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Building environment design
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Building environment design (ZZEIRIFEIRET) ANSI(7 A1) A)
General principles (—#&/E8l) BSI(AF1JR)

Design of energy-efficient buildings
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Indoor thermal environment (ER;EE#IREE) SA(A—ARKZ1)7)
Indoor visual environment (ERNLIREE) AFNOR(ZS X)
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Heating and cooling systems (BEABEI AT L) AFNOR(7Z2X)
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Radiant heating and cooling systems

® CNFETO/EED
2007.6 1St meeting at Helsinki, Finland
2007.11 2" meeting at Cairo, Egypt
2008.6 34 meeting at Salt Lake city, USA
2008.11 4t meeting at Delft, Netherland
2009.5 5% meeting at Busan, Korea
2009.11 6" meeting at Kyoto, Japan
2010.11 7' meeting at Sydney, Australia
2011.9 8" meeting at Chicago, USA
2012.9 9™ meeting at La Rochelle, France
2013.9 10 meeting at Stockholm, Sweden
2014.9 11" meeting at Wuxi, China
2015.9 12! meeting at Victoria, Canada
2016.9 13" meeting at Berlin, Germany



ISO 11855

Building environment desigh — Design, dimensioning,
installation and control of embedded radiant heating and
cooling systems

® Part 1:
® Part 2:

® Part 3:

® Part 4.

® Part 5:
® Part 6:

Definition, symbols, and comfort criteria
Determination of the design heating and
cooling capacity

Design and dimensioning

Dimensioning and calculation of the
dynamic heating and cooling capacity of
Thermo Active Building Systems (TABS)
Installation

Control



ISO 11855

Building environment desigh — Design, dimensioning,
installation and control of embedded radiant heating and

cooling systems

® Part 7: Input parameter for the energy

calculation

Determination of parameters for the

energy efficiency of heating and cooling

emission products in relation to the ISO

52031
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ISO 18566 (ISO/DIS, NP TR, NP)

Building Environment Design — Design, test methods and
control of ==

® Part 1: Definition, symbols, technical
specifications and requirements

® Part 2: Determination of heating and cooling
capacity of ceiling mounted radiant panels

® Part 3: Design of ceiling mounted radiant panels

® Part 4: Control of ceiling mounted radiant
heating and cooling panels

® Part 5: Technical report

® Part 6: Input parameter for the energy
calculation



ISO 11855

Building environment desigh — Design, dimensioning,
installation and control of embedded radiant heating and
cooling systems

® Part 1: Definition, symbols, and comfort criteria

Part 1 specifies the comfort criteria which should
be considered in desighing embedded radiant
heating and cooling systems, since the main
objective of the radiant heating and cooling system
Is to satisfy thermal comfort of the occupants.



ISO 11855

Building environment desigh — Design, dimensioning,
installation and control of embedded radiant heating and
cooling systems

® Part 1: Definition, symbols, and comfort criteria

5 Comfort criteria
5.1 General thermal comfort
5.2 Local thermal comfort
5.3 Acoustical comfort

Annex A (informative)
Floor surface temperature for thermal comfort

Annex B (informative)
Draught.
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Figure 1 — Local thermal discomfort caused by radiant temperature asymmetry

10



Y o

80 -
60 -

40 -

20

I |
0 2 4 6 8 10K

Key
X air temperature difference between head and feet
Y dissatisfied

Figure 2 — Local thermal discomfort caused by vertical air temperature difference

11



0 B WN = o 3

30 | ! ]
20 2

13 X

un
(V)
L=

floor temperature, °C

skin temperature, °C

contact time, 90 min

contact time, 60 min

contact time, 30 min

contact time, 10 min

wood floor covering with electric floor heating panel

Figure A.1 — Relation between floor temperature and skin temperature when seated on an
electrically heated floor 12
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ISO 11855

Building environment desigh — Design, dimensioning,
installation and control of embedded radiant heating and
cooling systems

® Part 2: Determination of the design heating and
cooling capacity

Part 2 provides steady-state calculation methods
for determination of the heating and cooling
capacity.

14



ISO 11855

Building environment desigh — Design, dimensioning,
installation and control of embedded radiant heating and
cooling systems

® Part 2: Determination of the design heating and
cooling capacity

5 Concept of the method to determine the
heating and cooling capacity

6 Heat exchange coefficient between surface and
space

7 Simplified calculation methods for determining
heating and cooling capacity or surface
temperature

8 Use of basic calculation programs

9 Calculation of the heating and cooling capacity

15
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floor covering

weight bearing and thermal diffusion layer (cement screed, anhydrite screed, asphalt screed)
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floor covering R, B
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structural bearing

Figure 2 — System types A, B and C covered by the method in Annex A
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ISO 11855

Building environment desigh — Design, dimensioning,
installation and control of embedded radiant heating and
cooling systems

® Part 3: Design and dimensioning
Part 3 specifies design and dimensioning methods

of radiant heating and cooling systems to ensure
the heating and cooling capacity.

21



ISO 11855

Building environment desigh — Design, dimensioning,
installation and control of embedded radiant heating and
cooling systems

® Part 3: Design and dimensioning

5 Radiant panel
5.1 Floor heating systems
5.2 Celling heating systems
5.3 Wall heating systems
5.4 Floor cooling systems
5.5 Ceiling cooling systems
5.6 Wall cooling systems

22
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ISO 11855

Building environment desigh — Design, dimensioning,
installation and control of embedded radiant heating and
cooling systems

® Part 4: Dimensioning and calculation of the
dynamic heating and cooling capacity of
Thermo Active Building Systems (TABS)

Part 4 provides a dimensioning and calculation
method to desigh Thermo Active Building Systems
(TABS) for energy-saving purposes, since radiant
heating and cooling systems can reduce energy
consumption and heat source size by using
renewable energy.

25



ISO 11855

Building environment desigh — Design, dimensioning,
installation and control of embedded radiant heating and
cooling systems

® Part 4: Dimensioning and calculation of the
dynamic heating and cooling capacity of
Thermo Active Building Systems (TABS)

5 The concept of Thermally Active Surfaces (TAS)
6 Calculation methods

6.1 General

6.2 Rough sizing method

6.3 Simplified sizing by diagrams

6.4 Simplified model based on finite

difference method (FDM)
6.5 Dynamic building simulation programs

26
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1 heating/cooling equipment

2 hydraulic circuit

3 slab including core layer with pipes

4 possible additional resistances (floor covering or suspended ceiling)
5 room below and room above

PL pipe level

Figure 2 — Simple scheme of a TAS 28
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LS lower part of the slab
LST lower surface temperature (ceiling)
R circuit total thermal resistance

us upper part of the slab

UST upper surface temperature (floor)
GrL mean temperature at the pipe level
Bwaerin  water supply temperature

Figure 8 — Simplified model for the conductive heat transfer in a structure containing pipes 31
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i length of installed pipes

LS lower part of the slab

R pipe thickness thermal resistance

Ra convection thermal resistance at the pipe inner side
Ry pipe level thermal resistance

R water flow thermal resistance

T pipe spacing

us upper part of the slab

Bespav  average temperature at the outer side of the pipe
fspav  average temperature at the inner side of the pipe
% average temperature at the pipe level

Bwnawecay  Water average temperature

Bnawerin  water inlet temperature
By o Water outlet temperature

Fiaure 15 — General scheme of the Resistance Method 33



ISO 11855

Building environment desigh — Design, dimensioning,
installation and control of embedded radiant heating and
cooling systems

® Part 5: Installation

Part 5 addresses the installation process for the
system to operate as intended.

34



ISO 11855

Building environment desigh — Design, dimensioning,
installation and control of embedded radiant heating and
cooling systems

® Part 5: Installation

5 Installation
5.1 Floor heating and cooling systems
5.2 Heating and cooling systems embedded in
ceilings and walls

Annex A (informative)

Corrosion prevention
35



Table 2 — Minimum thermal resistance of insulating layers below the pipes of heating/cooling
systems (m2 K)/W

Unheated or

External design temperature below

Heated intermittent heated
room room below or
below directly on the 64=0°C 0°C>64=-5°C -5°C>6=2-15°C
ground @
thermal
resistance 0,75 1,25 1,25 1.50 2,00
R/‘.,ins

a

With ground water level < 5m below the supporting base, the value should be increased.

36



ISO 11855

Building environment desigh — Design, dimensioning,
installation and control of embedded radiant heating and
cooling systems

® Part 6: Control

Part 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.

37



ISO 11855

Building environment desigh — Design, dimensioning,
installation and control of embedded radiant heating and
cooling systems

® Part 6: Control

4 Controls

4.1 General

4.2 Central control

4.3 Zone control

4.4 Local (room) control

4.5 Influence of thermal mass of embedded
systems

4.6 Self-regulating effect

4.7 Control of TABS

Annex A (informative)
Control of radiant floor heating-cooling systems,_,
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Figure 1 — Principal diagram of an embedded radiant heating and cooling system exemplified
by a floor system
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