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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 205, Building environment design.

A list of all parts in the ISO 52032 series can be found on the ISO website.

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.
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Introduction

This document belongs to the family of International Standards aimed at the international 
harmonization of the methodology for assessing the energy performance of buildings. Throughout, this 
group of standards is referred to as a “set of EPB standards”.

All EPB standards follow specific rules to ensure overall consistency, unambiguity and transparency.

All EPB standards provide a certain flexibility with regard to the methods, the required input data and 
references to other EPB standards. For the correct use of this document a template is given in Annex A 
to specify these choices. Default choices are provided in Annex B.

The main target groups of this document are all the users of the set of EPB set of standards (e.g. 
architects, engineers, regulators).

Further target groups are parties wanting to motivate their assumptions by classifying the building 
energy performance for a dedicated building stock.

More information is provided in ISO/TR 52032-2 [12]1) and in CEN/TR 15316-6-3[4].

Table 1 shows the relative position of this document within the set of EPB standards in the context of 
the modular structure as set out in ISO 52000-1.

NOTE 1 In ISO/TR 52000-2 the same table can be found, with, for each module, the numbers of the relevant 
EPB standards and accompanying technical reports that are published or in preparation.

NOTE 2 The modules represent EPB standards, although one EPB standard can cover more than one module 
and one module can be covered by more than one EPB standard, e.g. a simplified and a detailed method 
respectively. See also Clause 2 and Tables A.1 and B.1.

1)  Under preparation. Stage at the time of publication: ISO/AWI TR 52032-2.

ISO/FDIS 52032-1:2021(E)

© ISO 2021 – All rights reserved  v

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/FDIS 52032-1
https://standards.iteh.ai/catalog/standards/sist/200a6083-1782-4367-a32d-

37c5e660d4a5/iso-fdis-52032-1



ISO/FDIS 52032-1:2021(E)
Ta

bl
e 

1 
—

 P
os

it
io

n 
of

 th
is

 d
oc

um
en

t w
it

hi
n 

th
e 

m
od

ul
ar

 s
tr

uc
tu

re
 o

f t
he

 s
et

 o
f E

PB
 s

ta
nd

ar
ds

O
ve

ra
rc

hi
ng

 
B

ui
ld

in
g 

(a
s 

su
ch

)
Te

ch
ni

ca
l b

ui
ld

in
g 

sy
st

em
s

 
D

es
cr

ip
-

ti
on

s
 

 
D

es
cr

ip
-

ti
on

s
 

D
es

cr
ip

-
ti

on
s

H
ea

ti
ng

Co
ol

in
g

Ve
nt

ila
-

ti
on

H
um

id
if

ic
a-

ti
on

D
eh

um
id

if
ic

a-
ti

on

D
om

es
-

ti
c 

ho
t 

w
at

er
 

(D
H

W
)

Li
gh

t-
in

g

B
ui

ld
in

g 
au

to
m

a-
ti

on
 a

nd
 

co
nt

ro
l

El
ec

tr
ic

-
it

y 
pr

o-
du

ct
io

n

su
b1

 
M

1
su

b1
M

2
su

b1
 

M
3

M
4

M
5

M
6

M
7

M
8

M
9

M
10

M
11

1
Ge

ne
ra

l
 

1
Ge

ne
ra

l
1

Ge
ne

ra
l

 
 

 
 

 
 

 
 

 

2

Co
m

m
on

 
te

rm
s a

nd
 

de
fin

iti
on

s;
 

sy
m

bo
ls

, 
un

its
 a

nd
 

su
bs

cr
ip

ts

 
2

Bu
ild

in
g 

en
er

gy
 

ne
ed

s
2

N
ee

ds
 

 
 

 
 

 
 

 
 

3
Ap

pl
ic

a-
tio

ns
 

3

(F
re

e)
 

In
do

or
 

co
nd

iti
on

s 
w

ith
ou

t 
sy

st
em

s

3
M

ax
im

um
 

lo
ad

 a
nd

 
po

w
er

 
 

 
 

 
 

 
 

 

4
W

ay
s t

o 
ex

pr
es

s 
en

er
gy

 p
er

-
fo

rm
an

ce
 

4
W

ay
s t

o 
ex

pr
es

s 
en

er
gy

 p
er

-
fo

rm
an

ce
4

W
ay

s t
o 

ex
pr

es
s 

en
er

gy
 p

er
-

fo
rm

an
ce

 
 

 
 

 
 

 
 

 

5

Bu
ild

in
g 

fu
nc

tio
ns

 
an

d 
bu

ild
-

in
g 

bo
un

da
-

ri
es

 
5

H
ea

t 
tr

an
sf

er
 b

y 
tr

an
sm

is
-

si
on

5
Em

is
si

on
 

an
d 

co
nt

ro
l

 
 

 
 

 
 

 
 

 

6

Bu
ild

in
g 

oc
cu

pa
n-

cy
 a

nd
 

op
er

at
in

g 
co

nd
iti

on
s

 
6

H
ea

t t
ra

ns
-

fe
r b

y 
in

fil
-

tr
at

io
n 

an
d 

ve
nt

ila
tio

n
6

D
is

tr
ib

u-
tio

n 
an

d 
co

nt
ro

l

IS
O

 
52

03
2-

1 
(t

hi
s d

oc
-

um
en

t)

IS
O

 
52

03
2-

1 
(t

hi
s d

oc
-

um
en

t)

IS
O

 
52

03
2-

1 
(t

hi
s d

oc
-

um
en

t)
 

 
 

7

Ag
gr

e-
ga

tio
n 

of
 

en
er

gy
 

se
rv

ic
es

 
an

d 
en

er
gy

 
ca

rr
ie

rs

 
7

In
te

rn
al

 
he

at
 g

ai
ns

7
St

or
ag

e 
an

d 
co

nt
ro

l
 

 
 

 
 

 
 

 
 

   © ISO 2021 – All rights reserved
 

vi

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/FDIS 52032-1
https://standards.iteh.ai/catalog/standards/sist/200a6083-1782-4367-a32d-

37c5e660d4a5/iso-fdis-52032-1



ISO/FDIS 52032-1:2021(E)

O
ve

ra
rc

hi
ng

 
B

ui
ld

in
g 

(a
s 

su
ch

)
Te

ch
ni

ca
l b

ui
ld

in
g 

sy
st

em
s

 
D

es
cr

ip
-

ti
on

s
 

 
D

es
cr

ip
-

ti
on

s
 

D
es

cr
ip

-
ti

on
s

H
ea

ti
ng

Co
ol

in
g

Ve
nt

ila
-

ti
on

H
um

id
if

ic
a-

ti
on

D
eh

um
id

if
ic

a-
ti

on

D
om

es
-

ti
c 

ho
t 

w
at

er
 

(D
H

W
)

Li
gh

t-
in

g

B
ui

ld
in

g 
au

to
m

a-
ti

on
 a

nd
 

co
nt

ro
l

El
ec

tr
ic

-
it

y 
pr

o-
du

ct
io

n

su
b1

 
M

1
su

b1
M

2
su

b1
 

M
3

M
4

M
5

M
6

M
7

M
8

M
9

M
10

M
11

8
Bu

ild
in

g 
pa

rt
iti

on
-

in
g

 
8

So
la

r h
ea

t 
ga

in
s

8
Ge

ne
ra

tio
n

 
 

 
 

 
 

 
 

 

 
 

 
 

 
8–

1
Co

m
bu

s-
tio

n 
bo

ile
rs

 
 

 
 

 
 

 
 

 

 
 

 
 

 
8–

2
H

ea
t p

um
ps

 
 

 
 

 
 

 
 

 

 
 

 
 

 
8–

3

Th
er

m
al

 
so

la
r

ph
ot

ov
ol

-
ta

ic
s

 
 

 
 

 
 

 
 

 

 
 

 
 

 
8–

4
O

n-
si

te
 c

o-
ge

ne
ra

tio
n

 
 

 
 

 
 

 
 

 

 
 

 
 

 
8–

5
D

is
tr

ic
t 

he
at

in
g 

an
d 

co
ol

in
g

 
 

 
 

 
 

 
 

 

 
 

 
 

 
8–

6
D

ir
ec

t 
el

ec
tr

ic
al

 
he

at
er

 
 

 
 

 
 

 
 

 

 
 

 
 

 
8–

7
W

in
d 

tu
r-

bi
ne

s
 

 
 

 
 

 
 

 
 

 
 

 
 

 
8–

8
Ra

di
an

t 
he

at
in

g,
 

st
ov

es
 

 
 

 
 

 
 

 
 

9
Ca

lc
ul

at
ed

 
en

er
gy

 p
er

-
fo

rm
an

ce
 

9
Bu

ild
in

g 
dy

na
m

ic
s 

(t
he

rm
al

 
m

as
s)

9

Lo
ad

 
di

sp
at

ch
-

in
g 

an
d 

op
er

at
in

g 
co

nd
iti

on
s

 
 

 
 

 
 

 
 

 

10
M

ea
su

re
d 

en
er

gy
 p

er
-

fo
rm

an
ce

 
10

M
ea

su
re

d 
en

er
gy

 p
er

-
fo

rm
an

ce
10

M
ea

su
re

d 
en

er
gy

 p
er

-
fo

rm
an

ce
 

 
 

 
 

 
 

 
 

11
In

sp
ec

tio
n

 
11

In
sp

ec
tio

n
11

In
sp

ec
tio

n
 

 
 

 
 

 
 

 
 

Ta
bl

e 
1 

(c
on

tin
ue

d)

© ISO 2021 – All rights reserved  vii

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/FDIS 52032-1
https://standards.iteh.ai/catalog/standards/sist/200a6083-1782-4367-a32d-

37c5e660d4a5/iso-fdis-52032-1



ISO/FDIS 52032-1:2021(E)

O
ve

ra
rc

hi
ng

 
B

ui
ld

in
g 

(a
s 

su
ch

)
Te

ch
ni

ca
l b

ui
ld

in
g 

sy
st

em
s

 
D

es
cr

ip
-

ti
on

s
 

 
D

es
cr

ip
-

ti
on

s
 

D
es

cr
ip

-
ti

on
s

H
ea

ti
ng

Co
ol

in
g

Ve
nt

ila
-

ti
on

H
um

id
if

ic
a-

ti
on

D
eh

um
id

if
ic

a-
ti

on

D
om

es
-

ti
c 

ho
t 

w
at

er
 

(D
H

W
)

Li
gh

t-
in

g

B
ui

ld
in

g 
au

to
m

a-
ti

on
 a

nd
 

co
nt

ro
l

El
ec

tr
ic

-
it

y 
pr

o-
du

ct
io

n

su
b1

 
M

1
su

b1
M

2
su

b1
 

M
3

M
4

M
5

M
6

M
7

M
8

M
9

M
10

M
11

12
W

ay
s t

o 
ex

pr
es

s 
in

do
or

 
co

m
fo

rt

 
12

–
12

BM
S

 
 

 
 

 
 

 
 

 

13
Ex

te
rn

al
 

en
vi

ro
n-

m
en

t c
on

di
-

tio
ns

 
 

 
 

 
 

 
 

 
 

 
 

 
 

14
Ec

on
om

ic
 

ca
lc

ul
at

io
n

15
45

9–
1

 
 

 
 

 
 

 
 

 
 

 
 

 

N
O

TE
 

 T
he

 sh
ad

ed
 m

od
ul

es
 a

re
 n

ot
 a

pp
lic

ab
le

Ta
bl

e 
1 

(c
on

tin
ue

d)

   © ISO 2021 – All rights reserved
 

viii

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO/FDIS 52032-1
https://standards.iteh.ai/catalog/standards/sist/200a6083-1782-4367-a32d-

37c5e660d4a5/iso-fdis-52032-1



Energy performance of buildings — Energy requirements 
and efficiencies of heating, cooling and domestic hot water 
(DHW) distribution systems —

Part 1: 
Calculation procedures

1 Scope

This document specifies the energy performance calculation of water-based distribution systems for 
space heating, space cooling and domestic hot water (DHW).

This document is applicable to the heat flux from the distributed water to the space and the auxiliary 
energy of the related pumps.

The heat flux and the auxiliary energy for pumps can be calculated for any time interval (hour, month 
and year). The input and output data are mean values of the time interval.

Instead of calculating the energy performance of water-based distribution systems, it is also possible to 
use measurements as long as they follow the time intervals of the whole performance calculation or can 
be divided into those time intervals.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 7345, Thermal performance of buildings and building components — Physical quantities and definitions

ISO 52000-1:2017, Energy performance of buildings — Overarching EPB assessment — Part 1: General 
framework and procedures

ISO 52031, Energy performance of buildings — Method for calculation of system energy requirements and 
system efficiencies — Space emission systems (heating and cooling)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 7345, ISO 52000-1 and the 
following apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https:// www .iso .org/ obp

— IEC Electropedia: available at https:// www .electropedia .org/ 

3.1
tapping profile
domestic hot water (DHW) drawn off over time

FINAL DRAFT INTERNATIONAL STANDARD ISO/FDIS 52032-1:2021(E)
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3.2
setback mode
operation mode for pumps at the end of scheduled usage time

3.3
boost mode
operation mode for pumps before the beginning of scheduled usage time

3.4
EPB standard
standard that complies with the requirements given in ISO 52000-1, CEN/TS 16628[5] and CEN/
TS 16629[6]

Note 1 to entry: These three basic EPB documents were developed under a mandate given to CEN by the European 
Commission and the European Free Trade Association (Mandate M/480), and support essential requirements of 
EU Directive 2010/31/EC on the energy performance of buildings (EPBD). Several EPB standards and related 
documents are developed or revised under the same mandate. 

[SOURCE: ISO 52000-1:2017, 3.5.14.]

4 Symbols, subscripts and abbreviated terms

4.1 Symbols

For the purposes of this document, the symbols given in ISO 52000-1 and the following apply.

Symbol Description Unit
b factor for pump design selection -
B width m
c specific heat Wh/(kg∙K)
C constant -
d diameter m
f resistance ratio -
F force N
h total surface coefficient of heat transfer W/(m∙K)
H height m
L length m
m mass kg
n number -
p differential pressure kPa
P power N
q heat flowrate W/K
Q heat flow kWh
R pressure loss per m kPa/m
t time h
v flowrate m3/h
V volume m3

W energy demand kWh
z depth m
β mean part load in a time interval -
ε expenditure energy factor -
θ temperature C°

ISO/FDIS 52032-1:2021(E)
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Symbol Description Unit
λ thermal conductivity W/(m∙K)
ρ density kg/m3

Ψ linear thermal transmittance W/(m∙K)
VTap tapping profile 24 [1/h] – per day

4.2 Subscripts

For the purposes of this document, the subscripts given in ISO 52000-1 and the following apply.

a outer add additional ah ambient heating
amb ambient an regular mode aux auxiliary
avg average atap after tapping boost boost heating
  C cooling ci calculation interval
comp components corr correction cs conditioned space
D insulation des design dis distribution
e efficiency el existing em embedded
equi equivalent fl floor H heating
HB hydraulic balance HC heating/cooling HCW heating/cooling/domes-

tic hot water (DHW)
hydr hydraulic   i variable
  in input ir inner
j zone index ls loss mean mean
nom nominal heat loss non non-insulated op operation
out output p pipe pmp pump
P1 pump control system #1 P2 pump control system #2 rbl recoverable
ref reference rib ribbon rvd recovered
setb setback mode stub open circuited stubs w water
    W DHW

4.3 Abbreviated terms

DHW domestic hot water (system)

5 General description of the method — Output of the method

This method covers the calculation of:

— thermal loss of the distribution system for space heating, space cooling and domestic hot water 
(DHW) in the zone;

— recoverable thermal loss for space heating, space cooling and DHW in the zone;

— auxiliary energy demand of distribution systems;

— recoverable auxiliary energy in the zone for space heating, space cooling and DHW in the zone;

— recovered auxiliary energy in the fluid in the zone for space heating, space cooling and DHW in the 
zone.

ISO/FDIS 52032-1:2021(E)
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The time interval of the output can be according to the time interval of the input values:

— hourly;

— monthly;

— yearly.

All input and output values are mean values in the corresponding time interval. Because of summarized 
time intervals with the same boundary conditions and no dynamic effect being taken into account, the 
bin-method is also valid.

6 Calculation of heat losses and auxiliary energy of distribution systems

6.1 Output data

The output data of this method are listed in Table 2.

Table 2 — Output data of this method

Description Symbol Unit Validity 
intervala

Intended 
destination 

module
Varyingb

Thermal loss of the distribution system 
for heating in the zone QH,dis,ls kWh 0 to ∞ M3–1 Yes

Thermal loss of the distribution system 
for cooling in the zone QC,dis,ls kWh 0 to ∞ M4–1 Yes

Thermal loss of the distribution system 
for DHW in the zone QW,dis,ls kWh 0 to ∞ M3–1 Yes

Recoverable thermal loss of the distri-
bution system for heating in the zone QH,dis,rbl kWh 0 to ∞ M3–1 Yes

Recoverable thermal loss of the distri-
bution system for cooling in the zone QC,dis,rbl kWh 0 to ∞ M4–1 Yes

Recoverable thermal loss of the dis-
tribution system for DHW in the zone QW,dis,rbl kWh 0 to ∞ M3–1 Yes

Auxiliary energy for distribution system 
heating in the zone WH,dis kWh 0 to ∞ M3–1 Yes

Auxiliary energy for distribution system 
cooling in the zone WC,dis kWh 0 to ∞ M4–1 Yes

Auxiliary energy for distribution system 
DHW in the zone WW,dis kWh 0 to ∞ M3–1 Yes

Recoverable auxiliary energy for dis-
tribution system heating in the zone QH,dis,rbl kWh 0 to ∞ M3–1 Yes

Recoverable auxiliary energy for dis-
tribution system cooling in the zone QC,dis,rbl kWh 0 to ∞ M4–1 Yes

Recoverable auxiliary energy for dis-
tribution system DHW in the zone QW,dis,rbl kWh 0 to ∞ M3–1 Yes

Recovered auxiliary energy for dis-
tribution system heating in the zone QH,dis,rvd kWh 0 to ∞ M3–1 Yes

Recovered auxiliary energy for dis-
tribution system cooling in the zone QC,dis,rvd kWh 0 to ∞ M4–1 Yes

a Practical range, informative.
b "Varying": value can vary over time; different values per time interval, e.g. hourly values or monthly values (not 
constant values over the year).
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Description Symbol Unit Validity 
intervala

Intended 
destination 

module
Varyingb

Recovered auxiliary energy for distri-
bution system DHW in the zone QW,dis,rvd kWh 0 to ∞ M3–1 Yes

a Practical range, informative.
b "Varying": value can vary over time; different values per time interval, e.g. hourly values or monthly values (not 
constant values over the year).

6.2 Calculation time intervals

The methods described in Clause 6 are suitable for the following calculation time intervals:

— hourly;

— monthly;

— yearly.

For this method, the output time interval is the same as the input time-interval. This method does not 
take into account any dynamic effect.

6.3 Input data

6.3.1 Product technical data (quantitative)

Table 3 — Product technical input data list

Characteristics Symbol Catalogue 
unit

Computed 
unit

Validity 
intervala Ref. Varyingb

Energy efficiency index EEI  - 0 to 1  YES
a Practical range, informative.
b "Varying": value can vary over time; different values per time interval, e.g. hourly values or monthly values (not 
constant values over the year).

6.3.2 Configuration and system design data

6.3.2.1 Process design

The input data of the process design are listed in Table 4.

Table 4 — Process design input data list

Process design   
tapping profile Vtap 24 ∙ [l/h]
temperature difference between hot water tapping temperature to the return 
temperature in a circulation loop system (design value) ∆ϑW °C

number of operations of circulation pump nnom 1/d
average hot water temperature in circulation system without operation ϑW,avg °C
resistance ratio of components in the piping system fcomp —
pressure loss per length RHCW,max kPa/m
pressure losses of additional resistances ∆RHCW,add kPa
length of pipes L m
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