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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 proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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This docult:ent was prepared by Technical Committee ISO/TC 205, Building environment design, in
collaboration with the European Committee for Standardization (CEN) Technical Committee CEN)/TC
228, Heating systems and water based cooling systems in buildings, in accordance with the Agreemenft on
technical cpoperation between ISO and CEN (Viénna Agreement).

This second edition cancels and replaces/the first edition (ISO 11855-3:2012), which has Heen
technically| revised.

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

— the Scppe clause was medified, series-related information has been moved to the Introducfion

inform

Annex

sectio;lr
normaltive references-were modified;

ative references have been moved to the Bibliography;

A was added for the calculation of the thermal resistance of the insulating layers.

Alist of all

partsin the ISU 11o55 series can be round on the 15U 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

The radiant heating and cooling system consists of heat emitting/absorbing, heat supply, distribution,
and control systems. The ISO 11855 series deals with the embedded surface heating and cooling system
that directly controls heat exchange within the space. It does not include the system equipment itself,
such as heat source, distribution system and controller.

The ISO 11855 series addresses an embedded system that is integrated with the building structure.
Therefore, the panel system with open air gap, which is not integrated with the building structure, is
not covered by this series.

The ISO 11855 series is applicable to water-based embedded surface heating and coolirlng systems
in Huildings. The ISO 11855 series is applied to systems using not only water but alse_other fluids or
eledtricity as a heating or cooling medium. The ISO 11855 series is not applicable fontesting pf systems.
Thg methods do not apply to heated or chilled ceiling panels or beams.

The object of the ISO 11855 series is to provide criteria to effectively design.embedded sys§ems. To do
thid, it presents comfort criteria for the space served by embedded systems, heat output ¢alculation,
dimensioning, dynamic analysis, installation, control method of ,embedded systems, [and input
parpmeters for the energy calculations.

The ISO 11855 series consists of the following parts, under«he general title Building epvironment
design — Embedded radiant heating and cooling systems:

— |Part 1: Definitions, symbols, and comfort criteria
— |Part 2: Determination of the design heating and cooling capacity
— |Part 3: Design and dimensioning

— |Part 4: Dimensioning and calculation of-the dynamic heating and cooling capacity of Th4rmo Active
Building Systems (TABS)

— |Part 5: Installation
— |Part 6: Control
— |Part 7: Input parameters fot the energy calculation

[SO|11855-1 specifies the-comfort criteria which should be considered in designing embedded radiant
ing and coolingzsystems, since the main objective of the radiant heating and cooling system is
to datisfy thermal comfort of the occupants. ISO 11855-2 provides steady-state calculation methods
for [determination~of the heating and cooling capacity. ISO 11855-3, this document, specifies design
and dimensioning methods of radiant heating and cooling systems to ensure the heating gnd cooling
cappcity, ¥50711855-4 provides a dimensioning and calculation method to design Thermo Active
Building Systems (TABS) for energy saving purposes, since radiant heating and cooling systems can
redi€exenergy consumption and heat source size by using renewable energy. ISO 11855-5 ad{iresses the
installation process for the system to operate as intended. -6 shows a proper control method
of the radiant heating and cooling systems to ensure the maximum performance which was intended
in the design stage when the system is actually being operated in a building. I[SO 11855-7 presents a
calculation method for input parameters to ISO 52031.
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Building environment desigh — Embedded radiant heating
and cooling systems —

Part 3:
Design and dimensioning
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5 document establishes a system design and dimensioning method to ensure the heating 4
heity of the radiant heating and cooling systems.

Normative references

following documents are referred to in the text in such a wdy that some or all of th
Stitutes requirements of this document. For dated referenees;“only the edition cited 4
ated references, the latest edition of the referenced documént (including any amendmen

11855-1, Building environment design —Embedded raqdiant heating and cooling systems
nition, symbols, and comfort criteria

11855-2:2021, Building environment design —<Embedded radiant heating and cooling
b 2: Determination of the design heating and codling capacity

11855-5:2021, Building environment design —Embedded radiant heating and cooling
E 5: Installation

Terms and definitions
the purposes of this docuiment, the terms and definitions given in ISO 11855-1 apply.

and IEC maintain terminological databases for use in standardization at the following ad

[SO Online browsing platform: available at https://www.iso.org/obp

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

Sympbuols

For

ind cooling

Pir content
pplies. For
[s) applies.
— Part 1:

systems —

systems —

dresses:

the’purposes of this document, the symbols in Table 1 apply.

Table 1 — Symbols

Symbol Unit Quantity

m? Area of the heating or cooling surface

m? Area of the occupied heating or cooling surface

m? Area of the peripheral heating or cooling surface

a ]/ (kg-K) Specific heat of water

W/(m?2-K) |Equivalent heat transmission coefficient

m Distance between the joists

m Thickness of the joist

© IS0 2021 - All rights reserved
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Table 1 (continued)

Symbol Unit Quantity
me kg/s Design cooling medium flow rate
my kg/s Design heating medium flow rate
Qdes W/m? Design heat flux
Qdes.A W/m? Design heat flux in the occupied area
Qdes.R W/m?2 Design heat flux in the peripheral area
qc W/m? Limit heat flux
Qmax W/m# Maximum design heat flux N
Qqes w Design heating/cooling capacity (Q/‘
Qn w Design heating/cooling load n:()/v
Qs w Design sensible cooling load ,<ﬁ'J
Qn,l w Design latent cooling load Koo
Qout w Heat output of supplementary heating equipment ?\'\
Ry pk (m2 K)/W |Thermal resistance on the surface of the back side 6@3 wall
Ry ¢ (m?2K)/W |Thermal resistance on ceiling surface under thg_g&ﬁ{heated room
R, (m2K)/W |Partial inwards thermal resistance of the g_l&aé'é structure
R, (m2 K)/W |Partial outwards thermal resistance of@\gurface structure
Ry B (m2K)/W |Thermal resistance of surface coveg‘i@ )
Rj ¢ (m2-K)/W |Thermal resistance of ceiling sl\z}@t?ucture
R/Uns (m2:K)/W |Back side thermal resistancs@’fxr\nsulating layer
Ry ol (m2-K)/W |Thermal resistance of pl&k@; layer
Sins m Effective thickness o&@ermal insulating layer
w m Pipe spacing ‘.\(\}‘
he W/(mZK) |Heat transfet@}ficient at ceiling heating surface
hg W/(m2K) |Heat tra‘rlgﬁe’r coefficient at floor heating surface
hyy W/(m? K) Heat,;c@\‘fer coefficient at wall heating surface
Ains W/(m-K) E;fght-?ve thermal conductivity of the thermal insulation layer
A W/(mK) \Qg'rérmal conductivity of the thermal insulation layer between the joists
Aw W/(mK)\%\Thermal conductivity of the joist
OF max °C Qy Maximum surface temperature
OF min °@'\\?~‘ Minimum surface temperature
0, ‘&v Design indoor temperature
Or ,.&‘( °C Return temperature of heating or cooling medium
0y 7 lo¢ Supply-temperature-of heatingorcooling medium
OV des °C Design supply temperature of heating/cooling medium
ABy K Heating or cooling medium differential temperature
AB¢ des K Design cooling medium differential temperature
ABy des K Design heating medium differential temperature
Aby g K Limit of heating/cooling medium differential temperature
ABy ges K Design heating/cooling medium differential supply temperature
o K Temperature drop/rise between supply and return medium

2 © IS0 2021 - All rights reserved
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5 Radiant panel

5.1 Floor heating systems

5.1.1 Design procedure

Floor heating system design requires determining heating surface area, type, pipe size, pipe spacing,
supply temperature of the heating medium, and design heating medium flow rate. The design steps are
as follows.

Step 1:

Step 2:

Step 3:
SteI 4:

Step 5:

Step 6:

Step 7:

Calculate the design heating load Qy. The design heating load Q shall not include.t
heatlosses. This step should be conducted in accordance with a standard for heating!
tion, such as EN 12831, based on an index such as operative temperature (OT) (s€e IS

Determine the area of the heating surface A, excluding any area covered’by immova
or objects fixed to the building structure.

Establish a maximum permissible surface temperature in accopdance with ISO 118

Determine the design heat flux g4, according to Formula (1), Fer floor heating systemn
a peripheral area, the design heat flux of peripheral area g g and the design heat f
pied area g4,  shall be calculated respectively on the-area of the peripheral heating
and on the area of the occupied heating surface A, ¢omplying with Formula (2).

Qn

Qdes = E

On = Qdes,R ¥ Ap + Ades,A XAp

For the design of the floor heating systems, determine the room used for design wit
imum design heat flux q,,, = qges-

Determine the floor heating system such as the pipe spacing and the covering type,
heating medium differential temperature A6y 4., based on the maximum design he
and the maximum surface temperature 6 .., from the field of characteristic curve
to ISO 11855-2 and-5.1.7.

If the design héat flux q4., cannot be obtained by any pipe spacing for the room u
design, itis recemmended to include a peripheral area and/or to provide supplement
equipment, In this case, the maximum design heat flux q,,,, for the embedded syste
occur ifYariother room. The amount of heat output of supplementary heating equipr
deterniined by Formula (3):

Qout =ON —CQdes

he adjacent
ad calcula-
D 11855-1).

ble objects

b5-1.

sincluding
ux of occu-
surface Ay

1)
(2)

h the max-

and design
it flux g,
b according

sed for the
hry heating
n may now
hent Q. is

3)

where design heating capacity Q... is calculated by Formula (4):

Step 8:

Step 9:

Qdes =qdes X Ar

(4)

Determine the backside thermal resistance of insulating layer R, ;s and the design heating

medium flow rate m (see 5.1.6 and 5.1.8).

Estimate the total length of heating circuit.

If intermittent operation is common, the characteristics of the increase of the heat flow and the surface
temperature and the time to reach the allowable conditions in rooms just after switching on the system
shall be considered.

© IS0 2021 - All rights reserved
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5.1.2 Heating medium differential temperature

Heating medium differential temperature A8y is calculated as follows (refer to ISO 11855-2):

ev _0R
In 0, =9,
6, 6,

In this formula, the effect of the temperature drop of the heating medium is taken into account.

513 C

aracteristic curve

(5)

The charag
differentia
medium di

q =K

where K} i
type of the

5.1.4 Fig

The field o
contain the
R, 5=0,05|R
RA g>0,15

teristic curve describes the relationship between the heat flux g and the heating-fed

fferential temperature Afy;:

. AB,

S the equivalent heat transmission coefficient determined in ISO 11855-2 depending on
system.

1d of characteristic curves

f characteristic curves of a floor heating system with a.specific pipe spacing W shall at 1
e characteristic curves for values of the thermal resistance of surface covering R, 5 F
= 0,10 and R, 3 = 0,15 (m2K/W), in accordancegyith ISO 11855-2 (see Figure 1). Valug
(mzK/W) shall not be used if possible.

5.1.5 Limit curves

The limit

urves in the field of characteristic. curves describe, in accordance with ISO 11855-2,

relationship between the heating medium differential temperature A8y and the heat flux g in the (

where the
i.e. the det
temperatu
oinarang

0K<o

The limit

bhysiologically agreed limit values)of surface temperatures are reached. For design purpg
brmination of design values ef the heat flux and the associated heating medium differer
Fe AGy, the limit curves are¥alid for temperature drop between supply and return med
b of:

<5K

urves are ugedto specify the limit of heating medium differential temperature A6y g

supply temperature (fiefer to Figure 6).

temperature A6y, For simplicity, the heat flux g is taken to be proportional to the-heaf

jum
ng

—

(6)

the

bast
= 0,
s of

the
ase
ses,
tial
um

And
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Y | =0 005 01 015
a=a,. =175 W/m’ ////
B - 6) = 15 K
1
q=qg., =100 W/m? ////
( f,max 0) 9 Kb
1
A
2
X

Key
X [A6yxK
Y |qW/m2
1 |limit curves
2 |performance characteristic curves
a

Peripheral area.

o

Occupied area.

Figure 1 — Field of characteristic curves, including limit curves for floor heating, for|constant
pipe spacing

Thip example is forfloor heating, indoor temperature = 20 °C and the maximum temperatyre is 29 °C
(ocqupied areasj.and 35 °C (peripheral area). For bathrooms (the indoor temperature is 24 °(), the limit
curpe for (Opmyi — 6;) = 9 Kalso applies.

5.1)6 «Downwards thermal insulation

In order—totimit—thetreatflow—tht uush the—floor—towatrds—the space bC}UVV, the 1C\1uilc back-side
thermal resistance of the insulating layer R, ;,, shall be specified in the design to be not lower than the
value in ISO 11855-5:2021, 5.1.2.3.2.

For systems which have a flat insulating layer (types A, B, C, D and G in ISO 11855-2), the back-side
thermal resistance of the insulating layer R, ;,, is calculated by Formula (7) where there is no stud.
And the effective thickness of thermal insulating layer s, is identical to the thickness of the thermal
insulating panel and the effective thermal conductivity of the thermal insulation layer A, is calculated
by Formula (7) where there are studs.

_ Sins (7)

R/l,ins - ;{1
ns

© IS0 2021 - All rights reserved 5
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Ains =44

where

A

1

A

WS

Los

IWS

Los

[

los

+Aws

is thermal conductivity of the thermal insulation layer between the studs;
is thermal conductivity of the stud;

is the distance between the studs (see Figure 2);

(8)

Ly is
Depending]
layer s;,¢

differently]

For floor K
effective th
and the ef
conductivi
thermal in
only the fl3

For the sys
effective th

h '(W—D)+51'D

Che thickness of the stud (see Figure 2).

on the construction of the floor heating system, the effective thickness of thermal insula
hnd effective thermal conductivity of the thermal insulation layer A

ms

eating systems with flat thermal insulating panels of types A and C\in' ISO 11855-2,
ickness of thermal insulating layer s; . is identical to the thickness of the thermal insulat
ective thermal conductivity of the thermal insulation layer A, «is7identical to the ther
[y of the thermal insulation [ISO 11855-2:2021, Figure 2 a)]. For\floor heating systems v
Kulation panels with studs according to Annex A (type A and type C systems) (Figure /
t part of the panel (without studs) shall be considered in the calculation of s .

tem with profiled thermal insulating panels of type B:in ISO 11855-2:2021, Figure 2 b),
ickness of the insulating layer shall be determined by Formula (9).

ins

For the sygtem with the light wooden radiant panélon the joist of type G in ISO 11855-2:2021, Figu

c), the effe
insulating

A

ins =
where

A

1
A, is

by

is

is

w

ctive thickness of thermal insulating-layer s, is identical to the thickness of the ther
panel, and the effective thermal cohductivity of the thermal insulation layer A,  is:
l,-1
P +Awll
Ip Ip

hermal conductivity of the thermal insulation layer between the joists;
hermal conductivity of the joist;

the distance between the joist (see Figure 5);

[ing

are -determined

the
ion,
mal
vith
1),

the

(9)

e 2
mal

[10)

l

w 1S

thethickness of the joist (see Figure 5).

For type G

systems with air cavities, see ISO 11855-2:2021, Annexes C and E.
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floor covering

1
2
3 |thermal insulation
4

structural bearing

weight bearing and thermal diffusion layer (cement, anhydrite, or asphalt screed)

Figjure 2 — Effective thickness and effective thermal conductivity of thermal insulating layer of

flat thermal insulating panel — Types A and C
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Key

1 floor cqvering

2 weight pearing and thermal diffusion layer (cement, anhydrite, or asphaltscreed)
3 plane sgction

4 therma] insulation

5  structufal bearing

Figure 3 + Effective thickness and effective thermal‘conductivity of thermal insulating layef of
flat thermal insulating panel — Type D
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Key <<
1 [floor covering Q
2 |weight bearing and thermal diffusion layer (cement, anhydr ,Q)r asphalt screed; timber)
3 |heat diffusion devices ‘\0'
4 |thermal insulation \QQ
S

5 |structural bearing $

¥

Figure 4 — Effective thickness and effe,@ve thermal conductivity of thermal insulatipg layer of
profiled thc?:mal insulating panel — Type B

¢

-

Y YV Y Y Y VY Y Y Y Y

Key
1 floor covering
2 joist

Figure 5 — Effective thickness and effective thermal conductivity of thermal insulating layer of
flat thermal insulating panel with joist — Type G
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National building codes provide minimum thermal resistances for the insulating layers of floor heating.

5.1.7 Procedure for determining the design supply temperature of the heating medium

The design supply temperature of the heating medium 6y 4., is determined for the room where
the maximum design heat flux q,,,, is equal to the design heat flux g4,.. In heating rooms, thermal
conduction resistance of floor coverings (carpet, tiles, acoustic plates, etc.) is assumed to be uniformly
distributed. The thermal resistance of the floor coverings used for the design shall be specified. For the
room used for design, the temperature drop between supply and return medium o < 5 K is specified. If
necessary, a subdivision of the room into heating circuits shall be performed. Under these conditions,

the maxim

For the rogm with the maximum design heat flux q,,,,, a pipe spacing is chosen with which q,,ctem
r equal to the limit heat flux g, specified by the limit curves: (q,,,x < q¢; see Figure 6).

less than ¢

case of by < q¢, design heating medium differential supply temperature is Afy 405 < A8y ¢ + 2,
The maximum permissible design heating medium differential supply temperature is-determineq
Formula (1]1):
o
AQV,d& :AQH,des +E
where A@P Jdes < AeH,G .
Formula (1]1) applies if 6/A6} < 0,5. For the ratio (6/A6y) > 0,5, the following applies:
o o’
A6 =A0 =t
V,dej H,des 2 12A9H,des
The tempefature drop o in Formulae (11) and (12) in Figure 3 is designated to be 04,.

2| 3 L £ £] L 23l al o 1: il £ £] L I L)
I1x ucolsu IICAUITIUA qmax ula_y ICAUCIT UIILIT LIIC TIIINILC TICAU TITUA LIG l_DCC ) § 15 Ul v U)-

hins
In
b K.
| by

[11)

12)

10
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Y
R,,=0 0,05 01
110 = / / // 0,15
qG z qmax 100 : ———————————————————————— Z /— ————— é_—’.—':f\—— /
e | | 1= o SRR e |
-~ 90 F / // /4 : : 1
- |
- [
80 | VAR A4 7~
C A // // : !
. | D . E—— A H A
9 =70 - /I / ; : N
- | . q,
- [/ | : nQ
60 - / L -V
= / / ) G
50 F VAV A 4u Lo
: N/ A7 WD
40 E = 1 I P\:\
E /// / l (L. _g/2=25K
30 £ 4 T o
L | ]
L O |
Ny 5
o ~ gt B¢
B |
/I 11 1 1 1 1 1 1 | N D sl\l I! 1 11 1 1 ! 1 il 1 1 111 1
0 5 1 15 25 30 35 40
s
@& iy 46, X
A\ | Ae\/.des
% O AeH,des SA eH,G
S
X |a6y
v g O@
1 |limit curve C)
Figiire 6 — Detern%\%?ion of the desng;l su{)lply ;lemperature difference and temperatyre drop o;
0 or the other rooms
The result rmula (11) or (12) provides the design supply temperature 6y 4.5 as in Formdla (13).
ev&yi A9V,des + ei (13)

For all other rooms operated at the same supply temperature 6y 4., the associated temperature drops
for determining the water flow for (0;/A6y ;) < 0,5 shall be plotted from the field of characteristic curves
(see Figure 6) or calculated according to Formula (14) and (15), which are expressed by the heating
medium differential temperatures ABy ; corresponding to the respective values of the heat flux g;-

O
—-=(6v,des —(A264+6;))

© IS0 2021 - All rights reserved
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(15)

4(0 —(Afy; +6;
0=3A0y;|| 1+ (Ov.des ( ) ])
R 3A6y;

For (0; /A6y ;) > 0,5, the temperature drop o; is calculated as follows.

NOTE Formulae (11) and (14) are the result of simplifications and therefore, they are valid only under the
specific condition,o /A8y <0,5. Compared to this, Formulae (12) and (15) generally are applicable, i.e. for any

relationship, o /A8y .

If the design heat flux g4, cannot be obtained under the aforementioned conditions by any pipe spacing

for the rognrused—forthe C‘lcbigu, tt—isrecommended—to-include = per iphu atarea aud/'u1 to pro ide
alternative additional heating surfaces. The additional heating surfaces shall be selected to suit[the
purpose and location. In this case, the maximum design heat flux q,,,, for the embedded sy$tem may
now occur fin another room.
By ges cOuld be directly determined using the analytical solution of Formula (5) .
0 -0
AeH,de _ ( V,des R,des) _ o 16)
(OV,des _Qi) (QV,des _ei)
Inf ———= | In
(Or des —6:) (6y,des =0 —6;)
Since we khow A6y 4, 6; and o, we can solve the formula.
So we havs:
o
[Bi —(()-+0i) exp[T]]
H,des
Oy des T 17)
1—-exp 9
AHI-I,des
This could |be simplified by the following formula when <0,5
H,des
GV,des = Ael-l,des + ei + E '18)
Then we have
GR,des = 9V,des -0 :19)
To find 6 | directly forall other rooms, use the formulae shown below:
1 1y
Oy: —6;)3+(6r: — 6:)3)
ABy; E ( Vi 1) ,,( R)j 1) 20)
Since ev'] = ledes
We have:
1 1Y
9R,j = 9] + 2 . AQH‘J-3 - (ledes 0])3 (21)
Therefore,
0 =0y ges — eR,j (22)

12
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5.1.8 Procedure for determining the design heating medium flow rate

Itisrecommended to design for the same flow rate for heating and for cooling. In this way, no adjustments
of balancing valves are required when switching between heating and cooling. One way to change the
flow rate between heating and cooling is to apply a circulation pump with different settings. The design
heating medium flow rate m of a surface heating circuit is calculated as follows (see Figure 7):

Ag - R, 6.-6
my =t 1[40 A0 (23)
G‘Cwa Ru qRu

Cwals tHHE SPECIICTIEdL CaPACIly O WALET, Gy, =% 1IJU J/(KE'R )

(using this value together with g in W/m?2 in Formula (23), m is provided in kg/s);
R, isthe upwards partial heat transmission resistance of the floor structure [See Formula (24]];
R, isthe downwards partial heat transmission resistance of the floor structure [see Formula (25)];
0, isthe standard indoor room temperature in accordance with ISO. 11855-2;
0, isthe indoor temperature of a room under the floor heated room.

With respect to the thermal resistances indicated in Figure 7, thefollowing formulae are valid, and back
sid¢ thermal resistance of insulating layer for type A and C iscalculated by Annex A.

R, =%+R/1,B +;u—u (24)

Ry =Ry ins +Rj ¢ +R/l,p1 +Ry (25)
where

1/hg is the thermal resistance'on the heating floor surface; 1/hg = 0,0 093 (m?2-K)/W;

R/l,pl is the thermal resistance of the plaster;

Ry . is the thermd] nesistance on the ceiling under the floor heated room; Ry, . = 0,17 (m?-K)/W.

NOTE The calculatiomprocedure above described on the basis of Figure 7 is to be understood af a principle
one] For other structufes; an appropriate modification can be necessary.

© IS0 2021 - All rights reserved 13
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Figure 7 — Model of a floor construction with-floor heating system installed

inwards heat transmission resistance of‘the surface structure R, covers the inward lpeat
conductior] and heat transmission resistances, arid"the partial outwards heat transmission resistgnce
of the surflace structure R, covers the back-sideé heat conduction and heat transmission resistances
(refer to R{and R, in ISO 11855-2:2021, Anniexes A and B).

5.1.9 Peripheral areas

The area of the peripheral heating-surface Ay with an increased surface temperature (for exampl¢ up
um of 35 °C) is generally situated along the outer walls of a room with a maximum width
described in 5.E5;design of peripheral areas is based on the higher limit curve, 6g L. -
0, = 15 K (see Figure 1). Il 6aSe a series circuit is formed with a heating circuit in the occupied area,the

to a maxi
of 1 m. As

temperatu
from the Iq
into the oc

e drop in theperipheral area shall be selected so that the supply temperature, calculdted

wer limitcurve, is not exceeded by entry of the heating medium from the peripheral grea

Cupied-atéa.

5.2 Ceilingheating systems

5.2.1 General

It is recommended to apply the descriptions for floor heating system given in 5.1 for ceiling heating
system accordingly (in the respective wordings replace “floor heating” by “ceiling heating”) with
exception of 5.1.5 for limit curves.

5.2.2 Limit curves

Physiological limitations concerning the surface temperatures of ceiling heating systems depend on
geometrical conditions, i.e. in practice on the respective application. Therefore, in this document, only
average conditions can be taken into consideration. Consequently, it is emphasized that in practical
engineering the real conditions shall be taken into account.

14

© ISO 2021 - All rights reserve

d


https://standardsiso.com/api/?name=e0e71b61f50c882e578b2b064af4de84

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Symbols
	5 Radiant panel
	5.1 Floor heating systems
	5.1.1 Design procedure
	5.1.2 Heating medium differential temperature
	5.1.3 Characteristic curve
	5.1.4 Field of characteristic curves
	5.1.5 Limit curves
	5.1.6 Downwards thermal insulation
	5.1.7 Procedure for determining the design supply temperature of the heating medium
	5.1.8 Procedure for determining the design heating medium flow rate
	5.1.9 Peripheral areas
	5.2 Ceiling heating systems
	5.2.1 General
	5.2.2 Limit curves
	5.2.3 Procedure for determining the design heating medium flow rate
	5.3 Wall heating systems
	5.3.1 General
	5.3.2 Limit curves
	5.3.3 Procedure for determining the design heating medium flow rate
	5.4 Floor cooling systems
	5.4.1 Design procedure
	5.4.2 Cooling medium differential temperature
	5.4.3 Characteristic curve
	5.4.4 Field of characteristic curves
	5.4.5 Limit curves
	5.4.6 Downwards thermal insulation
	5.4.7 Procedure for determining the supply design temperature of cooling medium
	5.4.8 Procedure for determining the design cooling medium flow rate
	5.5 Ceiling cooling systems
	5.6 Wall cooling systems
	Annex A (normative)  Thermal insulation for type A and C
	Bibliography

