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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. Esch 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, govern- 
mental and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. They are approved in accordance with ISO procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard ISO 7345 was prepared by Technical Committee ISO/TC 163, 
Thermal insula tion . 

This second edition cancels and replaces the first edition (ISO 7345 : 1985) ; clauses 0 
and 3 are new. 

Users should note that all International Standards undergo revision from time to time 
and that any reference made herein to any other International Standard implies its 
latest edition, unless otherwise stated. 

0 International Organkation for Standardization, 1987 0 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 7345 : 1987 (E) 

Thermal insulation - Physical quantities 
and definitions 

0 Introduction 

This International Standard forms part of a series of vocabularies related to thermal insulation. 

The series will include 

ISO 7945, Thermal insulation - Ph ysical quan tities and definitions. 

ISO 9251, Thermal insulation - Heat transfer conditions and properties of materials - Vocabulary. 

ISO 9346, Thermal insulation - Mass transfer - Ph ysical quan tities and definitions. 

ISO 9229, Thermal insulation - Thermal insulating materials and products - Vocabulary. l1 

ISO 9288, Thermal insula tion - Heat transfer b y radia tion - Ph ysical quan tities and definitions. 1 ) 

1 Scope and field of application 

This International Standard defines physical quantities used in the field of thermal insulation, and gives the corresponding Symbols 
and units. 

NOTE - Because the scope of this International Standard is restricted tothermal insulation, some of the definitions given in clause 2 differ from those 
given in ISO 31/4, Quantities and units of heat. To identify such differentes an asterisk has been inserted before the term concerned. 

2 Physical quantities and definitions 

2.1 heat; quantity of heat 

2.2 heat flow rate: Quantity of heat transferred to or from a System divided by time: 

dQ @=----- 
dt 

2.3 density of heat flow rate: Heat flow rate divided by area : 

d@ 
4 - 

=cL4 

NOTE - The word “density” should be replaced by “surface density” when it may be confused with “linear 
density” (2.4). 

Quantity 

Q 

@ 

4 

Unit 

J 

w 

W/m2 

1) In preparation. 
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2.4 linear density of heat flow rate: Heat flow rate divided by length: 

d@ 
41 = y- 

2.5 thermal conductivity: Quantity defined by the following relation: 

4” -4 grad T 

NOTE - A rigorous treatment of the concept of thermal conductivity is given in the annex, which also deals 
with the application of the concept of thermal conductivity to porous isotropic or anisotropic materials and 
the influence of temperature and test conditions. 

2.6 thermal resistivity: Quantity defined by the following relation: 

gradT= -r-q 

NOTE - A rigorous treatment of the concept of thermal resistivity is given in the annex. 

2.7 *thermal resistance: 1) Temperature differente divided by the density of heat flow rate in 
the steady state condition: 

R= Tl - *z 

4 

NOTES 

1 For a plane layer for which the concept of thermal conductivity applies, and when this property is 
constant or linear with temperature (see the annex): 

d 
RZ--- 

A 

where d is the thickness of the layer. 

These definitions assume the definition of two reference temperatures, Tl and 7’2, and the area through 
which the density of heat flow rate is uniform. 

Thermal resistance tan be related either to the material, structure or surface. If either 7j or T2 is not the 
temperature of a solid surface, but that of a fluid, a reference temperature must be defined in each specific 
case (with reference to free or forced convection and radiation from surrounding surfaces, etc.). 

When quoting values of thermal resistance, Tl and T2 must be stated. 

2 “Thermal resistance” should be replaced by “surface thermal resistance” when it may be confused with 
“linear thermal resistance” (2.8). 

2.8 *linear thermal resistance : ‘1 Temperature differente divided by the linear density of 
heat flow rate in the steady state condition: 

R, = Tl - T2 

41 

NOTE - This assumes the definition of two reference temperatures, TI and Tz, and the length along which 
the linear density of heat flow rate is uniform. 

If within the System either Tl or T2 is not the temperature of a solid surface, but that of a fluid, a reference 
temperature must be defined in each specific case (with reference to free or forced convection and radiation 
from surrounding surfaces, etc.). 

When quoting values of linear thermal resistance, Tl and T2 must be stated. 

Quantity 

41 

A. 

r 

R 

RI 

1) In ISO 31/4, “thermal resistance” is called “thermal insulance” or “coefficient of thermal insulation”, with the Symbol M. 

Unit 

Wlm 

W/(m- Kl 

(rnm K)/W 

(rn2a K)/W 

(rn- KVW 
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29 . surface coefficient of heat transfer: Density of heat flow rate at a surface in the steady 
state divided by the temperature differente between that surface and the surroundings: 

NOTE - This assumes the definition of the surface through which the heat is transferred, the temperature of 
the surface, Ts, and the ambient temperature, Ta (with reference to free or forced convection and radiation 
from surroundkg surfaces, etc.). 

2.10 thermal conductance: Reciprocal of thermal resistance from surface to surface under 
conditions of uniform density of heat flow rate: 

1 
AE---- 

R 

NOTE - “Thermal conductance” should be replaced by “surface thermal conductance” when it may be 
confused with “linear thermal conductance” (2.11). 

2.11 linear thermal conductance: Reciprocal of linear thermal resistance from surface to 
sut-face under conditions of uniform linear density of heat flow rate: 

A, = - 
RI 

2.12 thermal transmittance: Heat flow rate in the steady state divided by area and by the 
temperature differente between the surroundings on each side of a System: 

Qb 
u= 

(T, - T2)A 

This assumes the definition of the System, the two reference temperatures, Tl and Tz, and other 
boundary conditions. 

2 “Thermal transmittance” should be replaced 
fused with “linear thermal transmittance” (2.13). 

by “surface thermal transmittance” when it may be con- 

3 The reciprocal of the thermal transmittance is the total thermal resistance between the surroundings on 
each side of the System. 

2.13 linear thermal transmittance: Heat flow rate in the steady state divided by length and 
by the temperature differente between the surroundings on each side of a System: 

45 
u, = 

(T, - Tz) I 

This assumes the definition of the System, the two reference temperatures, Tl and T2, and other 
boundary conditions. 

2 The reciprocal of the linear thermal transmittance is the total linear thermal resistance between the sur- 
roundings on each side of the System. 

2.14 heat capacity: Quantity defined by the equation: 

NOTE - When the temperature of a System is increased by dTas a result of the addition of a small quantity 
of heat dQ, the quantity dQldT is the heat capacity. 

Quantity 

h 

A 

4 

u 

C 

Unit 

W/(m2- K) 

W/(m2- K) 

W/(m-K) 

W/(m2- K) 

W/(m-K) 

J/K 
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2.15 

2.15.1 

2.15.2 

specific heat capacity: Heat capacity divided by mass. 

specific heat capacity at constant pressure 

specific heat capacity at constant volume 

2.16 *thermal diffusivity: Thermal conductivity divided by the density and the specific heat 
capacity: 

A, 
a=- 

ec 

NOTES 

1 For fluids the appropriate specific heat capacity is cP. 

2 The definition assumes that the medium is homogeneous and opaque. 

3 The thermal diffusivity is relevant to the non-steady state and may be measured directly or calculated 
from separately measured quantities by the above formula. 

4 Among others, thermal diffusivity accounts for the response of the temperature at a location inside a 
material to a Change of temperature at the surface. The higher the thermal diffusivity of the material, the 
more sensitive the interior temperature is to changes of the surface temperature. 

2.17 thermal effusivity: Square root of the product of thermal conductivity, density and 
specif ic heat ca pacity : 

1 For fluids the appropriate specific heat capacity is cP. 

2 This property is relevant to the non-steady state. lt may be measured or calculated from separately 
measured quantities by the above formula. Among others, thermal effusivity accounts for the response of a 
surface temperature to a Change of the density of heat flow rate at the surface. The lower the thermal 
effusivity of the material the more sensitive the surface temperature is to changes of heat flow at the surface. 

3 Energy Performance of buildings 

31 volume coefficient of heat loss: Heat flow rate from the buildin 
and by the differente of temperature between the internal and 

g divided by the volume 
external environment : 

@ 
F,, = - 

VAT 

NOTE - The heat flow rate may optionally include the contributions of heat transmissions through the 
building envelope, Ventilation, solar radiation, etc. The volume, V, shall be defined. 

The use of volume coefficient of heat loss assumes a conventional definition of internal temperature, ex- 
ternal temperature, volume and the different contributions resulting in the heat flow rate. 

32 
the 

areal coefficient of heat loss: 
differente of temperature between 

Heat flow rate from the b luilding divided 
the i nternal and external environment : 

by the area and 

Q) 
F, = - 

AaAT 

Quantity 

C 

cP 

a 

b 

Unit 

J/kgmK) 

J/kgmK) 

J/kg-K) 

m2/s 

W/(m3- K) 

W/(m2m K) 

4 
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NOTE - The heat flow rate may optionally include the contributions of heat transmissions through the 
building envelope, Ventilation, solar radiation, etc. The area may optionally be the envelope area, the floor 
area, etc. 

Quantity 

The use of areal coefficients of heat loss assumes a conventional definition of internal temperature, external 
temperature, area and the different contributions resulting in the heat flow rate. 

3.3 Ventilation rate: Number of air changes in a defined volume divided by time. 

NOTE - The unit for Ventilation rate, h - 1, is not an SI unit. However, the number of air changes per hour is 
the generally accepted way to express Ventilation rate. 

4 Symbols and units for other quantities 

4.1 thermodynamic temperature 

4.2 Celsius temperature 

4.3 thickness 

T 

8 

d 

4.4 length 1 

4.5 width; breadth b 

4.6 area 

4.7 volume 

4.8 diameter 

4.9 time 

4.10 mass 

4. i 1 density 

A 

V 

D 

t 

m 

e 

5 Subscripts 

In Order to avoid 
shall be explicit. 

confusion, it will often be necessary to use subscripts or 

However, the following subscripts are recommended. 

exterior 

surface 

e 
S 

interior surface 

exterior sutface 

conduction 

si 

se 

cd 

identification marks. In these cases, 

Unit 

h-’ 

K 

OC 

m 

m 

m 

m2 

m3 

m 

S 

kg 

kglm3 

meaning 

convection cv 

radiation 
contact 

gas (air) space 

ambient 

C 

g 
a 
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