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INTERNATIONAL STANDARD 1ISO 7345 : 1987 (E)

Thermal insulation — Physical quantities
and definitions

0 Introduction

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

The series will include

ISO 7345, Thermal insulation — Physical quantities and definitions.

ISO 9251, Thermal insulation — Heat transfer conditions and properties of materials’ — Vocabulary.
ISO 9346, Thermal insulation — Mass transfer — Physical quantities and definitions.

ISO 9229, Thermal insulation — Thermal insulating materials and products — Vocabulary. n

ISO 9288, Thermal insulation — Heat transfer by radiation — Physical quantities and definitions. 1

1 Scope and field of application

This Interndtional Standard defines physical quantitiés used in the field of thermal insulation, and gives the corresponding symbols
and units.

NOTE — Bedause the scope of this Internatiofial Standard is restricted to thermal insulation, some of the definitions given in clause|2 differ from those
given in 1ISO|31/4, Quantities and units of-heat. To identify such differences an asterisk has been inserted before the term congerned.

2 Physical quantities*and definitions Quantity Unit
2.1 heat| quantity’of heat Q J
2.2 heatlflow rate: Quantity of heat transferred to or from a system divided by time: (/] w
dQ
dt
2.3 density of heat flow rate: Heat flow rate divided by area: q W/m?2
do
qg=—"
dA
NOTE — The word “‘density’’ should be replaced by “‘surface density’” when it may be confused with “’linear
density”’ (2.4).

1) In preparation.
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Quantity Unit
2.4 linear density of heat flow rate: Heat flow rate divided by length: q W/m
do
qQ=—
d/
2.5 thermal conductivity: Quantity defined by the following relation: A W/(m-K)
c; = —Agrad T
NOTE — A rigorous freatment of the concept of thermal conductivity Is given in the annex, which also deals
with the application pf the concept of thermal conductivity to porous isotropic or anisotropic materials and
the influence of temperature and test conditions.
2.6 thermal resjstivity: Quantity defined by the following relation: r (m}K)/W
grad T = —r(;
NOTE — A rigorous|treatment of the concept of thermal resistivity is given in the annex.
2.7 *thermal rekistance: ') Temperature difference divided by the density of heat flow rafe’in R (m3-K)/W
the steady state c¢ndition:
T, - T.
R = 1 2
q
NOTES
1 For a plane layet for which the concept of thermal conductivity applies,"ahd when this property is
constant or linear with temperature (see the annex):
d
R = —
A
where d is the thickrless of the layer.
These definitions asqume the definition of two reference témperatures, 77 and 75, and the area through
which the density of|heat flow rate is uniform.
Thermal resistance cpn be related either to the matefial, structure or surface. If either 77 or T is not the
temperature of a solifl surface, but that of a fluid /avreference temperature must be defined in each specific
case (with reference [to free or forced convection‘and radiation from surrounding surfaces, etc.).
When quoting valueg of thermal resistance[.F;*and T, must be stated.
2 "“Thermal resistarjce’” should be replaced by ‘“‘surface thermal resistance’” when it may be confused with
“linear thermal resistance’” (2.8).
2.8 *linear thermal resistance: " Temperature difference divided by the linear density of R, (mK)/W
heat flow rate in t?[e steady state condition:

T, - T,
a

R|=

NOTE — This assumes the definition of two reference temperatures, T and T5, and the length along which
the linear density of heat flow rate is uniform.

If within the system e

ither T or T3 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

1) In IS0 31/4, “thermal resistance’ is called “‘thermal insulance’” or ‘‘coefficient of thermal insulation’’, with the symbol M.

of linear thermal resistance, T7 and T must be stated.
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Quantity Unit
2.9 surface coefficient of heat transfer: Density of heat flow rate at a surface in the steady h W/(m2-K)
state divided by the temperature difference between that surface and the surroundings:
_ q
Ts - Ta
NOTE — This assumes the definition of the surface through which the heat is transferred, the temperature of
the surface, T, and the ambient temperature, T, (with reference to free or forced convection and radiation
from surrounding surfaces, etc.).
2.10 thdrmal conductance: Reciprocal of thermal resistance from surface to surface under A W/(m2.K)
conditions|of uniform density of heat flow rate:
1
A=
K
NOTE — “Thermal conductance’ should be replaced by “’surface thermal conductance”” when it may be
confused w|th “linear thermal conductance’ (2.11).
2.11 linear thermal conductance: Reciprocal of linear thermal resistance fromsurface to A, W/(m-K)
surface ungder conditions of uniform linear density of heat flow rate:
A| = T
R
2.12 thTmal transmittance: Heat flow rate in the steady state divided by area and by the U W/(m?2-K)
temperatufe difference between the surroundings on each side of-a system:
D
U=} -
(T, — THA
NOTES
1 This asqumes the definition of the system, the two reference temperatures, 71 and T, and other
boundary cenditions.
2 “Thermgl transmittance’’ should be replaced by ‘surface thermal transmittance’’ when it may be con-
fused with {linear thermal transmittance*~(2,13).
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 U, W/(m-K)
by the temperature difference between the surroundings on each side of a system:
D
U =47~~~
Ty To) !
NOTES
1 This assumes the definition of the system, the two reference temperatures, 77 and T, 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: C J/K
dQ
C = —
dT
NOTE — When the temperature of a system is increased by d7 as a result of the addition of a small quantity
of heat dQ, the quantity dQ/dT is the heat capacity.
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Quantity Unit
2.15 specific heat capacity: Heat capacity divided by mass. c J/(kg-K)
2.15.1 specific heat capacity at constant pressure p J/(kg-K)
2.15.2 specific heat capacity at constant volume cy J/(kg-K)
2.16 *thermal diffusivity——Fhermal-conductivitydivided-by-the-densityand-thespecificheat T 2/s
capacity:
A
a=—
oc
NOTES
1 For fluids the appropriate specific heat capacity is Cp-
2 The definition asfumes that the medium is homogeneous and opaque.
3 The thermal diffdsivity is relevant to the non-steady state and may be measured directly or calctlated
from separately medsured 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 changg of temperature at the surface. The higher the thermal diffusivity of the material, the
more sensitive the inpterior temperature is to changes of the surface temperature.
2.17 thermal effusivity: Square root of the product of thermal cdnductivity, density and b J/(m2-K-s1?)
specific heat capafity:
b = \JAoc
NOTES
1 For fluids the appropriate specific heat capacity is Cp-
2 This property is relevant to the non-steady state- \t.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 matgrial the more sensitive the'strface temperature is to changes of heat flow at the surface.
3 Energy performange\of buildings
3.1 volume cogfficient-of heat loss: Heat flow rate from the building divided by the volume F, W/A(m3-K)
and by the diffgrence. of temperature between the internal and external environment:
D
Y 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.
3.2 areal coefficient of heat loss: Heat flow rate from the building divided by the area and Fy W/(m2-K)

the difference of temperature between the internal and external environment:
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NOTE — The heat flow rate may optionally include the contributions of heat transmissions through the Quantity Unit
building envelope, ventilation, solar radiation, etc. The area may optionally be the envelope area, the floor
area, etc.
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. n h-1
NOTE — The unit for ventilation rate, h—1, is not an Sl 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 T K
4.2 Celsius temperature 7} °C
4.3 thickness d m
4.4 length / m
4.5 width; breadth b m
4.6 area A m2
4.7 volume vV m3
4.8 diameter D m
4.9 time t s
4.10 mags m kg
4.11 denpity 0 kg/m3
5 Subsg¢ripts
In order to pvoid confusions it will often be necessary to use subscripts or other identification marks. In these casgs, their meaning
shall be explicit.
However, the following subscripts are recommended.

interior i

exterior e

surface s

interior surface si

exterior surface se

conduction cd

convection cv

radiation r

contact

gas (air) space

O Q O

ambient
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