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European foreword 

This document (EN ISO 80000-5:2019) has been prepared by Technical Committee ISO/TC 12 
"Quantities and units" in collaboration with Technical Committee CEN/SS F02 “Units and symbols” the 
secretariat of which is held by CCMC. 

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 April 2020, and conflicting national standards shall be 
withdrawn at the latest by April 2020. 

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 ISO 80000-5:2013. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations 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. 

Endorsement notice 

The text of ISO 80000-5:2019 has been approved by CEN as EN ISO 80000-5:2019 without any 
modification. 
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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. 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.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www. iso. org/directives).

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. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www. iso .org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www. iso 
.org/iso/foreword. html.

This document was prepared by Technical Committee ISO/TC 12, Quantities and units, in collaboration 
with Technical Committee IEC/TC 25, Quantities and units.

This second edition cancels and replaces the first edition of (ISO 80000-5:2007), which has been 
technically revised.

The main changes compared to the previous edition are as follows:

— the table giving the quantities and units has been simplified;

— some definitions and the remarks have been stated physically more precisely.

A list of all parts in the ISO 80000 and IEC 80000 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www. iso. org/members. html.

iv © ISO 2019 – All rights reserved
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INTERNATIONAL STANDARD ISO 80000-5:2019(E)

Quantities and units —

Part 5: 
Thermodynamics

1 Scope

This document gives names, symbols, definitions and units for quantities of thermodynamics. Where 
appropriate, conversion factors are also given.

2 Normative references

There are no normative references in this document.

© ISO 2019 – All rights reserved 1

 STN EN ISO 80000-5: 2020 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



 

ISO 80000-5:2019(E)
 

Ta
bl

e 
1 

—
 Q

ua
nt

it
ie

s 
an

d 
un

it
s 

us
ed

 in
 th

er
m

od
yn

am
ic

s

It
em

 N
o.

Q
ua

nt
it

y
U

ni
t

Re
m

ar
ks

N
am

e
Sy

m
bo

l
D
ef
in
it
io
n

5-
1

th
er

m
od

yn
am

ic
 te

m
-

pe
ra

tu
re

T,
 Θ

pa
rt

ia
l d

er
iv

at
iv

e 
of

 in
te

rn
al

 e
ne

rg
y 

w
ith

 
re

sp
ec

t t
o 

en
tr

op
y 

at
 c

on
st

an
t v

ol
um

e 
an

d 
co

n-
st

an
t n

um
be

r o
f p

ar
tic

le
s i

n 
th

e 
sy

st
em

:

T
U S

V
N

=
 

 
¶ ¶

,

w
he

re
 U

 is
 in

te
rn

al
 e

ne
rg

y 
(it

em
 5

-2
0.

2)
, S

 is
 

en
tr

op
y 

(it
em

 5
-1

8)
, V

 is
 v

ol
um

e 
(I

SO
 8

00
00

-3
), 

an
d 

N
 is

 n
um

be
r o

f p
ar

tic
le

s

K
It 

is
 m

ea
su

re
d 

w
ith

 a
 p

ri
m

ar
y 

th
er

m
om

et
er

, 
ex

am
pl

es
 o

f w
hi

ch
 a

re
 g

as
 th

er
m

om
et

er
s o

f 
di

ffe
re

nt
 k

in
ds

, n
oi

se
 th

er
m

om
et

er
s, 

or
 ra

di
a-

tio
n 

th
er

m
om

et
er

s.
Th

e 
Bo

ltz
m

an
n 

co
ns

ta
nt

 (I
SO

 8
00

00
-1

) r
el

at
es

 
en

er
gy

 a
t t

he
 in

di
vi

du
al

 p
ar

tic
le

 le
ve

l w
ith

 
th

er
m

od
yn

am
ic

 te
m

pe
ra

tu
re

.
D

iff
er

en
ce

s o
f t

he
rm

od
yn

am
ic

 te
m

pe
ra

tu
re

s 
or

 c
ha

ng
es

 m
ay

 b
e 

ex
pr

es
se

d 
ei

th
er

 in
 k

el
vi

n,
 

sy
m

bo
l K

, o
r i

n 
de

 g
re

es
 C

el
si

us
, s

ym
bo

l °
C 

(it
em

 5
-2

).
Th

er
m

od
yn

am
ic

 te
m

pe
ra

tu
re

 is
 o

ne
 o

f t
he

 
se

ve
n 

ba
se

 q
ua

nt
iti

es
 in

 th
e 

In
te

rn
at

io
na

l S
ys

-
te

m
 o

f Q
ua

nt
iti

es
, I

SQ
 (s

ee
 IS

O 
80

00
0-

1)
.

 
 

 
 

 
Th

e 
In

te
rn

at
io

na
l T

em
pe

ra
tu

re
 S

ca
le

 o
f 

19
90

Fo
r t

he
 p

ur
po

se
 o

f p
ra

ct
ic

al
 m

ea
su

re
m

en
ts

, 
th

e 
In

te
rn

at
io

na
l T

em
pe

ra
tu

re
 S

ca
le

 o
f 1

99
0,

 
IT

S-
90

, w
as

 a
do

pt
ed

 b
y 

CI
PM

 in
 1

98
9,

 w
hi

ch
 is

 
a 

cl
os

e 
ap

pr
ox

im
at

io
n 

to
 th

e 
th

er
m

od
yn

am
ic

 
te

m
pe

ra
tu

re
 sc

al
e.

Th
e 

qu
an

tit
ie

s d
ef

in
ed

 b
y 

th
is

 sc
al

e 
ar

e 
de

-
no

te
d 

T 90
 a

nd
 t 90

, r
es

pe
ct

iv
el

y 
(r

ep
la

ci
ng

 T
68

 
an

d 
t 68

 d
ef

in
ed

 b
y 

th
e 

In
te

rn
at

io
na

l P
ra

ct
ic

al
 

Te
m

pe
ra

tu
re

 S
ca

le
 o

f 1
96

8,
 IP

TS
-6

8)
, w

he
re

t
T

9
0

9
0

1
1

2
7
3
1
5

°
=

−
C

K
,

2 © ISO 2019 – All rights reserved

 STN EN ISO 80000-5: 2020 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



 

ISO 80000-5:2019(E)
 

It
em

 N
o.

Q
ua

nt
it

y
U

ni
t

Re
m

ar
ks

N
am

e
Sy

m
bo

l
D
ef
in
it
io
n

5-
1 

(c
on

t.)
 

 
 

 
Th

e 
un

its
 o

f T
90

 a
nd

 t 90
 a

re
 th

e 
ke

lv
in

, s
ym

bo
l 

K,
 a

nd
 th

e 
de

gr
ee

 C
el

si
us

, s
ym

bo
l °

C 
(it

em
 5

-2
), 

re
sp

ec
tiv

el
y.

Fo
r f

ur
th

er
 in

fo
rm

at
io

n,
 se

e 
Re

fe
re

nc
es

[ 5
] ,[ 6

] .
Fo

r r
ea

dy
 c

on
ve

rs
io

n 
be

tw
ee

n 
te

m
pe

ra
tu

re
s 

re
po

rt
ed

 o
n 

th
e 

In
te

rn
at

io
na

l T
em

pe
ra

tu
re

 
Sc

al
e 

an
d 

th
er

m
od

yn
am

ic
 te

m
pe

ra
tu

re
s t

he
 

sy
st

em
at

ic
 d

ev
ia

tio
ns

 c
an

 b
e 

fo
un

d 
in

 R
ef

er
-

en
ce

[ 7
] .

5-
2

Ce
ls

iu
s t

em
pe

ra
tu

re
t,

ϑ
te

m
pe

ra
tu

re
 d

iff
er

en
ce

 fr
om

 th
e 

th
er

m
od

y-
na

m
ic

 te
m

pe
ra

tu
re

 o
f t

he
 ic

e 
po

in
t i

s c
al

le
d 

th
e 

Ce
ls

iu
s t

em
pe

ra
tu

re
 t,

 w
hi

ch
 is

 d
ef

in
ed

 b
y 

th
e 

qu
an

tit
y 

eq
ua

tio
n:

t
T

T
=

−
0

w
he

re
 T

 is
 th

er
m

od
yn

am
ic

 te
m

pe
ra

tu
re

 (i
te

m
 

5-
1)

 a
nd

 T
0

2
7
3
1
5

=
,

K

°C
Th

e 
un

it 
de

gr
ee

 C
el

si
us

 is
 a

 sp
ec

ia
l n

am
e 

fo
r 

th
e 

ke
lv

in
 fo

r u
se

 in
 s

ta
ti

ng
 v

al
ue

s o
f C

el
si

us
 

te
m

pe
ra

tu
re

. T
he

 u
ni

t d
eg

re
e 

Ce
ls

iu
s i

s b
y 

de
fin

iti
on

 e
qu

al
 in

 m
ag

ni
tu

de
 to

 th
e 

ke
lv

in
. A

 
di

ffe
re

nc
e 

or
 in

te
rv

al
 o

f t
em

pe
ra

tu
re

 m
ay

 b
e 

ex
pr

es
se

d 
in

 k
el

vi
n 

or
 in

 d
eg

re
es

 C
el

si
us

.
Th

e 
th

er
m

od
yn

am
ic

 te
m

pe
ra

tu
re

 T
0 i

s 0
,0

1 
K 

be
lo

w
 th

e 
th

er
m

od
yn

am
ic

 te
m

pe
ra

tu
re

 o
f t

he
 

tr
ip

le
 p

oi
nt

 o
f w

at
er

.
Th

e 
sy

m
bo

l °
C 

fo
r t

he
 d

eg
re

e 
Ce

ls
iu

s s
ha

ll 
be

 
pr

ec
ed

ed
 b

y 
a 

sp
ac

e 
(s

ee
 IS

O 
80

00
0-

1)
.

Pr
ef

ix
es

 a
re

 n
ot

 a
llo

w
ed

 in
 c

om
bi

na
tio

n 
w

ith
 

th
e 

un
it 

°C
.

5-
3.

1
lin

ea
r e

xp
an

si
on

 
co

ef
fic

ie
nt

α
l

re
la

tiv
e 

ch
an

ge
 o

f l
en

gt
h 

w
ith

 te
m

pe
ra

tu
re

:

α
l

l
l T

=
1
d d

w
he

re
 l 

is
 le

ng
th

 (I
SO

 8
00

00
-3

) a
nd

 T
 is

 th
er

m
o-

dy
na

m
ic

 te
m

pe
ra

tu
re

 (i
te

m
 5

-1
)

K−1
Th

e 
su

bs
cr

ip
ts

 in
 th

e 
sy

m
bo

ls
 m

ay
 b

e 
om

itt
ed

 
w

he
n 

th
er

e 
is

 n
o 

ri
sk

 o
f c

on
fu

si
on

.

5-
3.

2
cu

bi
c e

xp
an

si
on

 
co

ef
fic

ie
nt

α
γ

V
,

re
la

tiv
e 

ch
an

ge
 o

f v
ol

um
e 

w
ith

 te
m

pe
ra

tu
re

:

α
V

V
V T

=
1
d d

w
he

re
 V

 is
 v

ol
um

e 
(I

SO
 8

00
00

-3
) a

nd
 T

 is
 th

er
-

m
od

yn
am

ic
 te

m
pe

ra
tu

re
 (i

te
m

 5
-1

)

K−1
Al

so
 c

al
le

d 
vo

lu
m

et
ri

c e
xp

an
si

on
 c

oe
ff

ic
ie

nt
.

Th
e 

su
bs

cr
ip

ts
 in

 th
e 

sy
m

bo
ls

 m
ay

 b
e 

om
itt

ed
 

w
he

n 
th

er
e 

is
 n

o 
ri

sk
 o

f c
on

fu
si

on
.

Ta
bl

e 
1 

(c
on

tin
ue

d)

© ISO 2019 – All rights reserved 3

 STN EN ISO 80000-5: 2020 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



 

ISO 80000-5:2019(E)
 

It
em

 N
o.

Q
ua

nt
it

y
U

ni
t

Re
m

ar
ks

N
am

e
Sy

m
bo

l
D
ef
in
it
io
n

5-
3.

3
re

la
tiv

e 
pr

es
su

re
 

co
ef

fic
ie

nt
α

p
re

la
tiv

e 
ch

an
ge

 o
f p

re
ss

ur
e 

w
ith

 te
m

pe
ra

tu
re

 a
t 

co
ns

ta
nt

 v
ol

um
e:

α
p

V
p

p T
=

 
 

1
¶ ¶

w
he

re
 p

 is
 p

re
ss

ur
e 

(I
SO

 8
00

00
-4

), 
T 

is
 th

er
-

m
od

yn
am

ic
 te

m
pe

ra
tu

re
 (i

te
m

 5
-1

), 
an

d 
V 

is
 

vo
lu

m
e 

(I
SO

 8
00

00
-3

)

K−1
Th

e 
su

bs
cr

ip
ts

 in
 th

e 
sy

m
bo

ls
 m

ay
 b

e 
om

itt
ed

 
w

he
n 

th
er

e 
is

 n
o 

ri
sk

 o
f c

on
fu

si
on

.

5-
4

pr
es

su
re

 c
oe

ff
ic

ie
nt

β
ch

an
ge

 o
f p

re
ss

ur
e 

w
ith

 te
m

pe
ra

tu
re

 a
t c

on
-

st
an

t v
ol

um
e:

β
=

 
 

¶ ¶
p T
V

w
he

re
 p

 is
 p

re
ss

ur
e 

(I
SO

 8
00

00
-4

), 
T 

is
 th

er
-

m
od

yn
am

ic
 te

m
pe

ra
tu

re
 (i

te
m

 5
-1

), 
an

d 
V 

is
 

vo
lu

m
e 

(I
SO

 8
00

00
-3

)

Pa
/K

kg
 m

−1
 s−2

 K
−1

5-
5.

1
is

ot
he

rm
al

 
co

m
pr

es
si

bi
lit

y
ϰ T

ne
ga

tiv
e 

re
la

tiv
e 

ch
an

ge
 o

f v
ol

um
e 

w
ith

 p
re

s-
su

re
 a

t c
on

st
an

t t
em

pe
ra

tu
re

:

ϰ T
=

−
 

 
1 V

V p
T

¶ ¶

w
he

re
 V

 is
 v

ol
um

e 
(I

SO
 8

00
00

-3
), 

p 
is

 p
re

ss
ur

e 
(I

SO
 8

00
00

-4
), 

an
d 

T 
is

 th
er

m
od

yn
am

ic
 te

m
pe

r-
at

ur
e 

(it
em

 5
-1

)

Pa
−1

kg
−1

 m
 s2

Th
e 

su
bs

cr
ip

ts
 in

 th
e 

sy
m

bo
ls

 m
ay

 b
e 

om
itt

ed
 

w
he

n 
th

er
e 

is
 n

o 
ri

sk
 o

f c
on

fu
si

on
.

5-
5.

2
is

en
tr

op
ic

 
co

m
pr

es
si

bi
lit

y
ϰ S

ne
ga

tiv
e 

re
la

tiv
e 

ch
an

ge
 o

f v
ol

um
e 

w
ith

 p
re

s-
su

re
 a

t c
on

st
an

t e
nt

ro
py

:

ϰ S
=

−
 

 
1 V

V p
S

¶ ¶

w
he

re
 V

 is
 v

ol
um

e 
(I

SO
 8

00
00

-3
), 

p 
is

 p
re

ss
ur

e 
(I

SO
 8

00
00

-4
), 

an
d 

S 
is

 e
nt

ro
py

 (i
te

m
 5

-1
8)

Pa
−1

kg
−1

 m
 s2

Th
e 

su
bs

cr
ip

ts
 in

 th
e 

sy
m

bo
ls

 m
ay

 b
e 

om
itt

ed
 

w
he

n 
th

er
e 

is
 n

o 
ri

sk
 o

f c
on

fu
si

on
.

Ta
bl

e 
1 

(c
on

tin
ue

d)

4 © ISO 2019 – All rights reserved

 STN EN ISO 80000-5: 2020 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



 

ISO 80000-5:2019(E)
 

It
em

 N
o.

Q
ua

nt
it

y
U

ni
t

Re
m

ar
ks

N
am

e
Sy

m
bo

l
D
ef
in
it
io
n

5-
6.

1
he

at
,

am
ou

nt
 o

f h
ea

t
Q

di
ffe

re
nc

e 
be

tw
ee

n 
th

e 
in

cr
ea

se
 in

 th
e 

in
te

rn
al

 
en

er
gy

 (i
te

m
 5

-2
0.

2)
 o

f a
 s

ys
te

m
 a

nd
 th

e 
w

or
k 

(I
SO

 8
00

00
-4

) d
on

e 
on

 th
e 

sy
st

em
, p

ro
vi

de
d 

th
at

 th
e 

am
ou

nt
s o

f s
ub

st
an

ce
s w

ith
in

 th
e 

sy
s-

te
m

 a
re

 n
ot

 c
ha

ng
ed

J
kg

 m
2  s

−2

Th
e 

he
at

 tr
an

sf
er

re
d 

in
 a

n 
is

ot
he

rm
al

 p
ha

se
 

tr
an

sf
or

m
at

io
n 

sh
ou

ld
 b

e 
ex

pr
es

se
d 

as
 th

e 
ch

an
ge

 in
 th

e 
ap

pr
op

ri
at

e 
st

at
e 

fu
nc

tio
ns

, e
.g

. 
T 

ΔS
, w

he
re

 T
 is

 th
er

m
od

yn
am

ic
 te

m
pe

ra
tu

re
 

(it
em

 5
-1

) a
nd

 S
 is

 e
nt

ro
py

 (i
te

m
 5

-1
8)

, o
r Δ

H
, 

w
he

re
 H

 is
 e

nt
ha

lp
y 

(it
em

 5
-2

0.
3)

.
N

O
TE

   A
 su

pp
ly

 o
f h

ea
t c

an
 c

or
re

sp
on

d 
to

 a
n 

in
cr

ea
se

 in
 th

er
m

od
yn

am
ic

 te
m

pe
ra

tu
re

 o
r t

o 
ot

he
r e

ffe
ct

s, 
su

ch
 a

s p
ha

se
 c

ha
ng

e 
or

 c
he

m
ic

al
 

pr
oc

es
se

s;
 se

e 
ite

m
 5

-6
.2

.
5-

6.
2

la
te

nt
 h

ea
t

Q
en

er
gy

 re
le

as
ed

 o
r a

bs
or

be
d 

by
 a

 s
ys

te
m

 d
ur

in
g 

a 
co

ns
ta

nt
-t

em
pe

ra
tu

re
 p

ro
ce

ss
J

kg
 m

2  s
−2

Ex
am

pl
es

 o
f l

at
en

t h
ea

t a
re

 la
te

nt
 h

ea
t o

f f
u-

si
on

 (m
el

ti
ng

) a
nd

 la
te

nt
 h

ea
t o

f v
ap

or
iz

at
io

n 
(b

oi
lin

g)
.

5-
7

he
at

 fl
ow

 ra
te

 Q
ti

m
e 

ra
te

 a
t w

hi
ch

 h
ea

t (
ite

m
 5

-6
.1

) c
ro

ss
es

 a
 

gi
ve

n 
su

rf
ac

e
W J/

s
kg

 m
2  s

−3

 

5-
8

de
ns

it
y 

of
 h

ea
t f

lo
w

 
ra

te
q,

 φ
qu

ot
ie

nt
 o

f h
ea

t f
lo

w
 ra

te
 a

nd
 a

re
a:

q
Q A

=


w
he

re
  Q

 is
 h

ea
t f

lo
w

 ra
te

 (i
te

m
 5

-7
) a

nd
 A

 is
 

ar
ea

 (I
SO

 8
00

00
-3

) o
f a

 g
iv

en
 su

rf
ac

e

W
/m

2

kg
 s−3

 

5-
9

th
er

m
al

 c
on

du
ct

iv
it

y
λ

,(
ϰ)

qu
ot

ie
nt

 o
f d

en
si

ty
 o

f h
ea

t f
lo

w
 ra

te
 (i

te
m

 5
-8

) 
an

d 
th

er
m

od
yn

am
ic

 te
m

pe
ra

tu
re

 g
ra

di
en

t t
ha

t 
ha

s t
he

 sa
m

e 
di

re
ct

io
n 

as
 th

e 
he

at
 fl

ow

W
/(

m
 K

)
kg

 m
 s−3

 K
−1

 

5-
10

.1
co

ef
fic

ie
nt

 o
f h

ea
t 

tr
an

sf
er

K,
 (k

)
qu

ot
ie

nt
 o

f d
en

si
ty

 o
f h

ea
t f

lo
w

 ra
te

 (i
te

m
 5

-8
) 

an
d 

th
er

m
od

yn
am

ic
 te

m
pe

ra
tu

re
 (i

te
m

 5
-1

) 
di

ffe
re

nc
e

W
/(

m
2  K

)
kg

 s−3
 K

−1

In
 b

ui
ld

in
g 

te
ch

no
lo

gy
, t

he
 c

oe
ff

ic
ie

nt
 o

f h
ea

t 
tr

an
sf

er
 is

 o
ft

en
 c

al
le

d 
th

er
m

al
 tr

an
sm

itt
an

ce
, 

w
ith

 th
e 

sy
m

bo
l U

 (n
o 

lo
ng

er
 re

co
m

m
en

de
d)

. 
Se

e 
re

m
ar

k 
to

 it
em

 5
-1

3.

Ta
bl

e 
1 

(c
on

tin
ue

d)

© ISO 2019 – All rights reserved 5

 STN EN ISO 80000-5: 2020 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



 

ISO 80000-5:2019(E)
 

It
em

 N
o.

Q
ua

nt
it

y
U

ni
t

Re
m

ar
ks

N
am

e
Sy

m
bo

l
D
ef
in
it
io
n

5-
10

.2
su

rf
ac

e 
co

ef
fic

ie
nt

 o
f 

he
at

 tr
an

sf
er

h,
 (

)
α

qu
ot

ie
nt

 o
f d

en
si

ty
 o

f h
ea

t f
lo

w
 ra

te
 a

nd
 th

e 
di

ffe
re

nc
e 

of
 th

e 
te

m
pe

ra
tu

re
 a

t t
he

 su
rf

ac
e 

an
d 

a 
re

fe
re

nc
e 

te
m

pe
ra

tu
re

:

h
q

T
T

=
−

(
)

s
r

w
he

re
 q

 is
 d

en
si

ty
 o

f h
ea

t f
lo

w
 ra

te
 (i

te
m

 5
-8

), 
T s i

s t
he

 th
er

m
od

yn
am

ic
 te

m
pe

ra
tu

re
 (i

te
m

 5
-1

) 
at

 th
e 

su
rf

ac
e,

 a
nd

 T
r i

s a
 re

fe
re

nc
e 

th
er

m
od

y-
na

m
ic

 te
m

pe
ra

tu
re

 c
ha

ra
ct

er
iz

in
g 

th
e 

ad
ja

ce
nt

 
su

rr
ou

nd
in

gs

W
/(

m
2  K

)
kg

 s−3
 K

−1

 

5-
11

th
er

m
al

 in
su

la
nc

e,
co

ef
fic

ie
nt

 o
f t

he
rm

al
 

in
su

la
nc

e

M
in

ve
rs

e 
of

 c
oe

ff
ic

ie
nt

 o
f h

ea
t t

ra
ns

fe
r K

:

M
K

=
1

w
he

re
 K

 is
 c

oe
ff

ic
ie

nt
 o

f h
ea

t t
ra

ns
fe

r (
ite

m
 

5-
10

.1
)

m
2  K

/W
kg

−1
 s3  K

In
 b

ui
ld

in
g 

te
ch

no
lo

gy
, t

hi
s q

ua
nt

it
y 

is
 o

ft
en

 
ca

lle
d 

th
er

m
al

 re
si

st
an

ce
, w

ith
 th

e 
sy

m
bo

l R
.

5-
12

th
er

m
al

 re
si

st
an

ce
R

qu
ot

ie
nt

 o
f t

he
rm

od
yn

am
ic

 te
m

pe
ra

tu
re

 (i
te

m
 

5-
1)

 d
iff

er
en

ce
 a

nd
 h

ea
t f

lo
w

 ra
te

 (i
te

m
 5

-7
)

K/
W

kg
−1

 m
−2

 s3  K
Se

e 
re

m
ar

k 
to

 it
em

 5
-1

1.

5-
13

th
er

m
al

 c
on

du
ct

an
ce

G,
 (H

)
in

ve
rs

e 
of

 th
er

m
al

 re
si

st
an

ce
 R

:

G
R

=
1

w
he

re
 R

 is
 th

er
m

al
 re

si
st

an
ce

 (i
te

m
 5

-1
2)

W
/K

kg
 m

2  s
−3

 K
−1

Se
e 

re
m

ar
k 

to
 it

em
 5

-1
1.

 T
hi

s q
ua

nt
it

y 
is

 a
ls

o 
ca

lle
d 

he
at

 tr
an

sf
er

 c
oe

ff
ic

ie
nt

. S
ee

 it
em

 5
-1

0.
1.

5-
14

th
er

m
al

 d
iff

us
iv

it
y

a
qu

ot
ie

nt
 o

f t
he

rm
al

 c
on

du
ct

iv
it

y 
an

d 
th

e 
pr

od
-

uc
t o

f m
as

s d
en

si
ty

 a
nd

 sp
ec

ifi
c h

ea
t c

ap
ac

it
y:

a
c p

=
λ ρ

w
he

re
 λ

 is
 th

er
m

al
 c

on
du

ct
iv

it
y 

(it
em

 5
-9

), 
ρ

 
is

 m
as

s d
en

si
ty

 (I
SO

 8
00

00
-4

), 
an

d 
c p i

s s
pe

ci
fic

 
he

at
 c

ap
ac

it
y 

at
 c

on
st

an
t p

re
ss

ur
e 

(it
em

 5
-1

6.
2)

m
2  s

−1
 

Ta
bl

e 
1 

(c
on

tin
ue

d)

6 © ISO 2019 – All rights reserved

 STN EN ISO 80000-5: 2020 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



 

ISO 80000-5:2019(E)
 

It
em

 N
o.

Q
ua

nt
it

y
U

ni
t

Re
m

ar
ks

N
am

e
Sy

m
bo

l
D
ef
in
it
io
n

5-
15

he
at

 c
ap

ac
it

y
C

de
ri

va
tiv

e 
of

 a
dd

ed
 h

ea
t w

ith
 re

sp
ec

t t
o 

th
er

-
m

od
yn

am
ic

 te
m

pe
ra

tu
re

 o
f a

 s
ys

te
m

:

C
Q T

=
d d

w
he

re
 Q

 is
 a

m
ou

nt
 o

f h
ea

t (
ite

m
 5

-6
.1

) a
nd

 T
 is

 
th

er
m

od
yn

am
ic

 te
m

pe
ra

tu
re

 (i
te

m
 5

-1
)

J/
K

kg
 m

2  s
−2

 K
−1

H
ea

t c
ap

ac
it

y 
is

 n
ot

 c
om

pl
et

el
y 

de
fin

ed
 u

n-
le

ss
 s

pe
ci

fie
d 

as
 s

ee
n 

in
 it

em
s 

5-
16

.2
, 5

-1
6.

3 
an

d 
5-

16
.4

.

5-
16

.1
sp

ec
ifi

c h
ea

t c
ap

ac
it

y
c

qu
ot

ie
nt

 o
f h

ea
t c

ap
ac

it
y 

an
d 

m
as

s:

c
C m

=

w
he

re
 C

 is
 h

ea
t c

ap
ac

it
y 

(it
em

 5
-1

5)
 a

nd
 m

 is
 

m
as

s (
IS

O 
80

00
0-

4)

J/
(k

g 
K

)
m

2  s
−2

 K
−1

Fo
r t

he
 c

or
re

sp
on

di
ng

 q
ua

nt
iti

es
 re

la
te

d 
to

 th
e 

am
ou

nt
 o

f s
ub

st
an

ce
, s

ee
 IS

O 
80

00
0-

9.

5-
16

.2
sp

ec
ifi

c h
ea

t c
ap

ac
it

y 
at

 c
on

st
an

t p
re

ss
ur

e
c p

sp
ec

ifi
c h

ea
t c

ap
ac

it
y 

(it
em

 5
-1

6.
1)

 a
t c

on
st

an
t 

pr
es

su
re

 (I
SO

 8
00

00
-4

)
J/

(k
g 

K
)

m
2  s

−2
 K

−1

Al
so

 c
al

le
d 

sp
ec

ifi
c i

so
ba

ri
c h

ea
t c

ap
ac

it
y.

5-
16

.3
sp

ec
ifi

c h
ea

t c
ap

ac
it

y 
at

 c
on

st
an

t v
ol

um
e

c V
sp

ec
ifi

c h
ea

t c
ap

ac
it

y 
(it

em
 5

-1
6.

1)
 a

t c
on

st
an

t 
vo

lu
m

e 
(I

SO
 8

00
00

-3
)

J/
(k

g 
K

)
m

2  s
−2

 K
−1

Al
so

 c
al

le
d 

sp
ec

ifi
c i

so
ch

or
ic

 h
ea

t c
ap

ac
it

y.

5-
16

.4
sp

ec
ifi

c h
ea

t c
ap

ac
it

y 
at

 sa
tu

ra
te

d 
va

po
ur

 
pr

es
su

re

c sa
t

sp
ec

ifi
c h

ea
t c

ap
ac

it
y 

(it
em

 5
-1

6.
1)

 a
t s

at
ur

at
ed

 
va

po
ur

 p
re

ss
ur

e 
(I

SO
 8

00
00

-4
)

J/
(k

g 
K

)
m

2  s
−2

 K
−1

 

5-
17

.1
ra

tio
 o

f s
pe

ci
fic

 h
ea

t 
ca

pa
ci

tie
s

γ
qu

ot
ie

nt
 o

f s
pe

ci
fic

 h
ea

t c
ap

ac
it

y 
at

 c
on

st
an

t 
pr

es
su

re
 a

nd
 s

pe
ci

fic
 h

ea
t c

ap
ac

it
y 

at
 c

on
-

st
an

t v
ol

um
e:

γ
=
c p Vc

w
he

re
 c p i

s s
pe

ci
fic

 h
ea

t c
ap

ac
it

y 
at

 c
on

st
an

t 
pr

es
su

re
 (i

te
m

 5
-1

6.
2)

 a
nd

 c V i
s s

pe
ci

fic
 h

ea
t 

ca
pa

ci
ty

 a
t c

on
st

an
t v

ol
um

e 
(it

em
 5

-1
6.

3)

1
Th

is
 q

ua
nt

it
y 

ca
n 

al
so

 b
e 

ex
pr

es
se

d 
by

γ
=
C p VC

w
he

re
 C

p i
s h

ea
t c

ap
ac

it
y 

at
 c

on
st

an
t p

re
ss

ur
e 

an
d 

C V i
s h

ea
t c

ap
ac

it
y 

at
 c

on
st

an
t v

ol
um

e.

Ta
bl

e 
1 

(c
on

tin
ue

d)

© ISO 2019 – All rights reserved 7

 STN EN ISO 80000-5: 2020 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



 

ISO 80000-5:2019(E)
 

It
em

 N
o.

Q
ua

nt
it

y
U

ni
t

Re
m

ar
ks

N
am

e
Sy

m
bo

l
D
ef
in
it
io
n

5-
17

.2
is

en
tr

op
ic

 e
xp

on
en

t,
is

en
tr

op
ic

 e
xp

an
si

on
 

fa
ct

or

ϰ
th

e 
ne

ga
tiv

e 
of

 re
la

tiv
e 

pr
es

su
re

 c
ha

ng
e,

 d
i-

vi
de

d 
by

 re
la

tiv
e 

vo
lu

m
e 

ch
an

ge
, a

t c
on

st
an

t 
en

tr
op

y:

ϰ
=

−
 

 
V p

p V
S

¶ ¶

w
he

re
 V

 is
 v

ol
um

e 
(I

SO
 8

00
00

-3
), 

p 
is

 p
re

ss
ur

e 
(I

SO
 8

00
00

-4
), 

an
d 

S 
is

 e
nt

ro
py

 (i
te

m
 5

-1
8)

1
Fo

r a
n 

id
ea

l g
as

, ϰ
 is

 e
qu

al
 to

 γ
 (i

te
m

 5
-1

7.1
).

5-
18

en
tr

op
y

S
na

tu
ra

l l
og

ar
ith

m
 o

f n
um

be
r o

f e
qu

al
ly

 p
ro

ba
-

bl
e 

m
ic

ro
sc

op
ic

 c
on

fig
ur

at
io

ns
 in

 a
 m

ac
ro

sc
op

ic
 

sy
st

em
, m

ul
tip

lie
d 

by
 th

e 
Bo

ltz
m

an
n 

co
ns

ta
nt

:
S 

= 
k 

ln
W

w
he

re
 W

 is
 n

um
be

r o
f c

on
fig

ur
at

io
ns

 a
nd

 k
 is

 
th

e 
Bo

ltz
m

an
n 

co
ns

ta
nt

 (I
SO

 8
00

00
-1

)

J/
K

kg
 m

2  s
−2

 K
−1

 

5-
19

sp
ec

ifi
c e

nt
ro

py
s

qu
ot

ie
nt

 o
f e

nt
ro

py
 a

nd
 m

as
s:

s
S m

=

w
he

re
 S

 is
 e

nt
ro

py
 (i

te
m

 5
-1

8)
 a

nd
 m

 is
 m

as
s 

(I
SO

 8
00

00
-4

)

J/
(k

g 
K

)
m

2  s
−2

 K
−1

Fo
r t

he
 c

or
re

sp
on

di
ng

 q
ua

nt
it

y 
re

la
te

d 
to

 
am

ou
nt

 o
f s

ub
st

an
ce

, s
ee

 IS
O 

80
00

0-
9.

5-
20

.1
en

er
gy

 
<t

he
rm

od
yn

am
ic

s>
E

ab
ili

ty
 o

f a
 s

ys
te

m
 to

 d
o 

w
or

k 
(I

SO
 8

00
00

-4
)

J
kg

 m
2  s

−2

En
er

gy
 e

xi
st

s i
n 

di
ffe

re
nt

 fo
rm

s t
ha

t a
re

 m
u-

tu
al

ly
 tr

an
sf

or
m

ab
le

 in
to

 e
ac

h 
ot

he
r, 

ei
th

er
 to

-
ta

lly
 o

r p
ar

tia
lly

. I
n 

co
nt

ra
st

 to
 in

te
rn

al
 e

ne
rg

y 
(it

em
 5

-2
0.

2)
, e

ne
rg

y 
is

 n
ot

 a
 s

ta
te

 fu
nc

tio
n.

5-
20

.2
in

te
rn

al
 e

ne
rg

y,
th

er
m

od
yn

am
ic

 e
ne

rg
y

U
en

er
gy

 o
f a

 s
ys

te
m

 w
ho

se
 c

ha
ng

e 
is

 g
iv

en
 b

y 
th

e 
am

ou
nt

 o
f t

he
 h

ea
t (

ite
m

 5
-6

.1
) t

ra
ns

fe
rr

ed
 to

 
th

e 
sy

st
em

 a
nd

 th
e 

w
or

k 
(I

SO
 8

00
00

-4
) d

on
e 

on
 

th
e 

sy
st

em
, p

ro
vi

de
d 

th
at

 th
e 

sy
st

em
 is

 c
lo

se
d 

an
d 

no
 c

he
m

ic
al

 re
ac

tio
ns

 o
cc

ur

J
kg

 m
2  s

−2

In
 th

er
m

od
yn

am
ic

 te
xt

 b
oo

ks
, u

su
al

ly
 th

e 
fo

rm
ul

a
ΔU

 =
 Q

 +
 W

 is
 u

se
d.

 N
ot

e 
th

at
 th

e 
ze

ro
 o

f t
he

 
en

er
gy

 is
 u

nd
ef

in
ed

.

Ta
bl

e 
1 

(c
on

tin
ue

d)

8 © ISO 2019 – All rights reserved

 STN EN ISO 80000-5: 2020 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



 

ISO 80000-5:2019(E)
 

It
em

 N
o.

Q
ua

nt
it

y
U

ni
t

Re
m

ar
ks

N
am

e
Sy

m
bo

l
D
ef
in
it
io
n

5-
20

.3
en

th
al

py
H

su
m

 o
f i

nt
er

na
l e

ne
rg

y 
of

 th
e 

sy
st

em
 a

nd
 th

e 
pr

od
uc

t o
f p

re
ss

ur
e 

an
d 

vo
lu

m
e 

of
 th

e 
sy

st
em

:

H
U

pV
=

+

w
he

re
 U

 is
 in

te
rn

al
 e

ne
rg

y 
(it

em
 5

-2
0.

2)
, p

 
is

 p
re

ss
ur

e 
(I

SO
 8

00
00

-4
), 

an
d 

V 
is

 v
ol

um
e 

(I
SO

 8
00

00
-3

)

J
kg

 m
2  s

−2

 

5-
20

.4
H

el
m

ho
ltz

 e
ne

rg
y,

H
el

m
ho

ltz
 fu

nc
tio

n
A,

 F
di

ffe
re

nc
e 

of
 in

te
rn

al
 e

ne
rg

y 
of

 th
e 

sy
st

em
 a

nd
 

th
e 

pr
od

uc
t o

f t
he

rm
od

yn
am

ic
 te

m
pe

ra
tu

re
 a

nd
 

en
tr

op
y 

of
 th

e 
sy

st
em

:
A 

= 
U 

− 
TS

w
he

re
 U

 is
 in

te
rn

al
 e

ne
rg

y 
(it

em
 5

-2
0.

2)
, T

 is
 

th
er

m
od

yn
am

ic
 te

m
pe

ra
tu

re
 (i

te
m

 5
-1

), 
an

d 
S 

is
 

en
tr

op
y 

(it
em

 5
-1

8)

J
kg

 m
2  s

−2

Th
e 

na
m

e 
H

el
m

ho
ltz

 fr
ee

 e
ne

rg
y 

is
 a

ls
o 

us
ed

.
H

ow
ev

er
, t

hi
s t

er
m

 is
 n

ot
 re

co
m

m
en

de
d.

5-
20

.5
Gi

bb
s e

ne
rg

y,
Gi

bb
s f

un
ct

io
n

G
di

ffe
re

nc
e 

of
 th

e 
en

th
al

py
 a

nd
 th

e 
pr

od
uc

t o
f 

th
er

m
od

yn
am

ic
 te

m
pe

ra
tu

re
 a

nd
 e

nt
ro

py
 o

f 
th

e 
sy

st
em

:

G
H

TS
=

−

w
he

re
 H

 is
 e

nt
ha

lp
y 

(it
em

 5
-2

0.
3)

, T
 is

 th
er

-
m

od
yn

am
ic

 te
m

pe
ra

tu
re

 (i
te

m
 5

-1
), 

an
d 

S 
is

 
en

tr
op

y 
(it

em
 5

-1
8)

J
kg

 m
2  s

−2

Th
e 

na
m

e 
Gi

bb
s f

re
e 

en
er

gy
 is

 a
ls

o 
us

ed
. H

ow
-

ev
er

, t
hi

s t
er

m
 is

 n
ot

 re
co

m
m

en
de

d.

5-
21

.1
sp

ec
ifi

c e
ne

rg
y

e
qu

ot
ie

nt
 o

f e
ne

rg
y 

an
d 

m
as

s:

e
E m

=

w
he

re
 E

 is
 e

ne
rg

y 
(it

em
 5

-2
0.

1)
 a

nd
 m

 is
 m

as
s 

(I
SO

 8
00

00
-4

)

J/
kg

m
2  s

−2

 

5-
21

.2
sp

ec
ifi

c i
nt

er
na

l 
en

er
gy

,
sp

ec
ifi

c t
he

rm
od

y-
na

m
ic

 e
ne

rg
y

u
qu

ot
ie

nt
 o

f i
nt

er
na

l e
ne

rg
y 

an
d 

m
as

s:

u
U m

=

w
he

re
 U

 is
 in

te
rn

al
 e

ne
rg

y 
(it

em
 5

-2
0.

2)
 a

nd
 m

 
is

 m
as

s (
IS

O 
80

00
0-

4)

J/
kg

m
2  s

−2

 

Ta
bl

e 
1 

(c
on

tin
ue

d)

© ISO 2019 – All rights reserved 9

 STN EN ISO 80000-5: 2020 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



 

ISO 80000-5:2019(E)
 

It
em

 N
o.

Q
ua

nt
it

y
U

ni
t

Re
m

ar
ks

N
am

e
Sy

m
bo

l
D
ef
in
it
io
n

5-
21

.3
sp

ec
ifi

c e
nt

ha
lp

y
h

qu
ot

ie
nt

 o
f e

nt
ha

lp
y 

an
d 

m
as

s:

h
H m

=

w
he

re
 H

 is
 e

nt
ha

lp
y 

(it
em

 5
-2

0.
3)

 a
nd

 m
 is

 m
as

s 
(I

SO
 8

00
00

-4
)

J/
kg

m
2  s

−2

 

5-
21

.4
sp

ec
ifi

c H
el

m
ho

ltz
 

en
er

gy
,

sp
ec

ifi
c H

el
m

ho
ltz

 
fu

nc
tio

n

a,
 f

qu
ot

ie
nt

 o
f H

el
m

ho
ltz

 e
ne

rg
y 

an
d 

m
as

s:

a
A m

=

w
he

re
 A

 is
 H

el
m

ho
ltz

 e
ne

rg
y 

(it
em

 5
-2

0.
4)

 a
nd

 
m

 is
 m

as
s (

IS
O 

80
00

0-
4)

J/
kg

m
2  s

−2

Th
e 

na
m

e 
sp

ec
ifi

c H
el

m
ho

ltz
 fr

ee
 e

ne
rg

y 
is

 a
ls

o 
us

ed
. H

ow
ev

er
, t

hi
s t

er
m

 is
 n

ot
 re

co
m

m
en

de
d.

5-
21

.5
sp

ec
ifi

c G
ib

bs
 e

ne
rg

y,
sp

ec
ifi

c G
ib

bs
 fu

nc
tio

n
g

qu
ot

ie
nt

 o
f G

ib
bs

 e
ne

rg
y 

an
d 

m
as

s:

g
G m

=

w
he

re
 G

 is
 G

ib
bs

 e
ne

rg
y 

(it
em

 5
-2

0.
5)

 a
nd

 m
 is

 
m

as
s (

IS
O 

80
00

0-
4)

J/
kg

m
2  s

−2

Th
e 

na
m

e 
sp

ec
ifi

c G
ib

bs
 fr

ee
 e

ne
rg

y 
is

 a
ls

o 
us

ed
. H

ow
ev

er
, t

hi
s t

er
m

 is
 n

ot
 re

co
m

m
en

de
d.

5-
22

M
as

si
eu

 fu
nc

tio
n

J
qu

ot
ie

nt
 o

f t
he

 n
eg

at
iv

e 
of

 H
el

m
ho

ltz
 e

ne
rg

y 
an

d 
te

m
pe

ra
tu

re
:

J
A T

=
−

w
he

re
 A

 is
 H

el
m

ho
ltz

 e
ne

rg
y 

(it
em

 5
-2

0.
4)

 a
nd

 T
 

is
 th

er
m

od
yn

am
ic

 te
m

pe
ra

tu
re

 (i
te

m
 5

-1
)

J/
K

kg
 m

2  s
−2

 K
−1

 

5-
23

Pl
an

ck
 fu

nc
tio

n
Y

qu
ot

ie
nt

 o
f t

he
 n

eg
at

iv
e 

of
 G

ib
bs

 e
ne

rg
y 

an
d 

te
m

pe
ra

tu
re

:

Y
G T

=
−

w
he

re
 G

 is
 G

ib
bs

 e
ne

rg
y 

(it
em

 5
-2

0.
5)

 a
nd

 T
 is

 
th

er
m

od
yn

am
ic

 te
m

pe
ra

tu
re

 (i
te

m
 5

-1
)

J/
K

kg
 m

2  s
−2

 K
−1

 

Ta
bl

e 
1 

(c
on

tin
ue

d)

10 © ISO 2019 – All rights reserved

 STN EN ISO 80000-5: 2020 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



 

ISO 80000-5:2019(E)
 

It
em

 N
o.

Q
ua

nt
it

y
U

ni
t

Re
m

ar
ks

N
am

e
Sy

m
bo

l
D
ef
in
it
io
n

5-
24

Jo
ul

e-
Th

om
so

n 
co

ef
fic

ie
nt

µ J
T

ch
an

ge
 o

f t
he

rm
od

yn
am

ic
 te

m
pe

ra
tu

re
 w

ith
 

re
sp

ec
t t

o 
pr

es
su

re
 in

 a
 Jo

ul
e-

Th
om

so
n 

pr
oc

es
s 

at
 c

on
st

an
t e

nt
ha

lp
y:

µ J
T

=
 

 
¶ ¶T p

H
w

he
re

 T
 is

 th
er

m
od

yn
am

ic
 te

m
pe

ra
tu

re
 (i

te
m

 
5-

1)
, p

 is
 p

re
ss

ur
e 

(I
SO

 8
00

00
-4

) a
nd

 H
 is

 e
n-

th
al

py
 (i

te
m

 5
-2

0.
3)

K/
Pa

kg
−1

 m
 s2  K

 

5-
25

.1
ef

fic
ie

nc
y 

<t
he

rm
od

yn
am

ic
s>

η
qu

ot
ie

nt
 o

f w
or

k 
(I

SO
 8

00
00

-4
) d

el
iv

er
ed

 b
y 

a 
he

at
 e

ng
in

e 
an

d 
su

pp
lie

d 
he

at
:

η
=
W Q

w
he

re
 W

 is
 w

or
k 

(I
SO

 8
00

00
-4

) a
nd

 Q
 is

 h
ea

t 
(it

em
 5

-6
.1

)

1
 

5-
25

.2
m

ax
im

um
 e

ff
ic

ie
nc

y
η m

ax
ef

fic
ie

nc
y 

de
te

rm
in

ed
 b

y 
th

e 
qu

ot
ie

nt
 o

f t
he

 te
m

-
pe

ra
tu

re
s o

f t
he

 h
ot

 so
ur

ce
 a

nd
 th

e 
co

ld
 si

nk
:

η m
a
x

c h

=
−

1
T T

w
he

re
 T

c i
s t

he
 th

er
m

od
yn

am
ic

 te
m

pe
ra

tu
re

 
(it

em
 5

-1
) o

f t
he

 co
ld

 si
nk

 a
nd

 T
h i

s t
he

 th
er

m
o-

dy
na

m
ic

 te
m

pe
ra

tu
re

 (i
te

m
 5

-1
) o

f t
he

 h
ot

 so
ur

ce

1
An

 id
ea

l h
ea

t e
ng

in
e 

op
er

at
in

g 
ac

co
rd

in
g 

to
 

th
e 

Ca
rn

ot
 p

ro
ce

ss
 is

 d
el

iv
er

in
g 

th
e 

m
ax

im
um

 
ef

fic
ie

nc
y.

5-
26

sp
ec

ifi
c g

as
 c

on
st

an
t

R s
qu

ot
ie

nt
 o

f t
he

 B
ol

tz
m

an
n 

co
ns

ta
nt

 k
 

(I
SO

 8
00

00
-1

) a
nd

 th
e 

m
as

s m
 (I

SO
 8

00
00

-4
) o

f 
th

e 
ga

s p
ar

tic
le

J/
(k

g 
K

)
m

2  s
−2

 K
−1

 

5-
27

m
as

s c
on

ce
nt

ra
tio

n 
of

 w
at

er
w

qu
ot

ie
nt

 o
f m

as
s o

f w
at

er
 a

nd
 a

 sp
ec

ifi
ed

 v
ol

um
e:

w
m V

=

w
he

re
 m

 is
 m

as
s (

IS
O 

80
00

0-
4)

 o
f w

at
er

, i
rr

e-
sp

ec
tiv

e 
of

 th
e 

fo
rm

 o
f a

gg
re

ga
tio

n 
st

at
e,

 a
nd

 V
 

is
 v

ol
um

e 
(I

SO
 8

00
00

-3
)

kg
 m

−3
M

as
s c

on
ce

nt
ra

tio
n 

of
 w

at
er

 a
t s

at
ur

at
io

n 
is

 
de

no
te

d 
w

sa
t.

Ta
bl

e 
1 

(c
on

tin
ue

d)

© ISO 2019 – All rights reserved 11

 STN EN ISO 80000-5: 2020 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



 

ISO 80000-5:2019(E)
 

It
em

 N
o.

Q
ua

nt
it

y
U

ni
t

Re
m

ar
ks

N
am

e
Sy

m
bo

l
D
ef
in
it
io
n

5-
28

m
as

s c
on

ce
nt

ra
tio

n 
of

 w
at

er
 v

ap
ou

r
ab

so
lu

te
 h

um
id

it
y

v
qu

ot
ie

nt
 o

f m
as

s o
f w

at
er

 v
ap

ou
r a

nd
 a

 sp
ec

i-
fie

d 
vo

lu
m

e:

v
m V

=

w
he

re
 m

 is
 m

as
s (

IS
O 

80
00

0-
4)

 o
f w

at
er

 v
ap

ou
r 

an
d 

V 
is

 v
ol

um
e 

(I
SO

 8
00

00
-3

)

kg
 m

−3
M

as
s c

on
ce

nt
ra

tio
n 

of
 w

at
er

 v
ap

ou
r a

t s
at

ur
a-

tio
n 

is
 d

en
ot

ed
 v

sa
t.

5-
29

m
as

s r
at

io
 o

f w
at

er
 

to
 d

ry
 m

at
te

r
u

qu
ot

ie
nt

 o
f m

as
s o

f w
at

er
 a

nd
 m

as
s o

f d
ry

 m
at

-
te

r:

u
m m

=
d

w
he

re
 m

 is
 m

as
s (

IS
O 

80
00

0-
4)

 o
f w

at
er

 a
nd

 m
d 

is
 m

as
s o

f d
ry

 m
at

te
r

1
M

as
s r

at
io

 o
f w

at
er

 to
 d

ry
 m

at
te

r a
t s

at
ur

at
io

n 
is

 d
en

ot
ed

 u
sa

t.

5-
30

m
as

s r
at

io
 o

f w
at

er
 

va
po

ur
 to

 d
ry

 g
as

r, 
(x

)
qu

ot
ie

nt
 o

f m
as

s o
f w

at
er

 v
ap

ou
r a

nd
 m

as
s o

f 
dr

y 
ga

s:

r
m m

=
d

w
he

re
 m

 is
 m

as
s (

IS
O 

80
00

0-
4)

 o
f w

at
er

 v
ap

ou
r 

an
d 

m
d i

s m
as

s o
f d

ry
 g

as

1
M

as
s r

at
io

 o
f w

at
er

 v
ap

ou
r t

o 
dr

y 
ga

s a
t s

at
u-

ra
tio

n 
is

 d
en

ot
ed

 r sa
t.

M
as

s r
at

io
 o

f w
at

er
 v

ap
ou

r t
o 

dr
y 

ga
s i

s a
ls

o 
ca

lle
d 

m
ix

in
g 

ra
tio

.

5-
31

m
as

s f
ra

ct
io

n 
of

 w
at

er
w
H
O
2

qu
an

tit
y 

gi
ve

n 
by

:

w
u
u

H
O
2

1
=

+
w

he
re

 u
 is

 m
as

s r
at

io
 o

f w
at

er
 to

 d
ry

 m
at

te
r 

(it
em

 5
-2

9)

1
 

5-
32

m
as

s f
ra

ct
io

n 
of

 
dr

y 
m

at
te

r
w

d
qu

an
tit

y 
gi

ve
n 

by
:

w
w

d
H
O

=
−

1
2

w
he

re
 w

H
O
2

 is
 m

as
s f

ra
ct

io
n 

of
 w

at
er

 (i
te

m
 

5-
31

)

1
 

Ta
bl

e 
1 

(c
on

tin
ue

d)

12 © ISO 2019 – All rights reserved

 STN EN ISO 80000-5: 2020 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



 

ISO 80000-5:2019(E)
 

It
em

 N
o.

Q
ua

nt
it

y
U

ni
t

Re
m

ar
ks

N
am

e
Sy

m
bo

l
D
ef
in
it
io
n

5-
33

re
la

tiv
e 

hu
m

id
it

y
φ

qu
ot

ie
nt

 o
f p

ar
tia

l p
re

ss
ur

e 
of

 w
at

er
 v

ap
ou

r a
nd

 
pa

rt
ia

l p
re

ss
ur

e 
at

 it
s s

at
ur

at
io

n:

ϕ
=

p p s
a
t

w
he

re
 p

 is
 p

ar
tia

l p
re

ss
ur

e 
(I

SO
 8

00
00

-4
) o

f 
va

po
ur

 a
nd

 p
sa

t i
s i

ts
 p

ar
tia

l p
re

ss
ur

e 
at

 sa
tu

ra
-

tio
n 

at
 th

e 
sa

m
e 

te
m

pe
ra

tu
re

1
Re

la
tiv

e 
hu

m
id

it
y 

is
 o

ft
en

 re
fe

rr
ed

 to
 a

s R
H

 
an

d 
ex

pr
es

se
d 

in
 p

er
ce

nt
. S

ee
 a

ls
o 

re
m

ar
k 

in
 

ite
m

 5
-3

5.

5-
34

re
la

tiv
e 

m
as

s c
on

ce
n-

tr
at

io
n 

of
 v

ap
ou

r
φ

qu
ot

ie
nt

 o
f m

as
s c

on
ce

nt
ra

tio
n 

of
 w

at
er

 v
ap

ou
r 

an
d 

m
as

s c
on

ce
nt

ra
tio

n 
at

 it
s s

at
ur

at
io

n:

ϕ
=

v v s
a
t

w
he

re
 v

 is
 m

as
s c

on
ce

nt
ra

tio
n 

of
 w

at
er

 v
ap

ou
r 

(i
te

m
 5

-2
8)

 a
nd

 v
sa

t i
s i

ts
 m

as
s c

on
ce

nt
ra

tio
n 

of
 w

at
er

 v
ap

ou
r a

t s
at

ur
at

io
n 

of
 th

e 
sa

m
e 

te
m

-
pe

ra
tu

re

1
Fo

r w
at

er
 v

ap
ou

r c
on

ce
nt

ra
tio

ns
 u

p 
to

 
1 

kg
/m

3 , 
th

e 
re

la
tiv

e 
hu

m
id

it
y 

(it
em

 5
-3

3)
 is

 
as

su
m

ed
 to

 b
e 

eq
ua

l t
o 

re
la

tiv
e 

m
as

s c
on

ce
n-

tr
at

io
n 

of
 v

ap
ou

r. 
Fo

r d
et

ai
ls

 se
e 

Re
fe

re
nc

e 
[ 8

] .

5-
35

re
la

tiv
e 

m
as

s r
at

io
 

of
 v

ap
ou

r
ψ

qu
ot

ie
nt

 o
f m

as
s r

at
io

 o
f w

at
er

 v
ap

ou
r t

o 
dr

y 
ga

s a
nd

 m
as

s r
at

io
 o

f w
at

er
 v

ap
ou

r t
o 

dr
y 

ga
s a

t 
sa

tu
ra

tio
n:

ψ
=

r r s
a
t

w
he

re
 r 

is
 m

as
s r

at
io

 o
f w

at
er

 v
ap

ou
r t

o 
dr

y 
ga

s 
(it

em
 5

-3
0)

 a
nd

 r sa
t i

s i
ts

 m
as

s r
at

io
 o

f w
at

er
 

va
po

ur
 to

 d
ry

 g
as

 a
t s

at
ur

at
io

n 
of

 th
e 

sa
m

e 
te

m
pe

ra
tu

re

1
Th

is
 q

ua
nt

it
y 

is
 a

ls
o 

us
ed

 a
s a

n 
ap

pr
ox

im
at

io
n 

of
 re

la
tiv

e 
hu

m
id

it
y 

(it
em

 5
-3

3)
.

5-
36

de
w

-p
oi

nt
 te

m
pe

ra
tu

re
T d

te
m

pe
ra

tu
re

 a
t w

hi
ch

 w
at

er
 v

ap
ou

r i
n 

th
e 

ai
r 

re
ac

he
s s

at
ur

at
io

n 
un

de
r i

so
ba

ri
c c

on
di

tio
ns

K
Th

e 
co

rr
es

po
nd

in
g 

Ce
ls

iu
s t

em
pe

ra
tu

re
, d

en
ot

-
ed

 t d, 
is

 s
ti

ll 
ca

lle
d 

de
w

-p
oi

nt
 te

m
pe

ra
tu

re
.

Th
e 

un
it 

fo
r t

he
 c

or
re

sp
on

di
ng

 C
el

si
us

 te
m

pe
r-

at
ur

e 
is

 d
eg

re
e 

Ce
ls

iu
s, 

sy
m

bo
l °

C.

Ta
bl

e 
1 

(c
on

tin
ue

d)

© ISO 2019 – All rights reserved 13

 STN EN ISO 80000-5: 2020 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky



 

ISO 80000-5:2019(E)

Bibliography

[1] ISO 80000-1, Quantities and units — Part 1: General

[2] ISO 80000-3, Quantities and units — Part 3: Space and time

[3] ISO 80000-4, Quantities and units — Part 4: Mechanics

[4] ISO 80000-9, Quantities and units — Part 9: Physical chemistry and molecular physics

[5] The International Temperature Scale of, 1990 (ITS-90), Metrologia  27 (1990) 3-10

[6] Mise en pratique of the definition of the Kelvin (www .bipm .org/en/publications/mep _kelvin/)

[7] Estimates of the differences between thermodynamic temperature and the ITS-90 (www .bipm 
.org/utils/en/pdf/Estimates _Differences _T -T90 _2010 .pdf)

[8] Lovell-Smith  J.W. et al. , Metrologia  53 (2016) R40-R59

 

14 © ISO 2019 – All rights reserved

 STN EN ISO 80000-5: 2020 Úrad pre normalizáciu, metrológiu a skúšobníctvo Slovenskej republiky

http://www.bipm.org/en/publications/mep_kelvin/
http://www.bipm.org/utils/en/pdf/Estimates_Differences_T-T90_2010.pdf
http://www.bipm.org/utils/en/pdf/Estimates_Differences_T-T90_2010.pdf


 

ISO 80000-5:2019(E)

Alphabetical index

The exact names of quantities are given in bold 
face. Other entries in the index are included to 
facilitate the search for a quantity.

Name Item
absolute humidity 5-28
amount of heat 5-6.1
Celsius temperature 5-2
coefficient	of	heat	transfer 5-10.1
coefficient	of	thermal	
insulance

5-11

compressibility, isentropic 5-5.2
compressibility, isothermal 5-5.1
conductance, thermal 5-13
cubic	expansion	coefficient 5-3.2
density	of	heat	flow	rate 5-8
dew-point temperature 5-36
diffusivity, thermal 5-14
dry matter, mass fraction of 5-32
efficiency <thermodynam-
ics>

5-25.1

energy <thermodynamics> 5-20.1
energy, Gibbs 5-20.5
energy, Helmholtz 5-20.4
energy, internal 5-20.2
energy, specific 5-21.1
energy, specific internal 5-21.2
energy, specific thermody-
namic

5-21.2

energy, thermodynamic 5-20.2
enthalpy 5-20.3
enthalpy, specific 5-21.3
entropy 5-18
entropy, specific 5-19
expansion coefficient, cubic 5-3.2
expansion coefficient, linear 5-3.1
flow rate, heat 5-7
gas constant, specific 5-26
Gibbs energy 5-20.5
Gibbs energy, specific 5-21.5
Gibbs function 5-20.5
Gibbs function, specific 5-21.5
heat capacity 5-15

heat capacity, specific 5-16.1
heat	flow	rate 5-7
heat flow rate, density of 5-8
heat transfer, coefficient of 5-10.1
heat transfer, surface coeffi-
cient of

5-10.2

heat 5-6.1
heat, latent 5-6.2
Helmholtz energy 5-20.4
Helmholtz energy, specific 5-21.4
Helmholtz function 5-20.4
Helmholtz function, specific 5-21.4
humidity, absolute 5-28
internal energy 5-20.2
isentropic compressibility 5-5.2
isentropic exponent 5-17.2
isobaric heat capacity, specific 5-16.2
isochoric heat capacity, 
specific

5-16.3

isothermal compressibility 5-5.1
Joule-Thomson	coefficient 5-24
latent heat 5-6.2
linear	expansion	coefficient 5-3.1
mass concentration of 
water vapour

5-28

mass concentration of 
water

5-27

mass fraction of dry matter 5-32
mass fraction of water 5-31
mass ratio of water to dry 
matter

5-29

mass ratio of water vapour 
to dry gas

5-30

Massieu function 5-22
maximum	efficiency 5-25.2
Planck function 5-23
pressure	coefficient 5-4
pressure coefficient, relative 5-3.3
ratio	of	the	specific	heat	
capacities

5-17.1

relative mass concentra-
tion of vapour

5-34
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relative mass ratio of va-
pour

5-35

relative	pressure	coeffi-
cient

5-3.3

resistance, thermal 5-12
specific	energy 5-21.1
specific	enthalpy 5-21.3
specific	entropy 5-19
specific	gas	constant 5-26
specific	Gibbs	energy 5-21.5
specific	Gibbs	function 5-21.5
specific heat capacities, 
ratio of

5-17.1

specific	heat	capacity	at	
constant pressure

5-16.2

specific	heat	capacity	at	
constant volume

5-16.3

specific	heat	capacity	at	
saturated vapour pressure

5-16.4

specific	heat	capacity 5-16.1
specific	Helmholtz	energy 5-21.4
specific	Helmholtz	function 5-21.4
specific	internal	energy 5-21.2
specific	isobaric	heat	
capacity

5-16.2

specific	isochoric	heat	
capacity

5-16.3

specific	thermodynamic	
energy

5-21.2

surface	coefficient	of	heat	
transfer

5-10.2

temperature, Celsius 5-2
temperature, dew point 5-36
temperature, thermodynamic 5-1
thermal conductance 5-13
thermal conductivity 5-9
thermal diffusivity 5-14
thermal insulance 5-11
thermal resistance 5-12
thermodynamic energy 5-20.2
thermodynamic tempera-
ture

5-1

vapour pressure, specific 
heat capacity at saturated

5-16.4

vapour, relative mass concen-
tration of

5-34

vapour, relative mass ratio of 5-35

water vapour, mass concen-
tration of

5-28

water vapour, mass ratio of, 
to dry gas

5-30

water, mass fraction of 5-31
water, mass ratio of, to dry 
matter

5-29
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