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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.
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Introduction

This document is part of a series aimed at international harmonization of the methodology for assessing
the energy performance of buildings. Throughout, this series 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, by the introduction of a normative template in Annex A and Annex B
with informative default choices.

For the correct use of this document, a normative template is given in Annex A to specify-these choices.

Inforjmative default choices are provided in Annex B.

The framework for overall EPB includes:

a) ¢ommon terms, definitions and symbols;

b) building and assessment boundaries;

c) Ibuilding partitioning into space categories;

d) methodology for calculating the EPB (formulae on energy used, delivered, prodyced and/or
¢xported at the building site and nearby);

e) a set of overall formulae and input-output relationsilinking the various elements relgvant for the
assessment of the overall EPB;

f) general requirements for EPB dealing with partial calculations;

g) tules for the combination of different spaces into zones;

h) performance indicators;

i) 1methodology for measured energy/performance assessment.

The EPB series covers:

a) ¢nergy performance caleulation for heating systems;

b) inspection of heating’systems;

c) design of heating systems;

d) stallatioh'and commissioning of heating systems.

This|document constitutes the specific part related to space heating and cooling emission, fletermining

metHods for calculation of energy losses/requirements of space heating and cooling syqtems, space

d U UV U vvd Y LU U =

This document specifies the structure for calculation of the additional heat and cooling losses and energy
requirements of a heat and cooling emission systems for meeting the building net energy demand.

The calculation method is used for the following applications:
— calculation of the additional energy losses in the heat emission system or cooling system;

— optimisation of the energy performance of a planned heat emission system or cooling system, by
applying the method to several possible options.

© IS0 2020 - All rights reserved v
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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.

NOTE1 InISO/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, for instance a simplified and a detailed method
respectively. See Tables A.1 and B.1.
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Energy performance of buildings — Method for calculation
of system energy requirements and system efficiencies —
Space emission systems (heating and cooling)

1

Scope

This|document establishes the required inputs, outputs and links (structure) of the calcula
for hpating and cooling space emission systems.

This{document is applicable to the energy performance calculation of heating systems and
cooling space emission sub-systems.

2
The

Normative references

following documents are referred to in the text in such a wayythat some or all of t

consfitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

ISO 71345, Thermal performance of buildings and building cemponents — Physical quantities an

ISO

52000-1, Energy performance of buildings — ‘@verarching EPB assessment — Par

frampwork and procedures

3

Terms and definitions

For the purposes of this document, the:terms and definitions given in ISO 7345 and the foll

ISO gnd [EC maintain terminologicdl.databases for use in standardization at the following z

31

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

IEC Electropedia: available at http://www.electropedia.org/

heat|loss

emis

temperaturedistribution, control (3.3) inefficiencies and losses of emitters embedded in
strug¢ture

3.2

tion method

lWwater-based

heir content
applies. For
hts) applies.

d definitions

t 1: General

bwing apply.

ddresses:

sions withinothe heating system as losses through the building envelope due to pon-uniform

the building

coolingToss
emissions within the cooling system as losses through the building envelope due to non-uniform
temperature distribution, control (3.3) inefficiencies and losses of emitters embedded in the building
structure

3.3

control
self-acting devices with and without auxiliary energy to keep a physical condition such as temperature,
humidity, etc. close to set-point

© IS0 2020 - All rights reserved
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3.4
emission system
system which transmits heat or cold into the room

Note 1 to entry: In different countries the word emission system is replaced by the word distribution systems.

4 Symbols and subscripts

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

4.1 Symbols

For the purpjosesof this document, the symbois given i SO 52000-Tand the fottowing apply-
RF radiant factor

4.2 Subs¢ripts

emb embedded

fan fan

emt emitter

hydr hydraulic balancing
im intermittent

ini initial

inc increased

roomaut room automation
pmp pump

rad radiant

str stratification

conv convective

5 Descriptionof the method

5.1 Output of the method
The method described in this document calculates:

— energy losses (heating and cooling) Q in kWh;

em,ls

— auxiliary energy: heat/cooling emission W, in kWh;

— room temperature 6, ., - in°C.
The time step of the output can be:
— hourly;

— monthly;

2
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yearly;

according to the time step of the input.

5.2

General description of the method

The energy performance is assessed by values of the increased space temperatures due to heat and
cooling emission system inefficiencies.

The method is based on an analysis of the following characteristics of a space heating emission system
or cooling system including control:

The

ener

lLon-uniform space temperature distribution;
¢mitters;

emitters embedded in the building structure;
¢ontrol accuracy of the indoor temperature;
operation of controls/controls systems and emitters.

energy required by the emission system is calculated separately for thermal energy a

calcylated.

For

system is designed under the aspect of energy optimisation.

6

6.1
The

Calculation method

Output data

utput data of this method are listed in Table 2.

Table 2 — Output data of this method

hd electrical

by in order to determine the final energy, and subsequently)the corresponding primajry energy is

the calculation of the different characteristics withitt combined systems it is assunped that the

Description Symbol Unit Xigg‘l,z Intended Varying

auxiliary energy — hreating/cooling i

emidsion Wem,Is,aux kWh 0...00 M3-1 Yes
addifional energy losses of heat emission Qemls kWh 0...0 M3-1 Yes
equiyalent ifitérnal heating temperature | Oy.pinc °C -5..40 M3-1 Yes
equipalént internal cooling temperature OC.intinc °C -5..40 M4-1 Yes
temr erdture variation based onlosses Aglnt'mc °C =5 40 M3.1 Yes
annual expenditure factor for the heat —

and cooling emission Eem Is an L.2 M3-1 No
convective fraction of the heating/ —

cooling emitter Jem,conv 0.1 M3-1/M2-2 No

6.2

Calculation time interval

The objective of the calculation is to determine the annual energy demand or the energy demand of a
time period of the space heating/cooling emission system. This may be done in one of the following two
different ways:

— by using annual data for the system operation period and perform the calculations using annual

average values;

© IS0 2020 - All rights reserved
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— by dividing the year into a number of calculation periods (e.g. year, month, week, day, hour, boosted
sub-period) and perform the calculations for each period using period dependent values and adding
up the results for all the periods over the year.

6.3 Input

data

6.3.1 Source of data

Input data about products that are required for the calculation described in this document shall be the
data supplied by the manufacturer if they are declared according to relevant product standards.

If no such data from the manufacturer is available, or if the required data are not product data,dg

values are gji

ven in Annex B.

6.3.2 Product data (technical data)

fault

The produdt data shall be the value declared by the manufacturer according~t6 measurements

performed

meeting the requirements of the relevant product standards. If values declared by

manufacturgr are not available, then default values are given in informative.Afinex B. New value
be definite hased on the boundary condition from Annex C.

Required tefhnical data for this calculation procedure are listed in Table'3.

Table 3 — Product technical input data list

y the
5 can

Characteristics Symbol Catalqgue Comp}lted .Vahdlty Ref. | Varying
unit unit interval

control varigtion of temperature Ab K K -5..5 | 64.2 Np
temperaturg variation based on control, _
not certified|products Abctra K K 5.45 | 642 Np
temperatureg variation based on control, _
certified prdducts AB. i K K 5..45 6.4.2 Np
hysteresis of thermostatic valve Oy K K 0..1 6.4.2 Np
effect of supply water temperature on
thermostati¢ controllers (TRV) head Ow K K 0..1 6.4.2 Np
sensing elenfent
temperaturg variation based on'net
balanced hygiraulic systems Abhyar K K 0..1 6d.2 Np
temperaturd variation based-on B
intermittentcontrols pperation system Abim,cre K K 545 622 Np
temperaturg variationrbased on
intermittentopgration of the emission | A6, o K K -5.45 | 64.2 Np
system
temperature variation based on _
radiation by type of the emission system Abraq K K 5.5 6d.2 No
temperature variation based on the A6, K K 5. 45 | 642 No
stratification str etes
temperature variation based on the
stratification — part of influence due to |  Af,.; K K -5.+5 | 6.4.2 No
“over-temperature”
temperature variation based on the
stratification — part of influence due
to “specific heat losses via external A5 K K 545 ht2 No
components”
4 © IS0 2020 - All rights reserved
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Characteristics Symbol Catal(_)gue Compyted .Valldlty Ref. | Varying
unit unit interval
temperature variation based on an
additional heating/cooling loss by emit- | A6, K K -5..+5 | 6.4.2 No
ters embedded in the envelope
temperature variation based on an
additional heating/cooling loss by emit- _
ters embedded in the envelope — part Abermb,1 K K 5.%5 | 642 No
of influence due to the “system”
temperature variation for consideration _
of solar and internal gains ABe,s501 K K 15,415 642 No
temperature variation based on an
additional heating/cooling loss by emit-
ters pmbedded in the envelope — part DB, 2 K K -ou#5 | 6.4.2 No
of influence due to “specific heat losses
via laying surfaces”
temperature variation based on room _
automation A8, o omaut K K 5..+5 6.4.2 No
radiant f_actor of radiant heaters for RF 0.1 6.4.2 No
room heights 24 m
roon height hg m m 2..50 6.4.2 No
electrical rated power consumption of p W W 0..500 6.4.4 No
the dontrol ctr
electrlc.al rated power consumption of P, W W 0.500 6.4.4 No
the gquipment ,aux
electrical rated power consumption of 3 w W 0..500 6.4.4 No
the fpn 2
design nominal useful emitter power Pliemn kW W 0 No
6.3.3 Configuration and system-design data
Table4 — Configuration and system design data
. Origin .
Name Symbol Unit Range module Varying
design over-temperature K 5...60 M3-1 Yes
6.3.4 Operating or boundary conditions
Reqyired operating conditions data for this calculation procedure are listed in Table 5.
Table 5 — Operating conditions data list
. Origin .
Name Symbol Unit Range module Varying
Operating conditions
initial internal temperature Oint ini °C 0..50 M3-2 Yes
calculation interval tei h 1..8760 M1-9 Yes
total time of generator(s) operation tonr h 0...8 760 M1-6 Yes
external temperature of the calcula- 0 oC 50450 Mi1-13 Yes
tion interval eavg
thermal output of the heating/ ) )
cooling emission system Qemjout kWh 0-.. M3-3/M4-3 Yes

© IS0 2020 - All rights reserved
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Table 5 (continued)

. Origin .
Name Symbol Unit Range module Varying
Operating conditions
operation time -of the fans in the by h 0.8 760 M1-6 Yes
calculation period r
analytical running time i
(monthly or other period) th h 0...8760 MI1-6 Yes

1o racaedirra

6.4 Calc

6.4.1 App

This calcula

6.4.2 Ene

This subclat
systems or
concept use

This docum|

1ot
rataomnrproceaurc

licable calculation interval

Fion procedure can be used with the following calculation interval: hourly, monthly or y¢

rgy calculation (additional heating/cooling losses)

ise gives a detailed method for the calculation of losses in the heating/cooling emi
n the cooling system (for the cooling case the loss is a heat loss)with a negative sign)
5 the equivalent internal temperature.

ent presents an overall method to calculate the additional heat/cooling losses and eq

efficiency.
given in An

the spa

the con
consta

the tem
envelop

the tem
the tem
the tem

the tem

Annex A only the structure of the tables is included:Default values for the calculatio
ex B. The internal temperature is affected by the following (see Figure 1):

ial temperature variation due to the stratification, depending on the emitter;

rol variation depending on the capacity ofithe control device to assure a homogeneou
t temperature;

perature variation based on additienal heating/cooling losses by emitters embedded i
€;

perature variation based pirradiation heat transfer of the emitter;
perature variation based-on intermittent operation of controls and emitters;
perature variation\bdsed on imbalanced hydraulic systems;

perature variation based on a space automation system;

the tem|

eratureg variation based on a controls system with standalone or networked operati

the systlem;

the température variation based on type of emitter.

parly.

5sion
The

ergy
nare

5 and

n the

on of
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Aestr 7
Aerc:wmout |
H AB
8 O im —
N
Aerad
. %
O O O Qg OO O O O O
A\
AGemb
Key
A6, temperature variation based on intermittent operation and based on the/type of emission system (K),
ABoohauctemperature variation based on standalone or networked operation/
space automation of the system (K)
A6, | control variation (K)

Af,,| temperature variation based on an additional heating/coeling losses of embedded emitters or by undirected (flat)
radiant emitters like radiant panels installed in the uppériarea of the room (K)
Ointind  €quivalent internal temperature (K)

AB,.,4| temperature variation based on radiation by the-type of emission system (K)
Abg, spatial variation of temperature due to stratifieation (K)

Abyyq| temperature variation based on not balanced hydraulic systems (K)

The cpntrol variation A8, is divided into ABf, yand Af,,. AD,.1 should be used for standard calculation if ng information is
availaple. A8, should be used for calculation with certified products. Alternatively, product specific values can b¢ used if proved
by cetftification.

Figure 1 — Temperature differences in the room based on different sources
The temperature varjation based on intermittent operation and based on the type of emigsion system

shown in Figure listalculated by Formula (1):

A eim =A@ + AGim,ctr (1)

1my,emt

wherfe

A6 eme 1s the temperature variation based on intermittent operation on the type
of the emission system (K);

AO is the temperature variation based on intermittent operation of control (K).

im,ctr

The equivalent internal temperature, 6

Formulae (2) and (3):

Ot;intsine = Otsintini * AOintinc (2)

int;inc taking into account the emitter, is calculated by

© IS0 2020 - All rights reserved 7
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GC;int;inc
where

eH;int,ini

0C;int,ini
AB
AB

:2020(E)

= GC;int;ini - Aeint;inc

is the initial internal heating temperature (°C);
is the initial internal cooling temperature (°C);

is the temperature variation, e.g. AG = AG . + AO . + AO,,,p, (K);

ctr

is the temperature variation based on all losses (K) [see Formula (4)]

(3)

int;inc

NOTE1 R
timer functio
and interacti

AB

int;inc

In case of ug
Electronic ¢
Thermostat
Temperaturj

A6

emt,sy]
where

Aerad

AB.

im,en]
Temperatur

A6

ctr,sydt

The equival
using Formy

A6,

int,ind

In case of r

om/space automation system covers room wide temperature controls including an_ingdiy
n, timer function with self-adoption of start/stop or timer function with self-adoptionof-start
bn with other controls or heating/cooling system devices.

- Aestr + Aectr + Aeemb + Aerad + Aeim + Aehydr +A0

roomaut

ing product data for control systems, A8, = CA-value.
pntrollers CAis based on EN 15500-1 (see Table 6).
c controllers (TRV) is based on EN 215 (see Table 6).

e variation based on emission system is shown in Formula (5):

0.

im,emt

5t :Aestr +A9emb +A9rad +A

is calculated for radiators in EN 442 (all parts) (see Table 6);

. Is calculated for embedded systeéms in EN 1264-2 (see Table 6).

e variation based on control'system is shown in Formula (6):
0. +A6

im,ctr roomaut

:Aectr +A

ent internal temperature difference, A

11a (7):

int;inc taking into account the emitter, is calcu

+A0

emt,syst

+A0

ydr. ctr,syst

idual
stop

(4)

6)

(6)

lated

(7)

beific

ams'with ceiling heights =4 m, the temperature variation Afy,, is calculated as a sp

str

value for di

4 PN 4 : I 1. QY
ITTCIIUTIIIILLTT S y STTIILS USIITy UT HIUId 1O .

’

A6, =10 Satf «(0,5-hy —b)
where
a=16K;
b=1,1m;
hy  isthe room height (m);
Bs'tr is the air temperature gradient (K/m) taken from Table A.8/B.8.

(8)
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In case of rooms with ceiling heights >4 m, the temperature variation A@, 4 is calculated as a specific
value for different ceiling heights and emitter systems of radiant luminous and tube heaters using

Formula (9):

0,36 70 12 10 010
A0, 4=10| ———+0,354:| — | — -0,9 9)
RF+ Py, hy

)

where

RF isthe radiant factor of radiant heaters according to EN 416 with respect to EN 419

Lo Ao o o100
cproaactvaracy,

By,  is the specific heat power in W/m? based on product values.

NOTE 2  Formulae for Af_,4 for radiant panels can be contained in national annexes. The.accorddnt values are
determined on the basis of radiant heat transfer according to EN 14037-3 (see Table®)~Values foi] radiant heat
trangfer of radiant panels according to EN 14037-2 cannot be compared directly with |values of radiant factors of
radiant heaters according to EN 416 with respect to EN 419 (see Table 6).

In calse of using standard designs of radiant luminous or radiant tube“heaters for ceiling hpights 24 m,
stanglard product values of RF are taken from Table A.9/B.9.

Table 6 — Interaction between product values and terms in EN 15316-2

Product Relevant standard Term
free heating surface (radiators) EN 442 (all parts) 0,aq
embedded heating and cooling systems ISO 11855-7 m emt
not gmbedded radiant heating and cooling sys- ISO 18566-6 i emt
temgq (open air gap)
thermostatic controllers (TRV) EN 215 0.=CA
elecfronic controllers EN 15500-1 0.=CA
radignt luminous and tube heaters EN 416 with respect to EN 419 RF
fan gssisted radiators EN 16430-2 0,24
electrical radiators EN 14337 0,24
elecfric infra-red emitters forjyindustrial heating EN 60240-1 RF

The additional heat/cogling losses of emission in kWh are calculated using Formula (10):

0. . .
t,
Oem,ls :Qem,out ’ o = elnC (10)
int,inc~ Ye,comb
Whete for heating emission [see Formula (11)]:
e,comb :He,avg (11)
and for cooling emission [see Formula (12)]:
ee,comb :ee,avg +Aee,sol (12)

NOTE3  The values ee,avg is an input value from EN 15316-1. Default values for AGe,SOI are given in B.9.
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In individual application cases this breakdown is not required. The annual losses for the heating and
cooling emission in the room space is calculated using Formula (13):

Qem,ls,an =2 Qem,ls

(13)

where

Qem,san 1S the annualloss of the heating/cooling emission, in kWh;

Qems  is the loss of the heating/cooling emission (in the time period), in kWh.
The annual|thermal output of the heating/cooling emission in the room space is calculated\ fising
Formula (14)):

Qem,out, n :zQem,out (14)
A heating/cpoling system may, as required, be split up in zones with different heating/cooling emigsion
systems, anld the heating/cooling loss calculations can be applied individually, for each zone| The
consideratigns given in ISO 52000-1 regarding splitting up or branching of theZheating/cooling syjstem
shall be followed. If the principle of adding up the heating/cooling lossesiis respected, it is always
possible to dombine zones with different heating/cooling emission systems.
Based on the result of the calculation a characteristic value (annual’expenditure factor) for heat and
cooling emigsion can be calculated using Formula (15).

Qem out,an +Qem Is,an
€emls,an| = (15)
Qem,out,an
6.4.3 Auxiliary energy calculation
Using Formpila (16), the auxiliary energy is balanced so that it serves to improve the heating/copling
emission prpcesses in the room space and isinet recorded in the above calculations.
em,ls,apix =Wfan (16)

where

Wems,agx 1S the auxiliatyenergy (in the period), in kWh;

Wean is the auxiliary energy of fans in the calculation period, in kWh;
The individyal compenent We,, is determined using Formula (17).

P -n. -t
fan "‘fan “h,rL
W, =3l . 17
fan 1000 (17)

where

Ng,, is the number of ventilator/fan units;

thyL 1s the operation time of the system in the calculation period, in hours

P;,, isthe electrical rated power consumption of the ventilators/fans (from Table A.13/B.13 or

product data), in W.

Auxiliary energy calculation in large indoor space buildings (h > 4 m) - systems with direct heating

10
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Especially in large buildings, decentralized heating systems are sometimes used, which combine the
subsystems of heat generation and heat transfer in a single unit and which are installed in the room to
be heated (e.g. gas infrared radiators).

The total auxiliary energy of these systems is credited to the heat and cooling demand of the installation
room space using Formula (18) (see Table A.13/B.13, upper section):

P n 't
H,aux "H,aux “h
Wem,ls ,aux :2 1 000 (18)
where
Wem,is,aux 1S the monthly or other period auxiliary energy (heat emission and, if nécesgary, heat
generation), in kWh;
P aux is the rated power consumption of the equipment from Table A.}2/B.12 or njanufactur-
er data (heat generation and heat emission), in W;
MY aux is the number of equipment;
iy, is the monthly or other period analytical running time, in hours.

The ¢pperating duration of the ventilator/fan including control §ystem is set equal to the opgrating time
of the heating system. Table A.13/B.13 prescribe the standard values for the auxiliary energy of fans
and for the control system in room spaces h > 4 m in height\large indoor space buildings).
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Template for choices, input data and references (additional

A.1 Gene

The templat
required inf

NOTE1l F(

NOTE 2
by national/j
national/reg

national
in line w|

in line w
legal dod

NOTE 3
certification
different typ
and choices f

by addin|

by includ

:2020(E)

Annex A
(normative)

heating and cooling losses/auxiliary energy)

ral

ut data and references to other documents.

llowing this template is necessary, but not enough to guarantee consistency of.data.

egional regulations. If the default values and choices of Annex B are not adopted because
onal regulations, policies or national traditions, it is expected that:

ith the template in Annex A; or

by defaullt, the national standards body will add or include a natignal annex (Annex NA) to this docu
ith the template in Annex A, giving national or regional#alues and choices in accordance with

uments.

The template in Annex A is applicable to différént applications (e.g. the design of new bui
of new building, renovation of an existing building and certification of existing building) a
s of buildings (e.g. small or simple buildings-and large or complex buildings). A distinction in

br different applications or building types-could be made:

g columns or rows (one for each application), if the template allows;

For example: Table NA.3a, Table NA-3b;

by devel
the stan

NOTE4 In
about the apy
NOTE5  Fq

could contair
national asse

ard these will be carisecutively numbered (Annex NA, Annex NB, Annex NC, ...).

licable natienal/regional regulations.

ssment protocol comprising decision trees, tables and pre-calculations.

e in Annex A of this document shall be used to specify the choices between method;

pping different national/regional data sheets for the same standard. In case of a national ani

the section “Intreduction” of a national/regional data sheet information can be added, for ex4

, the

Infformative default choices are provided in Annex B. Alternative values and-ehoices can be imposed

f the

or regional authorities prepare data sheets containing the national or regional values and chpices,

ment,
their

ding,
d for
alues

ing more than one version of aitable (one for each application), numbered consecutively as a, y, c, ...

ex to

mple

r certainsinput values to be acquired by the user, a data sheet following the template of Anhex A
a reference to national procedures for assessing the needed input data. For instance, referenge to a

If product specific values are available these may be used instead of the values in Tables A.1 to A.13

(compare to

Annex C).

The temperature variation for hydraulic balancing is described in Table A.1.

12
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Table A.1 — Default values for temperature variation for hydronic balancing in K

Influence parameters
(Performed hydronic balancing with manufacturer's declaration in coordination with EN 14336)
One pipe heating Aby4r Two pipe heating n<102 | n>102
Aehydr Aehydr
No hydronic balancing No hydraulic balancing
Balanced statically per free heating
Balanced statically per circuit surface (radiator) or embedded heating
surface, without group balance
Balanced statically per free heating
Balahced dynamically per circuit surface (radiator) or embedded heating
(e.g. with automatic flow limiters) surface, with group balance (e.g. with
balancing valve)
Balapced dynamically per circuit Balanced statically per free heating
(e.g. with automatic flow limiters) surface (radiator) or embedded heating
and flynamically controlled depend- surface (radiator) and dynamic group
ing dn its load (e.g. return tempera- balance (e.g. with differential préssure
tureflimitation) controller)
Balahced dynamically per circuit . .
(e.g. with automatic flow limiters) Balanced dy_namlcally perfree heatlpg
: surface (radiator) of embedded heating
and ¢lynamically controlled de- . : .
; . surface (e.g. with‘@utomatic flow limit-
pending on its load (supply-return : .
: ers/differential\pressure controllers)
temperature difference)
a 1} = number of heat and cooling emission systems (e.g. numberof radiators).
A.2 | Temperature variation for free heating surfaces (radiators), room heights
<4 1n (heating case)
In Table A.2 the temperature variation a1 free heating surfaces are described.
© IS0 2020 - All rights reserved 13
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Table A.2 — Temperature variation free heating surfaces (radiators), room heights <4 m
(heating case)

Variation

Influence parameters

Aestr Aectr,lb AHctr,Zc Aeemb

Room space Unregulated, with central supply
temperature temperature regulation
regulation Master room space or one-pipe heating

Room temperature control

(electromechanical/electronic)

P-controller (before 1988)

P-controller

PI-controller

Pl-controller (with optimisation func-

tion, e.g. presence management, adaptive

controller)
Over-temperature AbOg1 | Abgyy s
(reference Two-pipe heating and one-pipe heating
0,=20°C)f renovatedd

60 K (e.g. 90/70)

42,5 K (e.g. 70/55)

30 K (e.g. 55/45)

20K (e.g. 45/35)

One-pipe heating (not renovated)
60 K (e.g.90/70)

42,5K (e.g. 70/55)

Heating systems combined with
mechanical ventilation®

Fan assisted radiatos/fan coil unitse

Specific heaflosses |Radiator locatioh-nternal wall
via external
components
(GF = glass spirface — GEwithout radiation protection
area)

Radiator loCation external wall

—\GF with radiation protection?@

+ external wall

a2 The radidtion pretection shall prevent 80% of the radiation losses from the heating body to the glass surface arfa by
means of insullation and/or reflection.

b UseAO

fof uncertified prndnrfc

ctr,T

¢ UseAf, , for certified products.

d  QOne-pipe heating is assumed as renovated if the flow rate is dynamically controlled depending on the load and the
distribution pipes are insulated.

¢ When heating systems are installed in rooms equipped with mechanical ventilation systems the temperature
stratification is influenced.

f  See Table 4.

For Af,, an average value is to be formed from the data for the main influence parameters "over-
temperature” and "specific heat losses via external components" using Formula (A.1):

Agstr = (Aestr,l + Aestr,Z)/Z (A-l)
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Temperature variation for intermittent operation:
controls DBy ctr = ..
emitters Ab;m emt =..
Temperature variation for radiation effect: A6, =..
Alternatively, product specific values for A6, 4 in accordance to product standards can be used.

- - = - AL
Temmﬂmﬂﬂfautuunauuu. Y omaut

gtand aloneV

gtand alone with self-adoption start/stop?)
networked with self-adoption and interaction3)

Interaction in the form of individual room control system includesthe/connection of the individual
foom control system with additional controls and/or the heat“source, for example, supply
lemperature adaptation.)

A.3 | Temperature variation for component-integrated heating surfaces (panel
heaters) (room heights <4 m, heating case)

In Table A.3 the temperature variation for componenttintegrated heating surfaces (panel heaters)
(rooilﬁ heights <4 m) are prescribed.

1)  Stand alone: app user interface to set weekly temperature schedules.

2)  Stand alone with self-adaption start/stop:
— Individual adaptive start heating function during energy saving periods to ensure the comfort temperature
is not reached before needed and programmed by the user.
— Central away/home function common for all rooms.
— Window open detection on one unit operates all actuator/controllers in the same room.

3) Networked with self-adaption and interaction:
— System supply temperature adaption to lower (higher: cooling) levels depending on demand detected

by room units.
— System fault detection alarms on power loss (battery) and frost risk (room temperatures less than, e.g. 5 °C).

© IS0 2020 - All rights reserved 15


https://standardsiso.com/api/?name=4c15f9f8f4522864a6a773f1b47d9704

ISO 52031:2020(E)

Table A.3 — Temperature variation for component-integrated heating surfaces (panel heaters);

room heights <4 m (heating case)

Influence parameters

Variation

AB

str

a
A0<:tr,1

AQctr,Zb

A6

emb

Room space
temperature
regulation

Unregulated, with central supply temperature
regulation

Master room space

Room temperature control
(e.g. 2-step controller)

P-controller (before 1988)

P-controller/2-step controller
(hysteresis < 0,5 K)

PI-controller

Pl-controller (with optimisation function, e.g.
presence management, adaptive controller)

System

Floor heating

— screed system

— dry system

— system with low cover
Wall heating
Ceiling heating

Heating systems combined with mechanical
ventilation®

Agemb,l

A6emb,2

Specific heat
losses via lay
ing surfaces

Integrated heating surface without minimum
insulation in accordance with EN 1264-2

Integrated heating surface with-minimum insu-

lation in accordance with EN 1264-2

Integrated heating surface-with 100 % better
insulation than required by EN 1264-2

a  UseAf

.t |1 for not certified products,

b Use Af, |, for certified products:

¢ When heating systems are, installed in room equipped with mechanical ventilation systems the temper
stratification fis influenced.

hture

For Af,,,,, ah averagge Value is to be formed from the data for the main influence parameters "sys

and "specifif heatlesses via laying surfaces” using Formula (A.2).

Aeemb = (Aeemb,l + A0emb,2)/2

tem

n

(A.2)

In Table A.4 the overall temperature variation (A8 = A6, + Af,. + AB,,,,) for thermally-activated
building systems (room heights < 4 m) are prescribed.

Table A.4 — Default values for temperature variation for component-integrated heating
surfaces (thermally activated building systems); room heights <4 m; heating case

Variation
Influence parameters
A0
Constant supply temperature
Control -
Central supply temperature regulation
16 © IS0 2020 - All rights reserved
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Temperature variation for radiation effect: AO.qy =
Alternatively, product specific values for A8, 4 in accordance to product standards can be used.
Temperature variation for intermittent operation:

controls A‘9im,ctr =

emitters AOi emp = -

Temperature variation for room/space automation: A6, . =..

4 1 1 4)
JLldIlIU d1UI1IT ™/
gtand alone with self-adoption start/stop>)
networked with self-adoption and interaction®)

Interaction in the form of individual room control system includes the coninection of the individual
foom control system with additional controls and/or the heat ,source, for example, supply
femperature adaptation.)

A.4| Temperature variation for air heating systems; room heights <4 m
(heating case)

For air heating systems the calculation has to be done with.the following values:
ir heating system (mixing case) A6, =
ectr;l =
ectr;Z =
eemb =

Temperature variation for intermittent operation:

gontrols A6y ctr =

¢mitters AGim emt

Temperature variation for radiation effect: ABq =

Temperature variation for room automation:

; _
gtand aloné”) A0 omaut =

4)  Stand alone: app user interface to set weekly temperature schedules.

5) Stand alone with self-adaption start/stop:
— Individual adaptive start heating function during energy saving periods to ensure the comfort temperature
is not reached before needed and programmed by the user.
— Central away/home function common for all rooms.
— Window open detection on one unit operates all actuator/controllers in the same room.

6) Networked with self-adaption and interaction:
— System supply temperature adaption to lower (higher: cooling) levels depending on demand detected
by room units.
— System fault detection alarms on power loss (battery) and frost risk (room temperatures less than e.g. 5 °C).

7)  Stand alone: app user interface to set weekly temperature schedules.
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stand alone with self-adoption start/stop®) AO omaut =

. ) : : g _
networked with self-adoption and interaction?) ABoomaut =

(Interaction in the form of individual room control system includes the connection of the individual
room control system with additional controls and/or the heat source — for example, supply
temperature adaptation.)

A.5 Temperature variation for electrical heating (room heights <4 m, heating case)

In Table A.5 the temperature variation for electrical heating (room heights <4 m) are prescribed.

Table A.5 — Temperature variation for electrical heating and air heating systemsinK
(room heights <4 m, heating case)

Variation

Influence parameters A

Air heating with zone control P-controller (1 K)

Air heating with central master control and pilot room control including
supplementary heating with single-room control P-controller (1K)

E-direct heating P-controller (1 K) or air heating with single-room control
P-controller (1 K)

External | |E-direct heating PI-controller (with optimization) or air heating with sin-
wall region| |gle-room control PI-controller (with optimization)

Storage heating unregulated without external temperature dependent
charging

Storage heating P-controller (1 K) with external temperature dependent
charging

Storage heating PID-controller with optimization with external tempera-
ture dependent charging

Air heating with zone control P-controller (1 K)

Air heating with central master control and pilot room control including
supplementary heating with'single-room control P-controller (1K)

E-direct heating P-controller (1 K) or air heating with single-room control
P-controller (1 K)

Internal [ |E-direct heating.Pl-eontroller (with optimization) or air heating with sin-
wall region| |gle-room contrel-PI-controller (with optimization)

Storage hedting unregulated without external temperature dependent
charging

Storage'hieating P-controller (1 K) with external temperature dependent
charging

Storage heating PID-controller with optimization with external tempera-
ture dependent charging

Ventilation systems with supply air temperature below the room temperature

8) Stand alone with self-adaption start/stop:
— Individual adaptive start heating function during energy saving periods to ensure the comfort temperature
is not reached before needed and programmed by the user.
— Central away/home function common for all rooms.
— Window open detection on one unit operates all actuator/controllers in the same room.

9) Networked with self-adaption and interaction:
— System supply temperature adaption to lower (higher: cooling) levels depending on demand detected
by room units.
— System fault detection alarms on power loss (battery) and frost risk (room temperatures less than e.g. 5 °C).
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Temperature variation for intermittent operation: A9, = ... (to be used for electrical heating
systems with an integrated feedback control system)

Temperature variation for radiation effect: A9, =

Alternatively, product specific values for A6, 4 in accordance to product standards can be used.

A.6 Temperature variation air heating (ventilation systems, room heights <4 m,
heating case)

stems, room
ts <4 m) are prescribed.

Table A.6 — Temperature variation for air heating (non-domestic ventilation/systems, room
heights <4 m, heating case)

AB
System configuration Control parameter Low quality High quality
of centrol of ¢ontrol

Room space temperature

Additional heating Room space temperature
in the incoming air (cascade control of incoming
(addjtional heater) air temperature)

Exhaust air temperature

Recifculation air heating
(indyiction equipment,
vent|lator convectors,
fan qoil units)

Room space temperature

NOTH The auxiliary energy for the recireulation air heating is given in Table B.2.

A.7 | Temperature variation for room spaces with heights >4 m (large indoor
spac¢e buildings, heatingcase)

In Table A.7 the temperature.variation for room spaces with heights 24 m is prescribed.
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Table A.7 — Temperature variation for room spaces with heights >4 m
(heating case) reference case: Ceiling height 10 m, standard product values radiant factors
of luminous and tube heaters and tube heaters)

Influence parameters

Variation

AQctr,la Agctr,Zb A6

emb

Room
Sspace
temp.
regulation

Unregulated
Two-step controller

P-controller

Plcontraoller

PI-controller with
optimisation

Warm air without
additional
vertical
recirculation

Outlet horizontal (wall unit)

Outlet horizontal (wall unit)
low temperature system¢
(valid only up to ceiling heights of 6 m)

Outlet from above (ceiling unit)

Outlet from vertical (ceiling unit)
low temperature systemd
(valid only up to ceiling heights of 6 m)

Warm air with
additional vertical
recirculation or ad-
justable induction
outlet

Recirculation controlled
by two-step controller

Recirculation controlled
by PI-controller

Radiant tube heat-
ers

Standard design

Improved design

Luminous heaters

Standard design

Improved desigh

Radiant ceiling
panels

Standarddesign

Improved design

Improved design and keeping distances
to the wall

Floor heating

Without isolation (coverage <10 cm)

Without isolation (coverage >10 cm)

Integrated into the component [minimum
insulation in accordance with EN 1264-2
(coverage <10 cm)]

Integrated into the component [minimum
insulation in accordance with EN 1264-2

(coverage >10 cm)]

Thermally decoupled
[Ubottom plate <0,35 W/(mZK)]
and coverage <10 cm

A8

str

b UseA@,, , for certified products.

a  Use A, for not certified products.

¢ The outcoming temperature shall be maximum 15 K higher than the required internal temperature; the value
A, = 1,03 may only be used for ceiling heights <6 m. For larger ceiling heights the value A8, = 2,93 shall be used.

d  The outcoming temperature shall be maximum 15 K higher than the required internal temperature; the value
=1,03 may only be used for ceiling heights <6 m. For larger ceiling heights the value A9 . = 1,76 shall be used.

20
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Table A.8 — Air temperature gradient for rooms with ceilings heights >4 m

Emitter system

Air temperature
gradient 6’ .

[K/m]

Warm air heaters without
additional vertical recirculation

Outlet horizontal (wall unit)

Outlet horizontal (wall unit) low temperature
system (valid only up to ceiling heights of 6 m)

Outlet from above (ceiling unit)

Outlet from above (ceiling unit) low temperature

system (valid only up to ceiling heights of 6 m)

War
verti

m air heaters with additional
cal recirculation

Recirculation controlled by two-step controller

Recirculation controlled by PI-controller

Radi

Ant tube heaters

Standard design

Improved design?

Lum

nous heaters

Standard design

Improved designP

Radi

ant ceiling panels

Standard design

Improved design

Improved design and keeping'distances to the
wall

Floo

- heating

Without isolation (coverage <10 cm)

Without isolation (coverage >10 cm)

Integrated into the:component [minimum
insulation in a¢cordance with EN 1264-2 (cover-
age <10 cm)]

Integrated into the component [minimum
insulatien in accordance with EN 1264-2 (cover-
age>10 cm)]

Thermally decoupled
[(Ubottom plate <0,35 W/(mZK)]
and coverage <10 cm

“imp
minij

valug
shall

mum 0,69.

be minimam)0,69.

a  Improved design radiant\tube heaters: feature construction with completely insulated reflector; in
Foved design” is used €0t heat demand calculation, the product value for radiant factor RF according to E|

b Improved desighiradiant luminous heaters: feature construction with reflector overstreamed by flue
for “improvéd-design” is used for heat demand calculation, the product value for radiant factor RF accor

ase value for
IN 416 shall be

pases; in case
ling to EN 419

Table’A.9 — Standard product values of radiant factors for radiant luminous and ragdiant tube
heaters in rooms with ceiling heights >4 m
Heater Classification RF

Standard

Radiant tube heater -
Improved design?
Standard

Radiant luminous heaters -
Improved designP

shall

be minimum 0,69.

a2 Improved design radiant tube heaters: feature construction with completely insulated reflector; in case value for
“improved design” is used for heat demand calculation, the product value for radiant factor RF according to EN 416 shall be
minimum 0,69.

b Improved design radiant luminous heaters: feature construction with reflector overstreamed by flue gases; in case
value for “improved design” is used for heat demand calculation, the product value for radiant factor RF according to EN 419

© ISO
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A.8 Temperature variation for room heaters fired by solid fuel

In Table A.10 the temperature variation for room heaters fired by solid fuel are prescribed.

Table A.10 — Temperature variation for room heaters fired by solid fuel

Variation
Influence parameters
Aestr Aectrl,l Aectrl 2

Used on one single floor
System

Used for 2 floors

Manual thermostat
Control

Room thermostat

A.9 Temperature variation for water-based cooling systems; reoem heights <4 m
(cooling dase)

Thble A.11 — Temperature variation for cooling systems;room heights <4 m

(cooling case)
Variation
Influence parameters
Aestr Aectr,la Aectr,Zb Aaemb
Room space Unregulated, with central supply temperature
temperaturg regulation
regulation

Master room space or one-pipe heating

Room temperature control
(electromechanical/electronic)

P-controller (before 1988)
P-controller
PI-controller

PI-controller (with optimisation function,
e.g. presence management, adaptive controller)

System Floor coolingsystem
Wall cooling
Ceiling cooling

Radiators assisted with fan/fan coil unit

1 tad 1 HH
TOCatCG O TIrC—CCTITITg

— located on external wall

3 Use Ay, for not certified products.

b Use AB,,, for certified products.

For A@,,,, an average value is to be formed from the data for the main influence parameters "system"
and "specific heat losses via laying surfaces".

Temperature variation for consideration of solar and internal gains:

average proportion of window area or internal loads (e.g. residential buildings)
A6

e,sol
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high proportion of window area or internal loads (e.g. office buildings)
AO

e,sol

Temperature variation for intermittent operation:

controls BB ctr =
emitters ABimemt =
Temperature variation for radiation effect: AB.,4 =

Alternatively, product specific values for A6, 4 in accordance to product standards can be used.

Temperature variation for room automation:

gtand alonel0) A91‘oomaut =

gtand alone with self-adoption start/stop11) AO e =

: 3 . . 4o
networked with self-adoption and interaction!?) AB, omaut

Interaction in the form of individual room control system includes.the connection of the individual
foom control system with additional controls and/or the heat source — for example, supply
femperature adaptation.)

A.1]: Auxiliary energy
In Tables A.12-A.15 the default values for auxiliary ehérgy components are prescribed.

Table A.12 — Default values for eléctrical power for the control system

Power

Influence-parameters
R (W)

Coptrol system Electrical control system with electrical motor actuation

wlth auxiliary |Electrical contrel system with electro thermal actuation

gnergy Per Electrical cantrol system with electromagnetic actuation

Taple A.13 — Default-values for electrical power of fans for air supply in room spacesh <4 m

Power

Influence parameters
P (W)

Fan coils unit

Ventilatorg—> | E-direct heating fan coils unit

flan Re,x Storage heating with dynamic discharge

Storage heating with continuous dynamic discharge

10) Standalone: app user interface to set weekly temperature schedules.

11) Standalone with self-adaption start/stop:
— Individual adaptive start heating function during energy saving periods to ensure the comfort temperature
is not reached before needed and programmed by the user.
— Central away/home function common for all rooms.
— Window open detection on one unit operates all actuator/controllers in the same room.

12) Networked with self-adaption and interaction:

— System supply temperature adaption to lower (higher: cooling) levels depending on demand detected
by room units.

— System fault detection alarms on power loss (battery) and frost risk (room temperatures less than e.g. 5 °C).
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For heating systems in room spaces with a height h > 4 m and decentralized heat generator the system
is a part of heat generation and heat emission (luminous heaters). The complete auxiliary energy is for
such a system a part of heat emission. Default values are given in Table A.14.

Table A.14 — Standard values for electrical power of fans and for the control system in room
spaces h > 4 m in height (large indoor space buildings) — Decentralized system

Power

Influence parameters
P w)

Py aux Luminous heaters
Directly heated heat (control and regulation)

ge“erator (i,ﬂ'Stalled Radiant tube heaters up to 50 kW
in the workihg space) (control, regulation and fan for combustion air supply)

Radiant tube heaters above 50 kW
(control, regulation and fan for combustion air supply)

Warm air generator with atmospheric burner and recirculation
air axial fan
(control, regulation and fan for combustion air supply)

Warm air generator with fan-assisted burner and recirculation

air radial ventilator

(control, regulation and fan for combustion air supply;fan for warm
air supply)

(DHL is deterfnined from EN 12831-2.

For heating pystems in room spaces with a height h > 4 m and céentral heat generator and a separatg unit
for heat emipsion in the rooms auxiliary energy is needed (indirect air heater). This additional eneggy is
a part of the heat emission in the room. For such systems;¥able A.15 gives some default values.

Table A.15 — Default values for electrical power of fans and for the control system in room
spaces with central heat generator — Air heating systems

Power

Influence'parameters
R (W)

with asynchronous motor

with warm-dir.réeturn

Indirect spage heating with a regulated EC motor
with a room height -
<81 with asynchronous motor

without\warm-air return -
with a regulated EC motor

’ ) with asynchronous motor
without warm-air return

Indirect spage heating with a regulated EC motor
with a roomn height

>8 1h

with asynchronous motor

with warm-air return

with a regulated EC motor

A.11 Additional information

Table A.16 shows a classification of the controllers in relation to EN 15232-1.
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Table A.16 — Classification of the controllers in relation to EN 15232-1

EN 15232-1 - BACS

This document (ISO 52031) function

Identifier

Unregulated, with central supply temperature regulation
Master room space or one-pipe heating

Room temperature control (electromechanical/electronic)
P-controller (before 1988)

P-controller

PI-cdntroller

Pl-cqntroller (with optimisation function,
e.g. presence management, adaptive controller)

In Table A.17 the default values for convective fraction f. ., Of the heating)/cooling |emitter are
pres¢ribed.

Table A.17 — default values for convective fraction of heating/cooling emittérs

System Jem,conv

Heatjing Air heating (convectors, fan coils...)

Free heating surface (radiators, radiant panels...)

Floor heating, low temperature radiant tubéheéaters, luminous heaters,
wood stoves

Wall heating, radiant ceiling panels, accumulation stoves

Ceiling heating, radiant ceiling electric heating

Coollng Cold air blowing systems (fan coils...)
Chilled beams

Ceiling cooling

Wall cooling

Floor cooling
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Annex B
(informative)

Default choices, input data and references (additional heating and

cooling losses/auxiliary energy)

B.1 Gene€

The templat
required inf

NOTE1l F(

NOTE 2
by national/j
national/reg

national
in line w|

in line w
legal dod

ral

e in Annex A of this document shall be used to specify the choices between method;
ut data and references to other documents.

llowing this template is not enough to guarantee consistency of data.
egional regulations. If the default values and choices of Annex B are not adopted because
onal regulations, policies or national traditions, it is expected that:

or regional authorities prepare data sheets containing the national or regional values and ch|
ith the template in Annex A; or

by defaullt, the national standards body will add or include a Natioral Annex (Annex NA) to this docu

ith the template in Annex A, giving national or regional#alues and choices in accordance with
uments.

NOTE3 T

e template in Annex A is applicable to diffefent applications (e.g. the design of a new bui

certification pf a new building, renovation of an existing building and certification of an existing building
for different kypes of buildings (e.g. small or simple buildings and large or complex buildings). A distinct
values and cHoices for different applications or building types could be made:

For exa

by devel
the stan

NOTE4 In
about the apy

NOTE5 Fd
could contair
national asse

by addinlg columns or rows (one for each application), if the template allows;

ple: Table NA.3a, Table NA:3b;

pping different national/regional data sheets for the same standard. In case of a national ani
ard these will be carisecutively numbered (Annex NA, Annex NB, Annex NC, ...).

the section “Intreduction” of a national/regional data sheet information can be added, for ex4
licable natienal/regional regulations.

r certainsiniput values to be acquired by the user, a data sheet following the template of An|
a reference to national procedures for assessing the needed input data. For instance, refereng

, the

Infformative default choices are provided in Annex B. Alternative values and-ehoices can be imposed

f the

bices,

ment,
their

ding,
) and
on in

by including more than one version ofaFable (one for each application), numbered consecutively as a, I, c, ...

ex to

mple

ssment protocol comprising decision trees, tables and pre-calculations.

If product specific values are available, these may be used instead of the values in Tables B.1-B.13

(compare to

Annex C).

The default values for temperature variation for hydronic balancing are prescribed in Table B.1.
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Table B.1 — Default values for temperature variation for hydronic balancing in K

Influence parameters

(Performed hydronic balancing with manufacturer's declaration on the balance
and in coordination with EN 14336)

One pipe heating Abpy gy Two pipe heating n<102 | n>102
Aghvdr AHhvdr
No hydronic balancing 0,7  |No hydraulic balancing 0,6
Balanced statically per free heating surface
Balanced statically per circuit 0,4 (radiator) or embedded heating surface, 0,3 0,4
\A4 1t11uut sTUup ‘ualau\,c
Balahced dvnamically ver circuit Balanced statically per free heating surface
(e.g. ith aﬂtomatic f¥01\3/v limiters) 0,3 (radiator) or embedded heating surface, with 0,2 0,3
& group balance (e.g. with balancing valve)
](Beala :vciig ;lﬁloarr;l;;acllgolxgi;;rigult Balanced statically per free heating surface
& . (radiator) or embedded heating surfacé (ra-
ers) and dynamically controlled 0,2 di dd . bal ith 0,1 0,2
depending on its load (e.g. return ¥ator) and dynamic group balance (e.g. wit
L e differential pressure controllér)
temperature limitation)
Balahced dynamically per circuit . .
: : o Balanced dynamically per free heating sur-
(e.g.with automatic flow limiters) face (radiator) or embedded heating surface
and ¢lynamically controlled de- 0,1 . . L. > 0,0
; . (e.g. with automatieflow limiters/differen-
pending on its load (supply-return tial pressure corifyollers)
temperature difference)
a 1} = number of heat and cooling emission systems (e.g. numberof radiators...).
B.2 | Temperature variation for free heating surfaces (radiators); room heights
<4 1n (heating case)

In Table B.2 the temperature variation foyfree heating surfaces are described.

© ISO
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Table B.2 — Default values for temperature variation for free heating surfaces (radiators) in K;
room heights <4 m, heating case

Variation
Influence parameters 5 .
AHstr Agctr,l A9(:tr,2 AQemb

Room space Unregulated, with central supply temperature
temperature regulation 2,5 2,5
regulation Master room space or one-pipe heating 2 1,8

Room temperature control

(electromechanical/electronic) 1,8 1,6

P-controller (before 1988) 1,4 1,4

P-controller 1,2 0,7

PI-controller 1,2 0,7

Pl-controller (with optimisation function,

e.g. presence management, adaptive controller) 059 0,5

AHstr;l Agstr;Z

Over-temperfature | Two-pipe heating and one-pipe heating reno-

vatedd
(reference
0, =20 °C)f 60 K (e.g. 90/70) 1,2

42,5 K (e.g. 70/55) 0,7

30 K (e.g. 55/45) 0,5

20 K (e.g. 45/35) 0,4

One-pipe heating (not renoveted)

60 K (e.g. 90/70) 1,6

42,5K (e.g. 70/55) 1,2

Heating systems combined with mechanical

ventilation 0,2

Fan assisted radiatorsyfan coil units® 0
Specific heaflosses |Radiator location-internal wall 1,3 0
via external compo- Radiator location external wall
nents
(GF = glass sprface — GF without radiation protection 1,7 0
area) — _GF'with radiation protection? 1,2 0

“=.external wall 0,3 0

2 The radigtion protection shall prevent 80 % of the radiation losses from the heating body to the glass surface arga by
means of insullationand/or reflection.
b Use Af,,|; for not certified products.

¢ Use A6, ;Tor certiited products.

d  One-pipe heating is assumed as renovated, if the flow rate is dynamically controlled depending on the load and the
distribution pipes are insulated.

¢ When heating systems are installed in rooms equipped with mechanical ventilation systems the temperature
stratification is influenced.

f  See Table 4.

For A6

str

Aestr = (Aestr,l + Aestr,Z)/Z [K]

28

an average value is to be formed from the data for the main influence parameters "over-
temperature” and "specific heat losses via external components”.

(B.1)
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Temperature variation for intermittent operation:

controls A6 ctr =0,0K
emitters AGimemt =-0,3K
Temperature variation for radiation effect: Af.q =0K

Alternatively, product specific values for A6, 4 in accordance to product standards can be used.

L . . -,
Tem perattrre-va-rmtmn-for-romn-auwmauuu.

gtand alonel3) AB, omaut = 0,5 K

gtand alone with self-adoption start/stop4) AB, omaut = ~LOK

networked with self-adoption and interaction!5) A omaut = 12K

Interaction in the form of individual room control system includesthe/connection of the individual
foom control system with additional controls and/or the heat\source — for example, supply
lemperature adaptation.)

B.3 | Temperature Variation for component integrated heating surfaces (panel
heaters) (room heights <4 m, heating case)

In Taple B.3 the temperature variation for componentintegrated heating surfaces (panel heaters) (room
heig:tts <4 m) are prescribed.

13) Standalone: app user interface to set weekly temperature schedules.

14) Standalone with self-adaption start/stop:
— Individual adaptive start heating function during energy saving periods
to ensure the comfort temperature is not reached before needed and programmed by the user.
— Central away/home function common for all rooms.
— Window open detection on one unit operates all actuator/controllers in the same room.

15) Networked with self-adaption and interaction:
— System supply temperature adaption to lower (higher: cooling) levels depending on demand detected

by room units.
— System fault detection alarms on power loss (battery) and frost risk (room temperatures less than e.g. 5 °C).
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Table B.3 — Default values for temperature variation for component integrated heating
surfaces (panel heaters) in K; room heights <4 m; heating case

losses via lay
ing surfaces

insulation in accordance with EN 12642

Integrated heating surface with minithum
insulation in accordance with EN1'264-2

Integrated heating surfacewith 100 % better
insulation than required-by*EN 1264-2

Variation
Influence parameters ) 5
Aestr A0<:tr,1 A0ctr,2 Aeemb
Room space Unregulated, with central supply temperature
temperature regulation 2,5 2,5
regulation Master room space 2 1,8
Room temperature control (e.g. 2-step controller) 1,8 1,6
P-controller (hpfnrp 1QRR) 14 14
P-controller/2-step controller
(hysteresis < 0,5 K) 1,2 0,7
PI-controller 1,2 0,7
Pl-controller (with optimisation function,
e.g. presence management, adaptive controller) 09 05
System Floor heating ABeinp 1 | Aemp,2
— screed system 0 0,7
— dry system 0 0,4
— system with low cover 0 0,2
Wall heating 0,4 0,7
Ceiling heating 0,7 0,7
Heating systems combined with mechanical
ventilation® 0
Specific heat Integrated heating surface without minimum

1,4

D,5

D,1

a  Usedf,
b Use AO

ctr

; for not certified products.

, for certified products,

¢ When hepting systems arenstalled in rooms equipped with mechanical ventilation systems the temper
stratification fis influenced.

hture

For A6, ah average value is to be formed from the data for the main influence parameters "sys

and "specifif heat lossgs via laying surfaces".

Aeemb = (Aeemb,l + Aeemb,z)/z

tem

n

(B.2)

In Table B.4 the default values for overall temperature variation for thermally activated building
systems (room heights <4 m) are prescribed.

Table B.4 — Default values for temperature variation for component integrated heating
surfaces (thermally activated building systems) in K; room heights <4 m; heating case

Variation
Influence parameters
AB
Constant supply temperature 3
Control _
Central supply temperature regulation 2,7
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Temperature variation for intermittent operation:

controls A6 ctr =0,0K
emitters AOimeme =-0,2K
Temperature variation for radiation effect: Af.q =0K

Alternatively, product specific values for A6, 4 in accordance to product standards can be used.

T &= e £ L &= -
emperatuare varratiomrrort UVUIIL/SPdilT aUulUlllativil.

gtand alonel®) AB, omaut = 0,5 K
gtand alone with self-adoption start/stop17) AB, omaut = ~LOK
networked with self-adoption and interaction!® A6 . =-12K

Interaction in the form of individual room control system includesthe/connection of the individual
foom control system with additional controls and/or the heat\source — for example, supply
lemperature adaptation.)

B.4 | Temperature variation for air heating systems; room heights <4 m
(heating case)

For air heating systems the calculation has to be doné'with the following values:

Air heating system (mixing case) A8, = 0,0 K.

B.tr,1 = according to Table B.2

Bctr,2 = according to Table B.2

Oemp = 0K
Temperature variation forintermittent operation:
¢ontrols B ctr =0,0K
¢mitters AGieme =0,0K
Temperature variation for radiation effect: A8,y =0K
Temperaturevariation for room automation:
gtand alonel?) AB, omaut = 0,5 K

16) Standalone: app user interface to set weekly temperature schedules

17) Standalone with self-adaption start/stop:
— Individual adaptive start heating function during energy saving periods to ensure the comfort temperature
is not reached before needed and programmed by the user.
— Central away/home function common for all rooms.
— Window open detection on one unit operates all actuator/controllers in the same room.

18) Networked with self-adaption and interaction:
— System supply temperature adaption to lower (higher: cooling) levels depending on demand detected
by room units.
— System fault detection alarms on power loss (battery) and frost risk (room temperatures less than e.g. 5 °C).

19) Standalone: app user interface to set weekly temperature schedules.
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stand alone with self-adoption start/stop20) AB.omaut = —LOK
networked with self-adoption and interactionz1) AO o = L2K

(Interaction in the form of individual room control system includes the connection of the individual
room control system with additional controls and/or the heat source — for example, supply
temperature adaptation.)

B.5 Temperature variation for electrical heating (room heights <4 m, heating case)

In Table B.5 the default values for temperature variation for electrical heating (room heights < 4 m) are
prescribed.
Table B.5 — Temperature variation for electrical heating and air heating systemsin K
(room heights <4 m, heating case)
Variatipn
Influence parameters A6
Air heating with zone control P-controller (1 K) 1,2
Air heating with central master control and pilot room control including supple- 11
mentary heating with single-room control P-controller (1K) ’
E-direct heating P-controller (1 K) or air heating with single=reom control 1,1
P-controller (1 K)
External : : : o r : -
: E-direct heating PI-controller (with optimization) or aitheating with sin- 0,7
wall region : R
gle-room control PI-controller (with optimization)
Storage heating unregulated without external temperature dependent charging 2,7
Storage heating P-controller (1 K) with externaltemperature dependent charging 1,5
Storage heating PID-controller with optimization with external temperature 11
dependent charging ’
Air heating with zone control P-cositraller (1 K) 1,6
Air heating with central master, centrol and pilot room control including supple- 15
mentary heating with single-toom control P-controller (1K) ’
E-direct heating P-controller (1 K) or air heating with single-room control 1,5
P-controller (1 K)
Internal : : ; T : . -
: E-direct heating Pl-centroller (with optimization) or air heating with sin- 1,1
wall region ; R
gle-room control Rl<Controller (with optimization)
Storage heatingiunregulated without external temperature dependent charging 3,1
Storage heating P-controller (1 K) with external temperature dependent charging 1,9
Storage‘beating PID-controller with optimization with external temperature 15
dependent charging ’
Ventilation systems with supply air temperature below the room temperature 0,0

Temperature variation for intermittent operation: A9, , = -0,3 K (to be used for electrical heating
systems with an integrated feedback control system)

Temperature variation for radiation effect: A9, =0K

20) Standalone with self-adaption start/stop:
— Individual adaptive start heating function during energy saving periods to ensure the comfort temperature
is not reached before needed and programmed by the user.
— Central away/home function common for all rooms.
— Window open detection on one unit operates all actuator/controllers in the same room.

21) Networked with self-adaption and interaction:
— System supply temperature adaption to lower (higher: cooling) levels depending on demand detected
by room units.
— System fault detection alarms on power loss (battery) and frost risk (room temperatures less than e.g. 5 °C).
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Alternatively, product specific values for A6, 4 in accordance to product standards can be used.
B.6 Temperature variation air heating (ventilation systems, room heights <4 m,
heating case)

In Table B.6 the default values for temperature variation A6 for air heating (non-domestic ventilation
systems) (room heights <4 m) are prescribed.

Table B.6 — Default values for temperature variation for air heating (ventilation systems) in K;
room heights <4 m; heating case

AG
System configuration Control parameter Low quality High quality
of control of control
Room space temperature 1,8 1,3

Room space temperature
(cascade control of incoming 1,2 1,0
air temperature)

Additional heating in the incoming
air (additional heater)

Exhaust air temperature 1,9 1,5

Recirculation air heating (induction
equipment, ventilator convectors, |Room space temperature 1,1 0,7
fan qoil units)

Temperature variation intermittent operation: A6, =0K

Temperature variation for radiation effect: Af.,4 =0K

B.7 | Temperature variation for roem spaces with heights >4 m (large indoor
spac¢e buildings, heating case)

In Tqble B.7 the default values for teémperature variation for room spaces with heights 24 m are
pres¢ribed.

Table B.7 — Default valuesfor temperature variation for room spaces with heights 4 m in K;
heating case (Reference’case: ceiling height 10 m, standard product values radiant ffactors of
luminous and tube heaters)

Variation
Influence parameters 5
Aectr,lal A6ctr,2 Aeemb

Roorp space Unregulated 2,5 2,5
temp. regiNdtion Two-step controller 1,8 1,6

P LUlltl Ul}cl 1 2 G 7

PI-controller 1,2 0,7

PI-controller 0,9 0,5

with optimisation

3 Use 46, for not certified products.

b UseAf,,, , for certified products.

ctr,
¢ The outcoming temperature has to be max. 15 K higher than the required internal temperature; the value 46 = 1,03
may only be used for ceiling heights <6 m. For larger ceiling heights the value 46. = 2,93 has to be used.

d  The outcoming temperature has to be max. 15 K higher than the required internal temperature; the value 46, = 1,03
may only be used for ceiling heights <6 m. For larger ceiling heights the value 46, = 1,76 has to be used.
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Table B.7 (continued)

Influence parameters

Variation

Aectr,la A9ctr,2 b A6

emb

Warm air without
additional vertical
recirculation

Outlet horizontal (wall unit)

Outlet horizontal (wall unit)
low temperature system¢
(valid only up to ceiling heights
of 6 m)

Outlet from above (ceiling unit)

OUutlet from verticat (Cetiing umit)
low temperature systemd (valid only
up to ceiling heights of 6 m)

Warm air with addi-
tional vertical recir-
culation or adjustable
induction outlet

Recirculation controlled by two-step
controller

Recirculation controlled by
PI-controller

Radiant tube heaters

Standard design

Improved design

Luminous heaters

Standard design

Improved design

Radiant ceiling panels

Standard design

Improved design

Improved design and keeping
distances to the wall

Floor heating

Without isolatiofi(coverage <10 cm)

Without isolation (coverage >10 cm)

Integrated'into the component [min-
imumrinsulation in accordance with
EN 1264-2 (coverage <10 cm)]

Integrated into the component [min-
Iimum insulation in accordance with
EN 1264-2 (coverage >10 cm)]

Thermally decoupled
[Ubottom plate <0,35 W/(mZK)]
and coverage <10 cm

2 Usedb,
b Use AO

¢ The outc

ctr

d

may only be ul

for not certified products.

, for certified products.

ming temperature has to be max. 15 K higher than the required internal temperature; the value 46 5 1,03
sed for'ceiling heights <6 m. For larger ceiling heights the value 46, = 2,93 has to be used.

10 K hiah £k £k 3

Th t 3 s s L ol At 1t + £l 1 AL = 1 03
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Table B.8 — Air temperature gradient for rooms with ceilings heights >4 m

Air temperature
- !
Emitter system gradient 0',
[K/m]
Warm air heaters with- |Outlet horizontal (wall unit) 1,0
M,addllt“,mal vertical o tlet horizontal (wall unit) low temperature systeme¢ 0,35
recirculation (valid only up to ceiling heights of 6 m)
Outlet from above (ceiling unit) 0,60
Outlet from above (ceiling unit) low temperature systemd 0,35
(valid only up to ceiling heights of 6 m)
Warm air heaters with |Recirculation controlled by two-step controller 0,85
addi :_1onal vertical recir- Recirculation controlled by PI-controller 0,5
culagion
Radipnt tube heaters Standard design 0j2
Improved design? 0j2
Lumjnous heaters Standard design 0j2
Improved designb 0}2
Radipnt ceiling panels  |Standard design 0j4
Improved design 0}3
Improved design and keeping distances to the wall 0}3
Floor heating Without isolation (coverage <10 cm) 0j1
Without isolation (coverage >10(m) 0j1
Integrated into the component [minimum insulation in 0j1
accordance with EN 12642/ (coverage <10 cm)]
Integrated into the component [minimum insulation in 0j1
accordance with EN 1264-2 (coverage >10 cm)]
Thermally decoupted [Uyoirom plate S 0,35 W/(m?K)] 01
and coverage's10 cm
3 Improved design radiant tube heaters:
feature construction with completely insulated reflector; in case value for “improved design” is used for heat
demand calculation, the prodyct,value for radiant factor RF according to. EN 416 shall be minimum 0,69.
b Improved design radiant luminous heaters:
feature construction ‘with reflector over streamed by flue gases; in case value for “improved desigh” is used for
heat demand calculation; the product value for radiant factor RF according toEN 419 shall be minimum 0,$9.
¢ The outcoming temperature has to be max. 15 K higher than the required internal temperature; the valyie 46, = 1,03
may ¢nly be used foer'ceiling heights <6 m. For larger ceiling heights the value 46, = 2,93 has to be used.
d The outconling temperature has to be max. 15 K higher than the required internal temperature; the valyie 46, = 1,03
may ¢nly beused for ceiling heights <6 m. For larger ceiling heights the value 46, = 1,76 has to be used.
Table-B.9 — Standard product values of radiant factors for radiant luminous and radiant tube

heaters in rooms with ceiling heights >4 m

Heater Classification RF
Standard 0,55

Radiant tube heater -
Improved design? 0,69

a  Improved design radiant tube heaters:
feature construction with completely insulated reflector; in case value for “improved design” is used for heat
demand calculation, the product value for radiant factor RF according to. EN 416 shall be minimum 0,69.

b Improved design radiant luminous heaters:
feature construction with reflector over streamed by flue gases; in case value for “improved design” is used for
heat demand calculation, the product value for radiant factor RF according toEN 419 shall be minimum 0,69.
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Table B.9 (continued)

Heater Classification RF
Standard 0,55
Improved designP 0,69

Radiant luminous heaters

a2  Improved design radiant tube heaters:
feature construction with completely insulated reflector; in case value for “improved design” is used for heat
demand calculation, the product value for radiant factor RF according to. EN 416 shall be minimum 0,69.

b Improved design radiant luminous heaters:
feature construction with reflector over streamed by flue gases; in case value for “improved design” is used for
heat demand calculation, the product value for radiant factor RF according toEN 419 shall be minimum 0,69.

B.8 Temperature variation for room heaters fired by solid fuel

In Table B.1() the temperature variation for room heaters fired by solid fuel are prescribed.

Table B.10 — Temperature variation for room heaters fired by solid fuel

Variation
Influence parameters
Aestr AGctrl,l Aectrl 2

Used on one single floor 09
System

Used for 2 floors 1,4

Manual thermostat 2,5 2,5
Control

Room thermostat 2 2

B.9 Temperature variation for water-based-cooling systems; room heights <4 |m
(cooling dase)

Thble B.11 — Temperature variation for cooling systems; room heights <4 m
(cooling case)

Variation
Influence parameter's 5
Aestr Aectr ,1a Aectr,Z Aeemb
Room space Unregulated, with.eentral supply temperature
emperature regulation -2,5 -2,5
regulation Master rogm.space or one-pipe heating -2 -1,8
Room-temperature control
(electremechanical/electronic) -1,8 -1,6
P:controller (before 1988) -1,4 -1,4
P-controller -1,2 -0,7
PI-controller -1,2 -0,7
Pl-controller (with optimisation function,
e.g. presence management, adaptive controller) -0,9 -0,5
3  Use 46, , for not certified products.
b Use A6,y , for certified products.
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