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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standa
bodies (ISO member bodies). The work of preparing International Standards is normally carried

rds
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 w

rk.

ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters

electrotechnical standardization.

The procedures 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 geeded for
different types of ISO document should be noted. This document was drafted in accordance with
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the
of (a) patent(s). ISO takes no position concerning the evidence, validity or applicability of any clain
patent rights in respect thereof. As of the date of publication of this dotument, ISO had not recei
notice of (a) patent(s) which may be required to implement this documeént. However, implementers

of

are
the
the

Lse
ned
ved
are

cautioned that this may not represent the latest information, which*nray be obtained from the patent

database available at www.iso.org/patents. ISO shall not be held-responsible for identifying any or
such patent rights.

Any trade name used in this document is information givenyfor the convenience of users and does
constitute an endorsement.

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

This document was prepared by Tech@ical Committee ISO/TC 205, Building environment design
collaboration with the European Committee for Standardization (CEN) Technical Committee C}

all

not

ind
to
see

in

EN/

TC 228, Heating systems and water*hased cooling systems in buildings, in accordance with the Agreement

on technical cooperation between1SO and CEN (Vienna Agreement).
Alist of all parts in the ISO, 11855 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards bod
complete listing of these bodies can be found at www.iso.org/members.html.
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Building environment desigh — Embedded radiant heating

and cooling systems —

Part2:
Determination of the design heating and cooling capacity

AMENDMENT 1

Clause 4, Table 1

Modify the following rows:

Table 1 — Symbols

insulation to the outward edge of the pipes (see Figure 2)

Symbol Unit Quantity
Sh m In system type II, thickness of thermal insulation from the outward edge of the
insulation to the inward edge of the’pipes (see Figure 2)
5 m In system type II, thicknessof)thermal insulation from the outward edge of the

S m Thickness of the screed\(excluding the pipes in system type I)

Clause 7, second paragraph
Modify to the following:

A given system construction.can only be calculated with one of the simplified methods. The corfj

ect

method to apply depends on'the system type I to [V (position of pipes, concrete or wooden construction)

and the boundary conditions listed in Table 2.
Delete the NOTE.
Table 2

Modify to thefollowing:

Table 2 — Criteria for selection of simplified calculation method

New old Reference to
Pipe position system | system | Figure Boundary conditions
method
type type
In screed I A,C, H, 2a) |(W=20,050ms,=20,01m 71
Thermally decoupled from the struc- L] 0,008 m<d<0,03m A2.2
tcuralbgse of the building by thermal s./A. 20,01
insulation u/ e
In insulation, conductive devices II B 2b) [0,05m<W<045m 71
Not wooden constructions except 0,014m=<d<0,022m A.2.3
for .welght bearing and thermal dif- 0,01 m<s,/A, <018 m
fusion layer ui e
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Table 2 (continued)

New old
. ... . - Reference to
Pipe position system | system | Figure Boundary conditions
method
type type
In concrete slab \% E 4 S /W=0,3 7.2,
B.1
Capillary tubes in concrete surface 1 F o d,/W<0,2 7.2,B.2
Wqoden constructions, pipes in sub IV G 6 (A, 2102 7.2, Annex C
flopr or under sub floor, conductive S > 0.01
deyices wLa=Y
7.1,|second and third paragraphs

Delete the following:

This calculation method is given in Annex A for the following four types of systems:

type A with pipes embedded in the screed or concrete (see Figure 2 and'A:2.2);
type B with pipes embedded outside the screed (see Figure 2 and A\2!3);
type C with pipes embedded in the screed (see Figure 2 and A,2:2);

type D plane section systems (see A.2.4).

Figure 2 shows the types as embedded in the floor, but the methods can also be applied for wall and

cei

ing systems with a corresponding position of the pipes.

Replace with the following:

Thi

Fig
cei

7.1,

s calculation method is given in Annex A for¢he following five types of system:
type I: pipes directly included in a thermal diffusion layer (see Figure 2);

type II: pipes included in thermakinsulation layer with additional thermal conduction layer (see
Figure 3);

type IlI: capillary tubes dixectly included in a thermal diffusion layer (see Figure 4);
type IV: pipes with athermal reflection layer and an air gap to floor covering (see Figure 5);
type V: pipes included directly in the structural construction (TABS) (see Figure 6).

ure 3 shows(the types as embedded in the floor, but the methods can also be applied for wall and
ing systems'with a corresponding position of the pipes.

Figure 2 a)

Replace Figure 2 a) with the new Figure 2.
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Key
D

In
Pe
Pt
Sf
St
Su
Td
w

7.1, Figure 2 b)

Replace Figure 2 b) with the new Figure 3.

external diameter of the pipe
thermal insulation layer

pipes or electric cables

protection layer

surface layer

structural layer

thickness of the layer above the pipe
thermal diffusion layer

pipe spacing

Figure 2 — Radiant system type I: pipes directly included in a thermal diffusion layer

©1S0 2023 - All rights reserved 3


https://standardsiso.com/api/?name=9b983db5587aa12aff014ca2f40c09b1

ISO 11855-2:2021/Amd.1:2023(E)

Te T

R

St

Key
In | thermal insulation layer

Pe | pipes or electric cables

Pt | protection layer

Sf | surface layer

St | structural layer

s, | thickness of the layer above the pipe
Sw1 | thickness of heat conducting device
Tc | thermal conduction layer

Td | thermal diffusion layer

W | pipe spacing

Figure 3 — Radiant system type II: pipes included in a thermal insulation layer with additional
thermal conduction layer

7.1|Figure 2 c)

Replace Figure 2 c) with the new Figure 4.
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In UO-'O-‘O'VO‘O-'O"O'-O/O-'O'.O'-O-‘O-O\
\ Ct

OO LT
L0000

™~

Key

Ct capillary tubes

In  thermal insulation layer
Pt protection layer

S surface layer

St structural layer

. thickness of the layer above the pipe

Td thermal diffusion layer

Figure 4 — Radiant system type III: capillary tubes directly included in a thermal diffusion
layer

7.1, Figure 2 d)

Replace Figute 2 d) with the new Figure 5.
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Jt

Key
Ag | air gap

In | thermal insulation layer

Jt |joist

I, | distance between the joists
thickness of the joist

Pe | pipes or electric cables

Sc | structural construction

Sf | surface layer (floor covering)
ins| thickness of thermal insulation
St | structural layer

Tr | thermal reflection layer

Figure 5 — Radiant system type IV: pipes with a thermal reflection layer and an air gap to floor
covering

7.1|Figure 2 e)

Replace Figure 2 e)}\with the new Figure 6.
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Key

Pe pipes or electric cables
Sf surface layer

St structural layer

Figure 6 — Radiant system type V: pipes included directly in the structure construction (TABS)

7.1, Figure 2 f)

Remove Figure 2 f).

7.2
Modify to the following:
The concept is shown in Figure 7.

This calculation method, using the genéral resistance concept, is given in Annex B for the following t
types of system:

— system type V with pipes.embedded in massive concrete slabs (see Figure 6);

— system type Il with capillary pipes embedded in a layer at the inside surface (see Figure 4).

© IS0 2023 - All rights reserved
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Ri
RHC
O——

I Re

external resistance
Ry equivalent resistance
internal resistance

Figure 7 — Basic network of thermal resistance

Dimensions and other relevant parameters for these construétions are given in Figures 8 and 9.

1
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6 | temperature

014 temperature of the thermal diffusion layer
thermal conductivity

external diameter of the pipe

s thickness

s, thickness of the pipe wall
U heat transfer coefficient
W  pipe spacing
1 spacel
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2  space?2

Figure 8 — Pipes embedded in a massive concrete layer, type V
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C

014 temperature of the thermal diffusion layer
thermal conductivity
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external diameter of the pipe
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heat resistance of the wall

o™
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resistance between the pipes
thickness

thickness of the pipe wall
heat transfer coefficient

pipe spacing

space 1

Nr—\gq_gncn

space 2

Figure 9 — Capillary pipes embedded in a layer at the inner surface, type III

A2:1, Table A.1

Mndify tothe fn]]m/\ring-

©1S0 2023 - All rights reserved 9
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Table A.1 — Criteria for selection of the simplified calculation method

System Figure Boundary conditions Reference to meth-
type od
I Figure 2 T=>=0,050m A.2.2
5,20,01m
0,008m=<D<0,03m
S./2. 20,01
I1 Figure 3 0,0m=<T<045m A.2.3
0,014m<D<0,022m
00lm<s,/A,<0,18 m

A.2\2, first paragraph
Modify to the following:
A.2.2 Systems with pipes inside the screed (system type I)

For these systems (see Figure 2), the characteristic curves are calctlated by:

q=B-ag -a(,nvw -a{?U -ag'D -ABy (A.3)

where B = B, = 6,7 in W/m?K.

A.2\3, first paragraph
M

@)

dify to the following:
A.2.3 Systems with pipes below the:screed or timber floor (system type II)

For these systems (see Figure-3),-the variable thickness s, of the weight bearing layer and its
variable thermal conductivity Ay are represented by a factor ay;. The pipe diameter has no effect.
However, the contact betwéen' the heating pipe and the heat conducting device or any other heat

distribution device is an(mportant parameter. The characteristic curve is calculated from Formula
(A.11):

A.2\4, first paragraph
M

o

dify to the.following:

Formuila (A.17) applies to surfaces fully covered with embedded heating or cooling elements (see
Figure 4):

A.2.5
Replace with the following:
The procedure for the determination of the limits of the heat flux is shown in principle within Figure A.2.

The limit curve (see Figure A.2) gives the relationship between the specific thermal output and the
temperature difference between the heating medium and the room for cases where the maximum
permissible difference between surface temperature and indoor room temperature (9 K or 15 K,
respectively; see Table A.21) is achieved.

10 © IS0 2023 - All rights reserved
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The limit curve is calculated using the following expression in form of a product.

The limit curves are calculated by Formula (A.19):

ABy 16

qc =9-Bg - 7 in W/m? (A.19)
‘A71"\DY‘D D i(‘ Lal I‘nﬂFFI‘I‘I‘D“" i“ ’\l‘f‘f\v‘f‘ql‘\f‘ﬂ ‘AYifl‘\'
whereB—isa-coefficientinaccordance-with:
— for system type I systems: Tables A.5, A.6, A.7 or A.8, depending on the ratio s, /Ag;
— for system type Il systems: Table A.18;
— for plane section systems: B; = 100 W/(m?K);
ng is an exponent in accordance with:
— for system type I systems: Table A.9 or A.10, depending on the ratio s, / 4g;
— for system type Il systems: Table A.19;
— for plane section systems: ng = 0.
¢ is the factor for conversion to any values of temperatures Opga,/and 6; and is calculated according to
Formula (A.20):

1,1
0 -0, |
¢= F,max i (A.ZO)
AQ,
where A6, =9K.
The intersection of the characteristic curve with the limit curve is calculated using Formula (A.21),
expressed in K:
1
1—nG
ABy ;=0 Be (AR1)
HG = | "3 . '
B‘Haim t
i
The limit curves forysystem type I systems, for T > 0,375 m, are calculated according to Formulae (A.22)
to (A.24):
0,375 m
46 =qg:0375s g (AR2)
w

4056 =A06,0,375  fo (AR3)
where

46:0.375 is the limit heat flux in W/m?, calculated for a spacing W = 0,375 m;

04,6:0,375 is the limit temperature difference between the heating medium and the room in K,

calculated for a spacing W= 0,375 m.

and

fe=1,0 for 24<0,173

G ) W =Y,

©1S0 2023 - All rights reserved 11


https://standardsiso.com/api/?name=9b983db5587aa12aff014ca2f40c09b1

ISO 11855-2:2021/Amd.1:2023(E)

w
0,375
w

where ¢ oy 1S the maximum permissible heat flux in accordance with Table A.21, calculated for an
isothermal surface temperature distribution using the basic characteristic curve (Figure 2), with

0,375 | _20(s, /W-0,173)?
4G max _[qG,max —4G,0375" :l'e (su/ )

fe=

for 2% 50,173 (A.24)
w

46,0375 "

(Op—-b =48

=0
m U O F, max 1%

For|system type Il systems, Formulae (A.11) and (A.12) apply directly, when the pipe spacing W and the
width of the heat diffusion device Ly, are the same. For Ly < W, the heat flux q¢ 1, -, calculatedjin

accprdance with Formula (A.11), shall be corrected using Formula (A.25):

a .
G =————-g, 1, —w in W/m? (A.25)
AWL, Ly, =W
where
AWL, Ly, =W is the heat conduction factor in accordance with Tables A,11to A.16, in W/(m?2-K);
awy, is the heat conduction factor, calculated in accordanceswith Formula (A.16), in W/

(m2-K).

The limit temperature difference between the heating medium and-the room, Agy ;, remains unchanged
as yith Ly = W.
For) ABy =6p ax —0; =9K, @ =1 and R, 5 = 0, the limit heat flux q;; is designated as the heat flux, gy, and

the| associated heating medium differential temperature A6y is designated as the nominal heating
meflium differential temperature, A6y .

The¢ maximum possible value of the heat flux, g¢ .« for isothermal surface temperature distribution
lieq on the basic characteristic curve (see Clausé’6, Figure 1, where 6, =0 . =605 nay )-

If vialues of qg higher than q ., are detérmined by Formula (A.19) due to inaccuracy of calculations,
interpolations and linearization, q¢ =.g¢max Shall be applied.

—

A7
Replace with the following:

For type I systems,;the thermal conductivity in the screed is changed by inserts such as attachment
studs or similay components. If their A; volume percentage in the screed amountsto 15% = 25 %,

an effectivel thermal conductivity of the component, Az, shall be used for calculations [see
Formula (A.28), expressed in W/(m-K)]:

s = (1-y) A +y Ay (A.28)

where

A is the thermal conductivity of the screed in W/(m-K);
Aw  is the thermal conductivity of the attachment studs in W/(m-K);

'd is the volume ratio of the attachment studs in the screed.

12 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=9b983db5587aa12aff014ca2f40c09b1

ISO 11855-2:2021/Amd.1:2023(E)

A.4, Figure A.1, Figure A.2 and Figure A.3

Delete Figure A.1, Figure A.2 and Figure A.3 and insert new Figure A.1 as follows:

QOO0

VAVAVAVAVAYAYAVAVAVAVAVAYAVAY .9(\2 ’ qu‘wgv -
0000000000000 00000 QOO0

a) Typel b) Type Il c) Type III
Key
Sy thickness of the layer above the pipe
s,  thickness of the heat conducting device
Figure A.1 — Definition of s, for\the different system types
Figure A.4

Change figure number from Figure A.4t¢’Figure A.2.

Figure A.5

Change figure number frem Figure A.5 to Figure A.3.

Figure A.6

Change figure’/number from Figure A.6 to Figure A.4.

Table A.2

Modify table title as follows:

Table A.2 Pipe spacing factor for ay, for system type I

Table A.3
Modify table title as follows:

Table A.3 — Covering factor a; depending on pipe spacing T and thermal conduction resistance
of the surface covering for system type I

©1S0 2023 - All rights reserved 13
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Table A.4

Modify table title as follows:

Table A.4 — Pipe external diameter factor aj, depending on thermal conduction resistance R) g

of the floor covering and the pipe spacing W for system type |

Tah
M

)

Tah

Tah

Ta
w

Tah

Tal

Tah

le A.5
lify table title as follows:

Table A.5 — Coefficient B;, depending on the ratio s, /Ag for s, /A < 0,079 2 and on the pipe
spacing T for systems with pipes installed inside the screed (system type)

le A.6
dify table title as follows:

[able A.6 — Coefficient B, depending on the ratio s, /W for s /Ag > 0,079 2 for systems with
pipes installed inside the screed (system type I)

le A.7
dify table title as follows:

le A.7 — Exponent ng, depending on the ratio s, /A for s ,/A; < 0,079 2 and on the pipe spacing
or systems with pipes installed inside the’screed (system type I)

le A.8
lify table title as follows:

ple A.8 — Exponent ng-depending on the ratio s,/W for s,/Ag > 0,079 2 for systems with pipes
installed inside the screed (system type I)

le A.9
(ify tablé title as follows:

Table A.9 — Pipe spacing factor ayy for system type II

Table A.10

Modify table title as follows:

Table A.10 — Factor b, depending on pipe spacing W for system type II

Table A.11

14
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Modify table title as follows:

Table A.11 — Heat conduction device factor ay;; depending on pipe spacing W, pipe external
diameter D and characteristic value Ky, for system type II (K, = 0)

Table A.12

Modify table title as follows:

=]

Table A.12 — Heat conduction device factor ayy; depending on pipe spacing W, pipe exteérna
diameter D and characteristic value Ky, for system type II (Ky,; = 0,1)

Table A.13

Modify table title as follows:

=]

Table A.13 — Heat conduction device factor ayy; depending on pipe-spacing W, pipe externa
diameter D and characteristic value Ky, for system type II (Ky, = 0,2)

Table A.14
Modify table title as follows:

Table A.14 — Heat conduction device factor ay, depending on pipe spacing W, pipe external
diameter D and characteristic value Ky, for system type II (K, = 0,3)

Table A.15

Modify table title as follows:

=]

Table A.15 — Heat conduction device factor ayy; depending on pipe spacing W, pipe externa
diameter D and characteristic value Ky, for system type II (Ky, = 0,4)

Table A.16
Modify table title as follows:

Table A.16 > Heat conduction device factor ay,; depending on pipe spacing W and characteristic
value Ky, for system type II (Ky,, 2 0,5) (ay,, no longer dependent on D)

Table A.17

Modify table title as follows:

Table A.17 — Correction factor for the contact ag for system type II

Table A.18
Modify table title as follows:

Table A.18 — Coefficient B; depending on Ky, and pipe spacing W for system type Il

© IS0 2023 - All rights reserved 15
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