such values do not exist, the moisture correction coefficient for all types of materials
and geometries should be taken as 6 % (i.e. the thermal resistance of the masonry changes 6 % per
volume percent change of moisture). It is also possible to determine a design value by correcting the
A-value of each material for moisture using the correction coefficients given in annex A and consulting
the tables in annex B for R~ or equivalent 1, of the masonry.

The values for the thermal conductivity of the materials are A9qy-values. If no measured values are
available for the thermal conductivity of the masonry units material and the mortar, the tabulated
values from annex A may be used.

Linear interpolation may be used for material conductivities between the values given in the tables in
annex B.

6.3.1.2  Alternative application of annex B

The tabulated values have been calculated assuming a certain height and length of the masonry
units, a certain thickness of the horizontal mortar joints and no mortar in the vertical joints (the "basic
dimensions" are given for each geometry class). For masonry built from units with a different height,
the influence of the mortar joints may be taken into account as follows. The same procedure may be
used to determine values for masonry with vertical mortar joints in those cases where no separate
values are given. These methods are valid for all available masonry units.

Calculate the U-value of the masonry from the equivalent thermal conductivity in the table using the

formula:
Ur = 1
T d
Rs/ +—+ Rse
equ
where
Ur is the thermal transmittance of the wall, in W/m?AK

Rs, R are the internal and external surface resistance in m?AK/W according to EN ISO 6946
d is the thickness of the wall in m
Aequ is the tabulated value of the equivalent thermal conductivity of the wall in W/(mAK)

Calculate the thermal transmittance of the masonry units without mortar as follows:
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=UT>(h - UMXhM
hu

Uu

Calculate the thermal transmittance of masonry built from units with another height, as follows:

where
hy

hm

Uu

Um

Am
Un
Hy
Hu

H

_UuxHu+UuxHm

Un H

is the unit height which was the basis for the calculation of the tabulated value in mm

is the height of the mortar joint which was basis for the calculation of the tabulated
value in mm

= hy + hyin mm
is the thermal transmittance of the units without mortar influence in W/(m*K)

is the thermal transmittance of the mortar joint in W/(m*K) given by:

is the thermal conductivity of the mortar in W/(m-K)

is the thermal transmittance of masonry made from units with the height Hy in W/(m?K)
is the actual height of the unit in mm

is the actual height of the mortar joint in mm

= Hy + Hyin mm

A similar calculation may be applied for varying length of masonry units and thickness of vertical

mortar joints.

If there are no vertical mortar joints a differing length of the units may be neglected.

NOTE 1

The thermal transmittance of masonry made from masonry units with a length > 250 mm which have

a tongue and groove system instead of vertical mortar joints will be lower than the tabulated value, which means
that the tabulated value is on the safe side. For masonry units with shapes as shown in B.23 to B.28, where the
voids run continuously over the vertical joint, the length of the unit has no influence on the thermal transmittance.

NOTE 2

The heat flow direction is indicated in the drawings in annex B by means of an arrow.

6.3.2 Test measurements

Use the procedure described in 5.1.
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6.3.3 Calculation methods

Use the procedure described in 5.2 or use a simplified calculation on the basis of the results of a
calculation according to 6.2.

7 Determination of the thermal transmittance of masonry
Calculation of the thermal transmittance U shall be made according to EN ISO 6946:1996.

Values for the specific heat capacity ¢ are given in annex A.

NOTE For the purpose of energy use calculations the influence of thermal capacity should be taken into
account.
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Annex A

(normative)

EN 1745:2002 (E)

Tabulated A4 4r,~-values of materials used for masonry products and
mortar products

The water vapour diffusion coefficient p is defined as the factor, which describes how many times higher
the diffusion resistance of a material layer is, than the resistance of an air layer with the same thickness
under the same conditions. To compare the diffusion resistance of two building elements, it is necessary
to multiply the p-factor by the thickness of the respective layer, which leads to a figure with the
dimension m. The diffusion behaviour is different, whether it is diffusion into a building component (lower
values) or out of the building component (drying period, higher value).

Table A.1 — Clay units (fired clay)

Density of the Ato,dry Water vapour c
material [W/mK] diffusion coefficient
[kg/m’] P =150 % P=90% n [kJ/kgK]

1000 0,20 0,27 5/10 1,0
1100 0,23 0,30 5/10 1,0
1200 0,26 0,33 5/10 1,0
1300 0,30 0,36 5/10 1,0
1400 0,34 0,40 5/10 1,0
1500 0,37 0,43 5/10 1,0
1600 0,41 0,47 5/10 1,0
1700 0,45 0,51 5/10 1,0
1800 0,49 0,55 5/10 1,0
1900 0,53 0,60 5/10 1,0
2000 0,58 0,64 5/10 1,0
2100 0,62 0,69 5/10 1,0
2200 0,67 0,74 5/10 1,0
2300 0,72 0,79 5/10 1,0
2400 0,77 0,84 5/10 1,0

f,=10 (m%m®

For clay materials with a density between 1800 kg/m3 and 2400 kg/m3 used as facing materials, which

are normally fired at a significantly higher temperature, the p-value is 50/100 instead of 5/10.

Full document details: BS EN 1745:2002
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Table A.2 — Calcium silicate units

18

Full document details: BS EN 1745:2002

Density of the Ato,dry Water vapour c
material [W/mK] diffusion coefficient
[kg/m’] P=50% P=90% P [kJ/kgK]
900 0,22 0,29 5/10 1,0
1000 0,24 0,30 5/10 1,0
1100 0,26 0,32 5/10 1,0
1200 0,30 0,36 5/10 1,0
1300 0,34 0,41 5/10 1,0
1400 0,40 0,46 5/10 1,0
1500 0,47 0,53 5/25 1,0
1600 0,55 0,61 5/25 1,0
1700 0,64 0,70 5/25 1,0
1800 0,75 0,81 5/25 1,0
1900 0,86 0,92 5/25 1,0
2000 0,98 1,05 5/25 1,0
2100 1,14 1,20 5/25 1,0
2200 1,31 1,37 5/25 1,0
f, =10 (m*m°)
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Table A.3 — Dense aggregate concrete units and manufactured stone units

Full document details: BS EN 1745:2002

Density of the material Ato,dry Wat_er vapour c
[WimK] coefficient
[kg/m] P=50% P=90% u [kJ/kgK]

1600 0,69 0,88 5/15 1,0
1700 0,75 0,93 5/15 1,0
1800 0,82 1,01 5/15 1,0
1900 0,90 1,09 5/15 1,0
2000 1,00 1,19 5/15 1,0
2100 1,11 1,30 5/15 1,0
2200 1,24 1,42 30/100 1,0
2300 1,37 1,56 50/150 1,0
2400 1,52 1,72 50/150 1,0

f, =4 (m*m°
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