




DISTRIBUTION TECHNIQUE

aquatherm orange system  Manifold for underfloor heating

Installation

The fixed command control can be installed optionally left or right at the aquatherm orange system heating circuit manifold.

MANIFOLD TECHNIQUE
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Function

The aquatherm orange system-pump module works according to the 
principle of the mixing controls as set value.

The required flow temperature for the underfloor heating is adjusted with 
the hand wheel. The necessary water quantity is mixed from the boiler 
circuit (e.g. 60° C) via the manifold-return to the underfloor heating circuit.

The safety temperature limiter disconnects the circulation pump when 
exceeding the maximum temperature.

Room thermostats for the control of individual rooms are urgently requested 
acc. to heating installation regulations.

As far as only one room is equipped with floor heating, the thermostat can 
be fitted on the circulation pump.

Advice

The aquatherm orange system -pump module is only designed for 
application in a pump hot-water heating installation, constructed according 
to the following plant scheme.

Different volumen flows and inlet pressures in front of the control valves 
and pumps possibly require the application of “an element for hydraulical 
balancing”.

Particularly in connections with boilers the application of “elements for 
hydraulical balancing” is recommended by aquatherm. 

(Elements for hydraulical balancing are not part of the aquatherm product 
range.They must be dimensioned and installed by customers.)

MANIFOLD  TECHNIQUE
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AUTOMATIC CONTROL

Plant scheme with external hydraulical balancing
(Manufacturer´s instructions must be regarded!)

AUTOMATIC CONTROL
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AUTOMATIC CONTROL

Requirements

The regulation for energy saving thermal protection and energy saving 
installation technique for buildings (Decree for Energy Saving – EnEv),  
stipulates in §14 Distributing Facilities and Hot Water Systems:

“Heating systems must be equipped with automatically operating devices 
for adjusting the temperature in each room.” Underfloor heating in rooms 
with less than six square meter of floor space is exempted from this duty.

Consequently, every underfloor and wall heating system in residential 
buildings has to be provided with an individual room control system.

Pre-control

As defined by the Regulation for Heating Systems the underfloor and wall 
heating systems must be pre-controlled with outside temperature sensors.

This requirement is met by a sliding operation of the heat generators. In 
case of combined systems a mixing loop is used so that there is an external 
temperature control for both control circuits.

Programmable thermostat (night setback) 

A night setback is also useful for underfloor and wall heating systems. Only 
the setback and heating-up times are advanced accordingly. 

Delays of approx. 1.5 - 3.0 hours have to be expected.

Protection against excess temperature

A protection against excess temperature is a necessity!

Normally contact thermostats are installed disconnecting  the circulation 
pump upon excess of the adjusted temperature or closing the mixing motor.

A gravity brake or a return valve have to be used. The excess temperature 
protection control should be adjusted to 60° C.

Circulation pump

The circulation pump has to be selected according to the calculated water 
quantity and the highest pressure loss.

AUTOMATIC CONTROL
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aquatherm orange system  Actuator

Characteristics

The thermoelectric actuator is a final control element tested by VDE with 
a spark protection suitable for aquatherm orange system manifold valves.

It has a special electrically heated expansion system and is controlled by 
a room thermostat. The actuator works without noise and keeps the valve 
closed in a powerless condition.

The case is heat resistant and made of shock-resistant plastic. 

The actuator is provided with a 100 cm connection cable and especially 
suitable for installation into manifold cabinets due to its compact design.

The actuator shows a uniform opening and closing course. After expiration 
of a delay time of approx. 3 minutes the opening course procedure is effec-
ted by the electrically heated expansion system. 

The closing procedure is started after interruption of the current supply by 
cooling down the expansion system.

The actuation - due to the “first open function” - is supplied currentless 
open. After snap-on installation - in the shell phase - it is possible to heat 
without electric drive.

When starting (electrical connection) it is ready by the first lifting (power off).

The valve position indicator registers if the valve is open or closed. 

The valve is open when the blue field is indicated. 
The indicator is well visible from each position.

AUTOMATIC CONTROL

Art.-No. Technical data  PU

94102 230 Volt 1 Pc

94103 24 Volt 1 Pc

Actuator

AUTOMATIC CONTROL
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AUTOMATIC CONTROL

aquatherm orange system  Room thermostat

Characteristics 

The aquatherm orange system-room thermostat with thermal feedback 
controls the room temperature in connection with the aquatherm actuator.

The base is suitable for installation to the wall and on switch boxes. It fits 
to most switch combinations.

Special advantages

• The seclected room temperature keeps constant.

• Energy is saved.

• Modern convenience.

AUTOMATIC CONTROL (HEATING - 230 VOLT)

ROOM THERMOSTAT 

Room thermostat with thermal feedback 

Art.-No.
Technical 

Data
Switching 
difference

Colour PU

94207
230 V 
50 Hz 

0.5 K white 1 Pc
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aquatherm orange system   Connection system 230 Volt

Characteristics 

With the aquatherm orange system-connection system EV 230 the actua-
tors are wired rapidly with room thermostats.

The usual cable tangle in distribution boxes or cable ducts definitely 
belongs to the past.

Due to the compact design the installation within the aquatherm orange 
system manifold cabinets is guaranteed.

Special advantages

Perfect individual room control with the aquatherm orange system-
connection system EV 230 by:

Clear allocation of the connection

Proper cable guiding

Up to 6 room thermostats connectable

Up to 14 actuators connectable

With pump control

Ready to be installed into the aquatherm orange system-manifold cabinet

Art.-No. Technical Data PU

94240 230 V 1 Pc

Connection system B 2022 N 230 V

AUTOMATIC CONTROL (HEATING - 230 VOLT) 

CONNECTION SYSTEM 

AUTOMATIC CONTROL
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aquatherm orange system  Connection system wireless 230 Volt

The aquatherm orange system-connection system wireless is used for in-
stallation of underfloor and wall heating in new buildings as well as for 
refurbishment.

The advantage of this installation is the wireless and individual placement 
of the room thermostats, as no mortise and plaster works are necessary.

Easy allocation of sender and receiver.

The signal codes sent from the control unit grant an exclusive transmission 
to the assigned channels.

screwless plug/clamp connection technique

operation status display LED

function display

valve protection mode

integrated pump control

868 MHZ technology for signal transmission

Art.-No. Technical Data PU

94246
4 wireless controls

10 actuators
1 Pc

94247
6 wireless controls

10 actuators
1 Pc

Connection system wireless 230 Volt

AUTOMATIC CONTROL (HEATING, 230 VOLT, WIRELESS)

CONNECTION SYSTEM

AUTOMATIC CONTROL
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aquatherm orange system  Room thermostat wireless 868 r1 

The installation of the wireless room thermostats is simple and flexible due 
to its assembly without cables. Via learning mode the connection between 
temperature control and connection-system wireless is established.

Temperature control using wireless transmission

Rotary temperature control knob with degree “soft clicks”

Limitation of set temperature range  
 
Selection of operating mode (ON / OFF / AUTOMATIC)

Operating voltage via battery 2 x LR03/AAA

Transmitter frequency 868 MHz

AUTOMATIC CONTROL 

(HEATING, 230 VOLT, WIRELESS)

Art.-No. Technical Data Colour PU

94251
temperature area

5 - 30°C
white 1 Pc

Room thermostat wireless RF 64202

AUTOMATIC CONTROL
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aquatherm orange system   Connection system 24 Volt

Characteristics 

With the aquatherm orange system-connection system EV 24 H/K Hyg.  
the actuators are wired rapidly with room thermostats, timer thermostats 
or clock thermostats.

The usual cable tangle in distribution boxes or cable ducts definitely be-
longs to the past.

Due to the compact design the installation within the  aquatherm orange 
system-manifold cabinets is guaranteed. 

Special advantages

Perfect individual room control with the aquatherm orange system-
connection system EV 24 H/K Hyg. by:

Clear allocation of the connection

Proper cable guiding

Up to 6 room thermostats connectable

Up to 14 actuators connectable

Overload protection, overvoltage protection

Ready to be installed into the aquatherm orange system-manifold cabinet

Dewpoint shut-off via external dewpoint sensor possible

Installation by screwless  connections (spring / clamped connection)

CO-input for heating/cooling function

(Including system transformer)

Art.-No. Technical Data Colour PU

94252 24 V grey 1 Pc

Connection system BHK 4022 N

AUTOMATIC CONTROL 

(HEATING AND COOLING – 24 VOLT)

AUTOMATIC CONTROL
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aquatherm orange system 
Control for heating and cooling in one system 24 Volt
with dew point control for the cooling operation

Technical data

Temperature range:                      5-30° C
Operating voltage:                        24 V, 50-60 Hz
Type of protection:  IP 30
Switching hysteresis:                 0,5 K
switching capacity:             4A; 24 V
Outlets:                          1 x heating
                                         1 x cooling
Features:                         2 x relais     
Indicator light for:  heating - cooling - bedewing

Roomthermostat; heating and cooling 24 Volt

Art.-No. Technical Data Colour PU

94234
Temperature range:

5 - 30 °C
white 1 Pc

AUTOMATIC CONTROL 

(HEATING AND COOLING - 24 VOLT)

AUTOMATIC CONTROL
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AUTOMATIC CONTROL 

(HEATING AND COOLING - 24 VOLT)

AUTOMATIC CONTROL

aquatherm orange system  
Room thermostat for heating and cooling in one system 24 Volt
without dew point control for the cooling operation

Characteristics

The aquatherm orange system room thermostat (electronic) in conjunction 
with the aquatherm orange system actuator and the connecting system 
heating-cooling 24 Volt controls the room temperature for the heating and 
cooling operation.

Special advantages

The seclected room temperature keeps constant.

Energy is saved.

Modern convenience.

Technical data Daten

Temperature range:  5-30 °C
Operating voltage:  24 V, 50-60 HZ
Type of protection:  IP 30

Art.-No. Technical data
Switching 
difference

Colour PU

94254
24 Volt
50 Hz

0.5 K white 1 Pc

Roomthermostat; heating and cooling 24 Volt
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aquatherm orange system   dew point feeler

The aquatherm-dew point feeler consists of a flexible foil with an integrated 
conductive path. The sensor is mounted directly on the pipe, without insulation 
(good thermal contact is necessary).

Technical Data

Lenght:        98 mm
Width:        27 mm
Feed cable:  10 mtr LIYY 2 x 0.5 mm  

AUTOMATIC CONTROL 

(HEATING AND COOLING – 24 VOLT)

Dew point feeler, 24 Volt

Art.-No. Technical Data PU

94236
humidity sensor with flexible foil 

length of supply = 10 m
(LIYY 2 x 0.15 mm)

1 Pc

AUTOMATIC CONTROL
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AUTOMATIC CONTROL (HEATING)

aquatherm orange system 
Return temperature limiter

Single room control for adjustment of 

return temperature

room temperature

with concealed case

with cap

with flow indicator

with air valve

with turnable body Return temperature limiter

Art.-No. Technical Data Colour PU

94162 with Th-valve white 1 Pc

AUTOMATIC CONTROL
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FLOOR CONSTRUCTION
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DIN-REGULATIONS

DIN-Regulations

European minimum insulation acc. to EN 1264-4

After introduction of the Energy Saving Regulation (EnEV) on 01.02.2002 
a minimum insulation acc. to EN 1264, Part 4 for floor heating systems is 
valid for all European countries to the contract.

This standard is effective for floor heating systems in residential buildings, 
in offices and all buildings similar to residential buildings.

Energy Saving Regulation EnEV 

The Energy Saving Regulation EnEV  is in force since 01.02.2002.

For construction applications from 01.02.2002 the EnEV  must be applied. 

The EnEV is only effective for the Federal Republic of Germany. The mini-
mum insulation acc. to technical rules is required herein. 

The following has to be considered for hot-water underfloor hea-
ting systems:

flat separation ceilings against unheated rooms
= requirements acc. to DIN 4108-4

ceilings against unheated rooms
= requirements acc. to EnEV 

ceilings against ground
= requirements acc. to EnEV 

ceilings against outside air
= requirements acc. to EnEV 

Designs with better insulation than required in DIN 4108-4 or in EnEV 
should be passed to the planner. 

Heated room 
below

Unheated room or in distances 
heated room below or direkt on 

the ground*

Outdoor temperature below

Dimensioning outdoor 
temperature  Td  ≥ 0 °C

Dimensioning outdoor 
temperature  Td

0 °C > Td ≥ - 5 °C

Dimensioning outdoor 
temperature  Td

-5 °C > Td ≥ - 15 °C

Thermal resis-
tance (m²K/W)

0.75 1.25 1.25 1.50 2.00

The following regulations and DIN-standards also have to be 

considered exactly. 

(Individual regional regulations are disregarded)

General standards and regulations:

• DIN 4102 Behaviour of materials and components in fire

• DIN 4108 Thermal insulation in high buildings

• DIN 4109 Sound insulation in high buildings

• DIN 18195 Buildings sealing

• DIN 18202 Dimensional tolerance in high buildings

• DIN 18336 Sealing against pressing water

• DIN 18337 Sealing against non-pressing water

VOB Contract procedure for building works, part C

• DIN 18352 Tiles and plate works

• DIN 18353 Screed works

• DIN 18356 Parquetry

• DIN 18365 Floor covering works

Components of the floor construction

• DIN EN 13813  Screed mortar and screed compounds

• DIN 18560 Screed in building works

* If the ground water level is < 5 m, this value should be increased.

FLOOR CONSTRUCTION
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CONDITIONS FOR INSTALLATION 

The conditions for placing on site have to be checked prior to starting the 
installation.

The following conditions are required for a perfect installation:

1. Walls and ceilings have to be plastered, tiled or prepared in such a way 
that there is no dirt accumulation after placing of the underfloor heating. 

2. Windows and outside doors have to be installed.  
(Screed has to be protected against weather!) 

3. For rooms adjacent to the ground a humidity sealing as per DIN has to 
be installed. If there is no sealing, the works supervisor must be infor-
med in order to clarify the conditions prior to the start of installation. 
 
In case of buildings sealing made of bituminous material or other 
plasticizer separating materials an intermediate foil has to be laid be-
fore placing the polysty-rene heat impact sound insulation. On using 
polyurethane HR foam boards the intermediate foil is not necessary. 

4. The grounding may not have coarse unevenness, point bumps, dif-
ferent levels or insufficient solid surfaces.The tolerance of flatness 
must correspond to the requirements of DIN 18202 “Tolerances in 
high buildings” (flatness tolerances for surfaces of covers and walls). 
 
The requirements of DIN 18560 as well as DIN EN 1264 have to be con-
sidered. The rough concrete cover has to be cleaned by the customer. 

5. The aquatherm orange system-manifolds are installed and tested 
under pressure. 

6. Connecting supplies for individual room control are planned and laid.

FLOOR CONSTRUCTION
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CONDITIONS FOR INSTALLATION 

FLOOR CONSTRUCTION

EXAMPLES OF DESIGN

Example for floor construction with building sealing by customer acc. to DIN 18195 with aquatherm orange system-system element insulation roll 35-3.

Example for floor construction with building sealing by customer acc. to DIN 18195 and additional sealing against surface water (baths, shower, etc.) acc. to 
DIN 19337 (sealing above the heating surface), with aquatherm orange system-system element knob plate F ND 35-3.

|	Sealing against surface water acc. 
 to DIN 18337

|

1 	Waterproofing of buildings DIN 18195

2 	Edge insulation (min. 8mm thickness)

3 	Welded-on PE foil of the edge insulation

4 	Heating pipe

5 	Cement screed

6 	Insulation roll 35-3 resp. 30-2

7 	Additional insulation

8 	Concrete

	

9 	Sealing against surface water according to DIN 18337

1 2 3 4 5 6 7 8

9
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Since the publishing of DIN 4109 in November 1989, requirements and 
demands for sound insulation have been regulated. This standard aims to 
protect people against unacceptable nuisances of sound transmission.

In the field of underfloor heating the impact sound insulation concerns 
planners, trade and building-owners. 

Following components have to be considered:

 › Rough cement floor
 › Impact sound insulation
 › Screed 
 › Edge insulation

(soft elastic floor coverings may not be considered due to the possible in-
terchangeability).

The calculation procedure of DIN 4109 uses the following terms:

Ln, W, eq, R = equivalent evaluated standard
   impact sound insulating level
∆ Lw, R  =  impact sound improvement
   dimension
L’n, W  = evaluated standard impact
   sound insulating level 

The equivalent standard impact sound insulation level considers the mass 
of the rough cover in relation to the surface (solid cover).
(DIN 4109, supplement 1, table 16)

With the impact sound improvement dimension the impact sound insula-
ting effect of the cover coat (insulating material) is considered. 
(DIN 4109, supplement 1, table 17)

The evaluated standard impact sound insulating level is the requirement of 
DIN 4109, supplement 2, table 2 + 3.

IMPACT SOUND INSULATION

It is distinguished according to the following criteria:

Criteria A:

Sound transmission from an adjoining living or working area:

 › minimum demands = 53 dB 

 › proposal for increased sound protection = 46 dB

Criteria B: 

Sound transmission from own living or working area:

 › minimum demands = 56 dB 

 › proposal for increased sound protection = 46 dB

On calculating the evaluated standard impact sound insulating level Ln, 
w, R, a correction value of 2 dB has to be considered.

FLOOR CONSTRUCTION
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IMPACT SOUND INSULATION

The required or requested impact sound insulating level can 
be calculated with the following calculation scheme:

Ln, w, eq,   + dB
∆ Lw, R  – dB
L’n, W, R  = dB
Correction value + dB 

L’n w  = dB

In fact an increased sound protection with a requirement of 46 dB normally 
can only be fulfilled by soft elastic cover coats. 

When using hard (ceramic) covers this value can only be reached by the 
installation of a sound insulating sublayer.

The planner is responsible for a sufficient impact sound
insulation.

So
lid

 
co
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r

Thickness (cm) 12 14 16 18 20
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3

Mass in relation 
to the surface 

(kg/m2)
276 322 368 414 460

Ln, w, eq, R 
(equivalent eva-
luated standard 
impact sound 

level)

79 77 75 73 71

System elements 
as footfall sound level

Solid cover thickness (cm)

12 14 16 18 20

Knob plate F ND 30-2 
s´m 20, (∆LW.R. = 28)

53 51 49 47 45

insulation roll 35-3 
s’ m 10, (∆LW.R. = 30)

51 49 47 45 43

insulation roll  30-2 
s’ m 20, (∆LW.R. = 28)

53 51 49 47 45

Cover coat / floating floor
∆ LW, R (VMR)  

dB

With a hard 
cover coat

with a  
soft elastic 
cover coat 1)

∆ LW,R m 20 dB
 (VMR m 20 dB)

Floor pavements as per DIN 
18560 part 22) with a mass in 
relation to the surface of ≤ 

70 kg/m2 on insulation layers 
of insulation material as per 

DIN18165 part 2 with a dynamic 
rigidity „s“ of maximum:

50 MN/m3

40 MN/m3

30 MN/m3

20 MN/m3

15 MN/m3

10 MN/m3

22
24
26
28
29
30

23
25
27
30
33
34

1) Due to the possible interchangeability of the soft elastic cover coats  as per tabel 
18, being subject to wear and to special requests of the residents, same may not be 
taken into account for the proof  of demands as per DIN 4109.

2) DIN 18560 part 2, Screed in the building trade screed and heating screed on 
insulation layers.

IMPACT SOUND INSULATION

Evaluated standard impact sound level L n,w.R in dB as per DIN 4109 de-
pending on the dynamic rigidity of the insulation material as per DIN 18165 
(MN/m3)

FLOOR CONSTRUCTION

41



SYSTEM ELEMENTS

FLOOR CONSTRUCTION

42



SYSTEM ELEMENTS

Insulation roll

Characteristics

The aquatherm orange system-system element insulation roll 35-3 is an 
effective heat-impact sound insulation system. 

Cuts at the rear of the polystyrene insulation roll allow a homogenous 
close insulation layer after laying.

The cloth-lined covering layer on the upper surface provides a good fixing 
of the heating pipes by means of pipe clips.

With this type of placing, known as tacker-technique, quick installation 
times can be achieved. The insulation roll is available in 10.000 mm length 
and 1.000 mm width.

Special advantages

Variable laying distances 

Exact placing of heating pipe - horizontal and vertical - acc. to DIN EN 1264

No cuttings

Imprinted screen for placing (Division: 50 mm rising)

SYSTEM ELEMENT INSULATION ROLL 35-3 AND 30-2

Technical data insulation roll

35-3 30-2

Thermal resistance:  
0,75 m2 K/W

Thermal resistance:  
0,75 m2 K/W

Dynamic rigidity:  
10 MN/m3 

Dynamic rigidity:  
20 MN/m3 

Impact sound improv. dimension: 
30 db

Impact sound improv. dimension: 
28 db

max. carrying capacity:  
4,0 kN/m2 

max. carrying capacity:  
5,0 kN/m2 

Insulation size:  
35 mm

Insulation size:  
30 mm

Art-No. 91035 Art-No. 91033

Combined with additional insulations the requirements acc. to EnEV can be 
met.

Insulation roll

FLOOR CONSTRUCTION
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FLOOR CONSTRUCTIONFLOOR CONSTRUCTIONSYSTEM ELEMENT INSULATION ROLL
Separate flat floor against heated rooms =
Requirements acc. to DIN 1264-4

3

2 1

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5
1. Construction height of screed 65 mm 46 mm 51 mm

2. Heating pipe 16 x 2 mm 16 x 2 mm 16 x 2 mm

3. Insulation roll Art No. 91035 Art-.No. 91033 Art No. 91035 Art-.No. 91033 Art No. 91035 Art-.No. 91033

Height 35 mm 30 mm 35 mm 30 mm 35 mm 30 mm

4. Insulation e.g. EPS DEO (WLG 040) - - - - - -

= construction height without flooring 100 mm 95 mm 81 mm 76 mm 86 mm 81 mm

SYSTEM ELEMENT INSULATION ROLL
Separate flat floor against unheated rooms =
Requirements acc. to EnEV
(minimum requirements acc. to EN 1264-4)

3

4

2 1

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 65 mm 46 mm 51 mm

2. Heating pipe 16 x 2 mm 16 x 2 mm 16 x 2 mm

3. Insulation roll Art No. 91035 Art-.No. 91033 Art No. 91035 Art-.No. 91033 Art No. 91035 Art-.No. 91033

Height 35 mm 30 mm 35 mm 30 mm 35 mm 30 mm

4. Insulation e.g. EPS DEO (WLG 040) 20 mm 20 mm 20 mm 20 mm 20 mm 20 mm

= construction height without flooring 120 mm 115 mm 101 mm 96 mm 106 mm 101 mm
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FLOOR CONSTRUCTIONSYSTEM ELEMENT INSULATION ROLL
Floor against ground = 
Requirements acc. to EnEV 
(minimum requirements acc. to EN 1264-4)

3

2 1

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 65 mm 46 mm 51 mm

2. Heating pipe 16 x 2 mm 16 x 2 mm 16 x 2 mm

3. Insulation roll Art No. 91035 Art-.No. 91033 Art No. 91035 Art-.No. 91033 Art No. 91035 Art-.No. 91033

Height 35 mm 30 mm 35 mm 30 mm 35 mm 30 mm

4. Insulation e.g. EPS DEO (WLG 040) 20 mm 20 mm 20 mm 20 mm 20 mm 20 mm

= construction height without flooring 120 mm 115 mm 101 mm 96 mm 106 mm 101 mm

SYSTEM ELEMENT INSULATION ROLL
Floor against outside air =
Requirements acc. to EnEV 
(minimum requirements acc. to EN 1264-4)

3

4

4

2 1

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 65 mm 46 mm 51 mm

2. Heating pipe 16 x 2 mm 16 x 2 mm 16 x 2 mm

3. Insulation roll Art No. 91035 Art-.No. 91033 Art No. 91035 Art-.No. 91033 Art No. 91035 Art-.No. 91033

Height 35 mm 30 mm 35 mm 30 mm 35 mm 30 mm

4. Insulation e.g. EPS DEO (WLG 040) 50 mm 50 mm 50 mm 50 mm 50 mm 50 mm

= construction height without flooring 150 mm 145 mm 131 mm 126 mm 136 mm 131 mm
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Characteristics

The aquatherm orange system foil is an aluminium covered coating impro-
ving the heat distribution.

The grid coating is placed on commercial insulations. The fabrics at the upper 
surface effect a close fixing of the heating pipes by means of pipe clips.

The self-adhesive profile rails are also applicable.

The grid foil has to be laid with an overlapping of at least 30 mm and fixed 
with plastic nails or by pasting up the linings.

Special advantages

 › Variable laying distances 

 › Exact placing of heating pipe - horizontal and vertical - acc. to DIN 
EN 1264

 › Applicable on all commercial high resistance foam insulations.

 › No cuttings.

 › Imprinted  screen  for placing (Division: 50 mm rising).

 › Well suitable for liquid screed.

FOIL WITH IMPRINTED GRID

Technical data foil with imprinted grid

Length: 50.000 mm

Width: 1.030 mm

Overlapping: 30 mm

Packing unit: 50 m2

Screen-Printing: 50 / 100 mm

Art.-No.  91210

foil with imprinted grid

FLOOR CONSTRUCTION
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FOIL WITH IMPRINTED GRID
Floor against heated rooms=
Requirements acc. to DIN 1264-4

3

2 1

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 65 mm 46 mm 51 mm

2. Heating pipe 16 x 2 mm 16 x 2 mm 16 x 2 mm

3. Foil Art No. 91210 Art No. 91210 Art No. 91210

4. Insulation e.g. EPS DEO (WLG 040) 30 mm 30 mm 30 mm

= construction height without flooring 95 mm 76 mm 81 mm

FOIL WITH IMPRINTED GRID
Floor against unheated rooms=
Requirements acc. to EnEV 
(minimum requirements acc. to EN 1264-4)

3

4

4

2 1

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 65 mm 46 mm 51 mm

2. Heating pipe 16 x 2 mm 16 x 2 mm 16 x 2 mm

3. Foil Art No. 91210 Art No. 91210 Art No. 91210

4. Insulation e.g. EPS DEO (WLG 040) 50 mm 50 mm 50 mm

= construction height without flooring 115 mm 96 mm 101 mm

FLOOR CONSTRUCTION
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FOIL WITH IMPRINTED GRID
Floor against ground = 
Requirements acc. to EnEV
(minimum requirements acc. to EN 1264-4)

3

2 1

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 65 mm 46 mm 51 mm

2. Heating pipe 16 x 2 mm 16 x 2 mm 16 x 2 mm

3. Foil Art No. 91210 Art No. 91210 Art No. 91210

4. Insulation e.g. EPS DEO (WLG 040) 50 mm 50 mm 50 mm

= construction height without flooring 115 mm 96 mm 101 mm

FOIL WITH IMPRINTED GRID
Floor against outside air =
Requirements acc. to EnEV
(minimum requirements acc. to EN 1264-4)

3

4

4

2 1

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 65 mm 46 mm 51 mm

2. Heating pipe 16 x 2 mm 16 x 2 mm 16 x 2 mm

3. Foil Art No. 91210 Art No. 91210 Art No. 91210

4. Insulation e.g. EPS DEO (WLG 040) 80 mm 80 mm 80 mm

= construction height without flooring 145 mm 126 mm 131 mm

FLOOR CONSTRUCTION
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aquatherm orange system  Pipe clamp

Characteristics

aquatherm orange system elements are equipped with a proven woven 
cloth. The pipe clamp is pressed over the heating pipes, through the body 
ply into the insulation.

The barbs of the pipe clip brace in the cloth and keep the aquatherm 

orange system-floor heating pipes.

aquatherm orange system  tacker

Characteristics

aquatherm orange system-pipe clips for the tacker are supplied in 25 piece 
magazines with self adhesive tape.
 
After filling the tacker with pipe clips, the placing is preferably made by 2 
installers to reach shortest placing times.

ACCESSORIES FOR INSULATION ROLL 

AND FOIL WITH IMPRINTED GRID

Technical data pipe clamp

Material: Polyamide

Dimension: 14-17 mm

Art.-No. 90502

Material: Polyamide

Dimension: 14-20 mm

Art.-No. 90504

Pipe clamp

Tacker

FLOOR CONSTRUCTION
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aquatherm orange system  Profile rail 

Characteristics
 
With the aquatherm orange system -profile rail (alternative to tacker-
technique) the floor heating pipes can be fixed on the insulation.

The profile rail is provided  with a self-adhesive tape at the bottom side 
effecting its safe fixing.

Quick assembly-times are guaranteed due to rated break points, at which 
the rail can be cut without additional tools. Pipes can be divided into 
50 mm distances.

aquatherm orange system  Adhesive tape

Characteristics

The aquatherm orange system-adhesive tape closes the gaps at the joints 
of the system elements. 

The gluing is made by means of a commercial manual dispenser and should 
be made directly after placing of the insulation elements.

ACCESSORIES FOR INSULATION ROLL 

AND FOIL WITH IMPRINTED GRID

Technical data profile rail 

Length: 2000 mm

Material: Polyamide

Pipe distance: 50 mm

Dimension 10 mm Art-No. 90512

Dimension 14 mm Art-No. 90515

Dimension 16 mm Art-No. 90517

Dimension 20 mm Art-No. 90518

Dimension 25 mm Art-No. 90520

Profile rail 

Self adhesive tape

Technical data self adhesive tape

Length: 66 m

Width: 50 mm

Art.-No. 91104

FLOOR CONSTRUCTION
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ACCESSORIES FOR INSULATION ROLL 

AND FOIL WITH IMPRINTED GRID

FLOOR CONSTRUCTION

Characteristics

The aquatherm orange system-system element knob plate F ND 30-2 is 
made of polystyrene high resistance foam with integrated pipe keeping 
knobs.

The surface is refined with PS-foil and has overlays.

The knobs are safe and keep the heating pipes perfectly.

The element has a sound insulation at its under side.

The element is suitable for heating pipes of dimension 
14 x 2.0 mm, 16 x 2.0 mm. or 17 x 2.0mm.

Special advantages

• Variable pipe spacings in 50 mm grid.  

• Ideal for liquid screed due to special overlapping.

• Good heat efficiency  due to complete pipe integration.

• One-man-placing without problems.

• Easy assembly without special tools.

• Exact placing of heating pipe - horizontal and vertical - conform to 
DIN EN 1264.

• Diagonal laying also possible.

aquatherm orange system

SYSTEM ELEMENT KNOB PLATE F ND 30-2

Technical Data knob plate F ND 30-2

Thermal resistance: 0.75 m2 K / W

Insulation size: 30 mm

Total size inclusive pipe holding knobs: 49 mm

Max. working load: 5.0 kN / m2

Dynamic rigidity: 20 MN/m3

Impact sound improvement size: 28 dB

Art.-No. 91115

System element knob plate F ND 30-2

In combination with additional insulation material  the requirements of 
EnEV can be met. 
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FLOOR CONSTRUCTIONSYSTEM ELEMENT KNOB PLATE F ND 30–2
Separate flat floor against heated rooms =
Requirements acc. to EN 1264-4

3

2 1

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 65 mm 46 mm 51 mm

2. Heating pipe 16 x 2 mm 16 x 2 mm 16 x 2 mm

3. Knob plate F ND 30-2 Art No. 91115 Art No. 91115 Art No. 91115

Height 30 mm 30 mm 30 mm

4. Insulation e.g. EPS DEO (WLG 040) - - -

= construction height without flooring 95 mm 76 mm 81 mm

SYSTEM ELEMENT KNOB PLATE F ND 30–2

Separate flat floor against unheated rooms =
Requirements acc. to EnEV 
(minimum requirements acc. to EN 1264-4)

4

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 65 mm 46 mm 51 mm

2. Heating pipe 16 x 2 mm 16 x 2 mm 16 x 2 mm

3. Knob plate F ND 30-2 Art No. 91115 Art No. 91115 Art No. 91115

Height 30 mm 30 mm 30 mm

4. Insulation e.g. EPS DEO (WLG 040) 20 mm 20 mm 20 mm

= construction height without flooring 115 mm 96 mm 101 mm

3

2 1

52



FLOOR CONSTRUCTIONSYSTEM ELEMENT KNOB PLATE F ND 30–2
Floor against ground = 
Requirements acc. to EnEV 
(minimum requirements acc. to EN 1264-4)

3

2 1

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 65 mm 46 mm 51 mm

2. Heating pipe 16 x 2 mm 16 x 2 mm 16 x 2 mm

3. Knob plate F ND 30-2 Art No. 91115 Art No. 91115 Art No. 91115

Height 30 mm 30 mm 30 mm

4. Insulation e.g. EPS DEO (WLG 040) 20 mm 20 mm 20 mm

= construction height without flooring 115 mm 96 mm 101 mm

SYSTEM ELEMENT KNOB PLATE F ND 30–2
Floor against outside air =
Requirements acc. to EnEV 
(minimum requirement acc.to EN 1264-4)

4

4

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 65 mm 46 mm 51 mm

2. Heating pipe 16 x 2 mm 16 x 2 mm 16 x 2 mm

3. Knob plate F ND 30-2 Art No. 91115 Art No. 91115 Art No. 91115

Height 30 mm 30 mm 30 mm

4. Insulation e.g. EPS DEO (WLG 040) 50 mm 50 mm 50 mm

= construction height without flooring 145 mm 126 mm 131 mm

3

2 1
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Characteristics

The aquatherm orange system-system element knob plate F ND 11 is made 
of polystyrene high resistance foam with integrated pipe keeping knobs. 

The surface is refined with PS-foil and has overlays. The knobs are safe 
and keep the heating pipes implace. The element is equipped with 11 mm 
polystyrene high resistance foam EPS 200 at its underside. 

There is a choice of 14 x 2.0 mm or 16 x 2.0 mm for the heating pipes which 
can be placed. 

Special advantages

• variable pipe distances in 50 mm grid.
   
• Ideal for liquid screed due to folded joints on all sides and accesso-

ries.

• Good heat efficiency  due to complete pipe integration.

• One-man-installation without problems.

• Easy assembly without special tools.

• Exact placing of heating pipe - horizontal and vertical - conform to 
DIN EN 1264.

• Applicable for all commercial high resistance foam insulations .

• Diagonal laying is also possible.

• On using “Lazenoflex-floor system” it is possible to achieve in smal-
lest layer size a heated floor construction with pipes on the insulation 
(building type A1) in the field of reconstruction and renovation.

• The construction height above the heating pipes is only  about 10 mm 
(without covering)

• Total construction height about 45 mm

• Covering materials like tiles, bricks, terracotta, clinker pavement are 
suitable

aquatherm orange system

SYSTEM ELEMENT KNOB PLATE F ND 11

Technical Data knob plate F ND 11

Thermal resistance: 0.314 m2 K/W

Insulation size: 11 mm

Total size inclusive pipe holding knobs: 30 mm

Max. working load: 60.0 kN / m2

Impact sound improvement size: without

Art.-No. 91112

System element knob plate F ND 11

In combination with additional insulation material the requirements of 
EnEV can be met.

FLOOR CONSTRUCTION

System element knob plate  F ND 11
Floor detail for heated rooms
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aquatherm orange system

SYSTEM ELEMENT KNOB PLATE F ND 11

System element knob plate  F ND 11
Floor detail for heated rooms

SYSTEM ELEMENT KNOB PLATE F ND 11
Separate flat floor against heated rooms = 
Requirements acc. to DIN 1264-4

3

2 1

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 65 mm 46 mm 51 mm

2. Heating pipe 16 x 2 mm 16 x 2 mm 16 x 2 mm

3. Knob plate F ND 11 Art No. 91112 Art No. 91112 Art No. 91112

Height 11 mm 11 mm 11 mm

4. Insulation e.g. EPS DEO (WLG 040) 20 mm 20 mm 20 mm

= construction height without flooring 96 mm 77 mm 82 mm

SYSTEM ELEMENT KNOB PLATE F ND 11
Separate flat floor against unheated rooms =
Requirements acc. to EnEV 
(minimum requirement acc.to EN 1264-4)

4

4

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 65 mm 46 mm 51 mm

2. Heating pipe 16 x 2 mm 16 x 2 mm 16 x 2 mm

3. Knob plate F ND 11 Art No. 91112 Art No. 91112 Art No. 91112

Height 11 mm 11 mm 11 mm

4. Insulation e.g. EPS DEO (WLG 040) 40 mm 40 mm 40 mm

= construction height without flooring 116 mm 97 mm 101 mm

3

2 1

FLOOR CONSTRUCTION
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FLOOR CONSTRUCTIONSYSTEMELEMENT NOPPENPLATTE F ND 11
Wohnungstrenndecken gegen Erdreich =
Anforderung nach nach EN 1264-4

2 1

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 65 mm 46 mm 51 mm

2. Heating pipe 16 x 2 mm 16 x 2 mm 16 x 2 mm

3. Knob plate F ND 11 Art No. 91112 Art No. 91112 Art No. 91112

Height 11 mm 11 mm 11 mm

4. Insulation e.g. EPS DEO (WLG 040) 40 mm 40 mm 40 mm

= construction height without flooring 116 mm 97 mm 101 mm

SYSTEM ELEMENT KNOB PLATE F ND 11
Floor against ground = 
Requirements acc. to EnEV 
(minimum requirement acc. to EN 1264-4)

SYSTEM ELEMENT KNOB PLATE F ND 11
Floor against outside air =
Requirements acc. to EnEV 
(minimum requirements acc. to EN 1264-4)

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 65 mm 46 mm 51 mm

2. Heating pipe 16 x 2 mm 16 x 2 mm 16 x 2 mm

3. Knob plate F ND 11 Art No. 91112 Art No. 91112 Art No. 91112

Height 11 mm 11 mm 11 mm

4. Insulation e.g. EPS DEO (WLG 040) 70 mm 70 mm 70 mm

= construction height without flooring 146 mm 127 mm 132 mm

3

4

4

3

2 1

FLOOR CONSTRUCTION
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Characteristics 

The aquatherm orange system-system element 25 is made of polystyrene 
high resistance foam EPS 035 DEO (PS 30 SE) with integrated pipe channels.

These pipe channels are equipped with heat conducting steel sheet to im-
prove the heat distribution and to fix the elements. The still integrated pipe 
channel in the bottom area can be used for passing connection supplies. 

The system element is applied e.g. in areas where customary wet const-
ruction systems are not applicable.        

Therefore it is the ideal alternative for refurbishment of old buildings which 
cannot take the normal admissible weight of approx. 130-150 kg /m2. 

The usual floor drying time can be renounced on using dry floors also in the 
field of prefabricated houses.

The system element is designed for heating pipe 14 x 2.0 mm.

The system element 25 has no impact sound insulation improvement. 

If an impact sound insulation is required this could be met by the application 
of specially designed practices.

In prefabricated screed  a release film may be necessary depending on the 
manufacturer. In principle, the manufacturer´s  recommendations are to 
be observed.

For wet screed e.g. extruded polyethylene foam 5 mm can be applied. These 
products are available at the building material trade. 

Generally a calculation of heating load acc. to DIN EN 12831 must be pro-
vided before laying the underfloor heating with the system elements. The 
type of screed and surface covering should be known.

Allowance should be made for the most extreme case where floor covering 
is to be specified later. Similarly where the floor covering is expected to be 
changed later.

aquatherm orange system

SYSTEM ELEMENT 25 

Technical Data System element 25

Thermal resistance: 0.714 m2 K / W

Insulation size: 25 mm

Max. working load: 60 kN / m2

Impact sound improvement size: without

Size of elements: 1025 x 770 x 25 mm

Floorspace: 1005 x 750 x 0.754 m2

Insulation plate Art.-No. 91039

System element 25

Technical data of heat conduction module

Dimension : 750 x 118 mm
with rated brake point 20/75 mm

Material requirements for spacing:
PS 125 mm = 7.5m/m² = 10 pcs./m²
PS 250 mm = 3.75 m/m2 = 5 pcs./m2

Heat conduction module (Art.-No. 91041)

In combination with additional insulation material the requirements of the 
EnEV are met.

FLOOR CONSTRUCTION
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SYSTEM ELEMENT 25
Separate flat floor against heated rooms =
Requirements acc. to DIN 1264-4

3

2 1

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 45 mm 30 mm 35 mm

2. Heating pipe 14 x 2 mm 14 x 2 mm 14 x 2 mm

3. System element 25 Art No. 91039 Art No. 91039 Art No. 91039

Height 25 mm 25 mm 25 mm

4. Insulation e.g. EPS DEO (WLG 040) 10 mm 10 mm 10 mm

= construction height without flooring 80 mm 65 mm 70 mm

SYSTEM ELEMENT 25
Separate flat floor against unheated rooms =
Requirements acc. to EnEV
(minimum requirements acc. to EN 1264-4)

4

4

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 45 mm 30 mm 35 mm

2. Heating pipe 14 x 2 mm 14 x 2 mm 14 x 2 mm

3. System element 25 Art No. 91039 Art No. 91039 Art No. 91039

Height 25 mm 25 mm 25 mm

4. Insulation e.g. EPS DEO (WLG 040) 25 mm 25 mm 25 mm

= construction height without flooring 95 mm 80 mm 85 mm

3

2 1

FLOOR CONSTRUCTION
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SYSTEM ELEMENT 25
Floor against ground =
Requirements acc. to DIN 1264-4

3

2 1

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 45 mm 30 mm 35 mm

2. Heating pipe 14 x 2 mm 14 x 2 mm 14 x 2 mm

3. System element 25 Art No. 91039 Art No. 91039 Art No. 91039

Height 25 mm 25 mm 25 mm

4. Insulation e.g. EPS DEO (WLG 040) 25 mm 25 mm 25 mm

= construction height without flooring 90 mm 75 mm 85 mm

SYSTEM ELEMENT 25
Floor against outside air =
Requirements acc. to EnEV
(minimum requirements acc. to EN 1264-4)

4

4

Example of structure
Type of screed

Cement screed CT-F4 Cement screed CT-F5* Floating screed CAF-F4/F5

1. Construction height of screed 45 mm 30 mm 35 mm

2. Heating pipe 14 x 2 mm 14 x 2 mm 14 x 2 mm

3. System element 25 Art No. 91039 Art No. 91039 Art No. 91039

Height 25 mm 25 mm 25 mm

4. Insulation e.g. EPS DEO (WLG 040) 55 mm 55 mm 55 mm

= construction height without flooring 95 mm 80 mm 85 mm

3

2 1

FLOOR CONSTRUCTION
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In Kombination mit Zusatzdämmstoffen können die Anforderungen nach EnEV erfüllt 
werden.

FUSSBODENAUFBAUSYSTEM ELEMENT 25 WITH PREFABRICATED SCREED
for the refurbishment of old buildings

Example of structure
Prefab screed

Prefab screed Knauf BRIO 18 fibre screed „Fermacell 2 E 22“
1. Thickness of prefabricated screed 18 mm 25 mm

2. Heating pipe 14 x 2 mm 14 x 2 mm

3. System element 25 Art No. 91039 Art No. 91039

Height 25 mm 25 mm

4.  Release film (optional, depending on manufacturer´s specification) - -

= construction height without flooring 43 mm 50 mm

3

2 1

In Kombination mit Zusatzdämmstoffen können die Anforderungen nach EnEV erfüllt 
werden.

FUSSBODENAUFBAUSYSTEM ELEMENT 25 WITH PREFABRICATED SCREED
for the refurbishment of old buildings (wooden beam ceilings)

Example of structure
Prefab screed

Prefab screed Knauf BRIO 18 fibre screed „Fermacell 2 E 22“
1. Construction height of screed 18 mm 25 mm

2. Heating pipe 14 x 2 mm 14 x 2 mm

3. System element 25 Art No. 91039 Art No. 91039

Height 25 mm 25 mm

4.  Release film (optional, depending on manufacturer´s specification) - -

= construction height without flooring 43 mm 50 mm

3

2 1

FLOOR CONSTRUCTION
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Characteristics 

The aquatherm orange system-edge insulation is placed at all embracing 
areas.
 
There is an absorption layer for the heat expansion of the heated floor and 
a separation layer between flooring and mounting components, as well 
as impact sound insulation  and heat insulation layer between the com-
ponents.

Edge insulation must allow an expansion of cement floor up to 5 mm.

According to the requirements of the DIN 18560 excess edge insulation 
can only be removed after installation of  the floor coverings.

Special advantages

• Material: 
 Polyethylene foam 8 mm thick, 160 mm height.

• Perforated tear-off strip for different heights of cement floor.

• Welded PE-foil with adhesive strip.

• Very low flammability.

aquatherm orange system  EDGE INSULATION

Technical data edge insulation

Length: 25 m

Height: 160 mm

Width: 8 mm

Art.-No. 91106

Edge insulation

FLOOR CONSTRUCTION
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Characteristics

The formation of expansion joints e.g. in door areas causes considerable 
problems to the flooring paver as the connection supplies  to the heating 
circuits cross the joint.

The perfect execution of an expansion joint can easily be done with the 
aquatherm orange system-expansion joint section.

In accordance with DIN 18560 a cement floor expansion of 5 mm to all 
directions is required.    

Thus it is important to install expansion joint sections in door passages 
and between large areas of cement floor. These joints have to separate the 
cement floor in its total thickness up to the insulation.

aquatherm orange system

EXPANSION JOINT SECTION

Technical data expansion joint section

Length: 1.800 mm

Height (PE-strips): 100 mm

Thickness (PE-strips): 10 mm

Art.-No. 91107

PE-corrugated pipe

PU: 18 m

Art.-No. 91111

Expansion joint section

FLOOR CONSTRUCTION
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aquatherm orange system

EXPANSION JOINT SECTION

FLOOR CONSTRUCTION

aquatherm orange system

EXPANSION JOINT SECTION

Characteristics 

The profile rail with joint profile is cut into a suitable length and adhered 
to the system element. 

Openings in the profile rail for the common pipe distances starting from a 
spacing of 50 mm.

After placing the heating pipes through the profile rail the expansion strip 
is placed on the pipes and the passage of the heating pipes is marked with 
a felt-tip pencil.

The holes have to be punched with a diameter of approx. 25 mm. The remaining 
web below the punched holes is cut. The protection pipes are pushed over the 
heating pipes in the moving area.

Finally the expansion strip is pressed over the heating pipes into the chan-
nel of the profile rail. 

Special advantages

Larger surfaces can be divided without any problem into several partial 
surfaces with the aquatherm expansion joint section, if the position of the 
profile has been coordinated with the modular dimension of the tiles.

Further information concerning “joints” is available in leaf-lets of the Cen-
tral Association of the German Building Trade.
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Screed

The screed is used as a load distributing and load-carrying layer. Screeds 
for under floor heating must be characherize by the following:

 › high temperature resistance
 › high surface strength
 › high thermal conductivity

Screeds on aquatherm orange system -under floor heating systems must 
correspond to the requirements of DIN 18560.

The respective strength class is determined by the architect considering 
the later use. 

For normal residential buildings at least cement screeds (CT) resp. floating 
screeds (CAF) of class F4 / F5 up to a working load of ≤ 2.0 kN/m2 have to 
be used.

The necessary screed thickness depending on the load can be taken from 
the tables 1-4 of DIN 18560 T2.

Cement screed (CT) / screed additive

For the aquatherm orange system-under floor heating in connection with 
cement screed, made according to DIN 18560, the screed additive “aqua-
therm floor mix” is prescribed. This material has been tased in connection 
with the basic and additional meaterials of the screed.

The screed additive aquatherm orange system-“Special floor mix” is 
prescribed for thin-layer cement floor as per DIN 18560.

Liquid screed (CA)

Placing of liquid screed is made without extensive compaction and distri-
bution works. The basic materials mostly are anhydrite with addition of 
solvents.

As these screeds are placed in a liquid form directly on site an all-over 
closed surface is absolutely required.

Calcium-sulphate liquid screed (CAF)

Calcium-sulphate liquid screed is made of anhydrite plaster, water an ad-
ditional materials.

The indications of the respective manufacturer have to be considered for 
suitability and handling.

Poured asphalt screed (AS)

Poured asphalt screed is made of bitumen and if necessary by adding of 
additional materials. The mixture is placed with temperatures of approx. 
220° C - 250° C.

Poured asphalt screeds are not suitable for aquatherm orange system-
under floor heating systems.

SCREEDS

FLOOR CONSTRUCTION
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SCREEDS

FLOOR CONSTRUCTION

Characteristics 
 
aquatherm orange system-floor mix is a highly efficient screed additive 
developed especially for heating cement floor.

Cement floors for heated floor constructions do not differ regarding their 
mortar composition, their mechanical preparation and the required consis-
tency from “normal” floating laid cement floors acc. to DIN 18560, part 2.

For heated floor constructions it must be ensured, that the standard requi-
rements for cement floors under installation condition are actually met. 

The fresh cement mortar must cover the heating pipes completely and may 
not affect the installed materials. 

aquatherm orange system-floor mix reduces the surface tension of the mixing 
water resulting in a better mixing of the fine grained binding agent. The result 
is a homogenous cement floor mortar, easy to handle, which surrounds the 
heating pipes completely.

The volume of mixing water is reduced by adding of aquatherm floor mix. 
A reduction of the water cement value (with constant mortar consistence) 
results in an increase of the density of the hardened floor. 

By raising the density of the load distributing cement floor plate an impro-
vement of the thermal conductivity as well as increasing heat accumulati-
on capability are obtained.

The characteristics of fresh screed achieved by floor mix effect an increase 
of bending tensile and pressure stresses.

The capacity of air voids is not increased. 

With the aquatherm orange system-floor mix a high retaining water value of 
the fresh screed is achieved, that means no water separation at the cement 
floor surface and a reduced contraction.

Dosage

aquatherm orange system -floor mix must be added in a percentage of 
1 % of the cement weight for the completion of cement floor screed, e.g. 
0.5 kg floor mix.

Add floor mix directly to the mixing water.

Proportion for cement floor thickness of 6.5 cm is approx. 0.2 kg/m2.

No further additives should be added to the aquatherm orange system- 
floor mix.

The addition of Estro-synthetic fibre to the fresh cement mortar can replace 
floor grids.

aquatherm orange system 

SCREED ADDITIVE FLOOR MIX

Technical data floor mix

Proportion: approx. 0.2 kg/m2

Art.-No. 91108

Screed additive floor mix
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Characteristics 
 
aquatherm orange system -special floor mix is a very efficient floor screed 
additive for the preparation of thin-layer and cement connected heating 
screed according to DIN 18560. This additive is applied for cement screeds 
placed on underfloor heating systems - but only in the rigidity classification. 

The nominal thickness of floor screed above the heating pipes can be re-
duced to 30 mm on applying Special floor mix. Due to its high density and 
consistency the mixture of cement floor screed and Special floor mix meets 
all required functions of a load distributing plate, even with reduced thick-
ness.

aquatherm orange system -special floor mix effects a substantial increase 
of bending tensile and pressure stress. By using this additive the cement 
mortar is more compressible, less mixed water is required and the result is 
a homogeneous structure. These characteristics of the fresh screed cause 
a better mixture of the fine-grained cement, a. o. by lowering the surface 
tension of the water. Increasing the apparent density by adding of aqua-
therm orange system -special floor mix effects also an increase of the ther-
mal conductivity of the screed.

Handling, composition, preparation and curing have to be carried out acc. 
to DIN 18560, Part 2, Screeds and heat screeds on insulation layers. The 
aggregate (grave/sand 0/8 mm) must correspond to DIN 4226 “Aggregate 
for Concrete” with regard to its structure (a.o. grain solidity) and the grain 
composition of the floor aggregate to DIN 1045 “Concrete and reinforced 
concrete”.

Processing does not differ from the previously known usual workmanship 
as customary machines for mixing and transport are also applied.

aquatherm orange system 

SPECIAL FLOOR MIX

Technical data special floor mix

Proportion: approx. 1.45 kg/m2

Art.-No. 91110

Screed additive “Special floor mix”

FLOOR CONSTRUCTION
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aquatherm orange system 

SPECIAL FLOOR MIX

FLOOR CONSTRUCTION

Characteristics 
 
Cement and anhydrite screeds must be heated prior to placing of floor co-
verings acc. to DIN EN 1264.

Suitable measuring points in the heating area are necessary for determina-
tion of the content of humidity. At least 3 measuring points per each 200 m2 
resp. per flat are required.

Detailed information regarding the heating on page Heat-up of screed!

Important intersecting points

Planning:  Planner Heating / Architects

The planner - in coordination with the architect - determines the number 
and position of the intersection points in the plan. 

If no planner is involved, the client or his desputy takes on the task.  

Design: Screed layer

The screed layer installs the intersecting points acc. to the plans.

Measuring: Chief of the covering placing

The measuring is carried out by means of a CM-device before placing the 
covering.

Important!

The minimum distance between heating pipe and intersection point is 100 
mm.

Screed fields

In case of non-rectangular floor surfaces or coved surfaces the required 
expansion joints have to be arranged in such a way that possibly cramped 
fields result. The thermally caused change of length of the cement screed 
amounts to approx. 0.012 mm/mK. Taking up of pressure and tensile stress 
can only be achieved by correctly planned and installed expansion joints 
and screed fields. The planner of the building has to issue a joint plan 
regarding the arrangement of joints which has to be presented to the exe-
cuting party as part of the performance description.

Edge Gaps

Edge gaps take up thermally caused changes of length of the screed and 
floor coverings. They reduce the impact sound transmission from the floor 
to other components. Edge gaps must enable a movement space of at least 
5 mm. The edge insulation in the edge gap may only be cut after completi-
on of the floor covering. Subsequently the edge gaps have to be filled with 
an elastic joint seal.

aquatherm orange system

SCREED MEASURING POINT

Techical data screed measuring point

Height: 100 mm

Art-No.  91109

Screed measuring point

Joint

Joint

Example
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Movement joints

In case of cement screeds designated for stone or ceramic coverings with 
surface sizes starting from approx.40 m2, screed fields should be constructed 
separately by using aquatherm orange system-expansion joint profiles. 

The expansion joint profile is supplied as a complete set consisting of T-
profiles and expansion strips made of PE. The side length of single floor 
fields should not exceed 8 m. The side ratio may not be larger than 1:2. 
Movement joints are joints in the screed separating completely up to the 
insulation layer. Heating pipes may only cross those movement joints as 
connection ducts. In this case the pipes must be protected with the aqua-
therm orange system corrugated pipes (approx. 30 cm). Movement joints 
must run congruently starting from the insulation layer up to the covering. 

After completion of the covering the movement joints have to be closed 
with an elastic joint seal on the upper side. Movement joints should be 
placed in case of heating screed in door sills and for tiles and ceramic 
coverings between different heated circuits within one heating field.

Dummy joints

Dummy joints are predetermined breaking points for the abbreviation of 
screed. The trowel indent is made in the fresh screed mortar. The arrange-
ment of dummy joints is applied where movement joints are not required 
but where tensions of the screed plate should be transfered.

MOVEMENT JOINTS / DUMMY JOINTS

u	Stone covering

v	Mortar bed

w	Cement screed

x	Movement joint

y	Heat-impact sound insulation

u	v	w	 x				 y	

Wrong arrangement of the movements joints:

FLOOR CONSTRUCTION
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MOVEMENT JOINTS / DUMMY JOINTS

FLOOR CONSTRUCTION

Procedures floor coverings

Thin mortar bed technique

With the thin mortar bed technique coverings are glued together with a 
suitable bonding agent on the screed.

Only products indicated by the manufacturer may be used.

Thick mortar bed technique

With the thick mortar bed technique the stone floors are placed directly 
in the mortar. The thickness of the mortar depends on the used stone co-
vering.

The minimum thickness is 15 mm.

Placing with fresh screed

Large-surface stone plates can be beaten directly in the mortar bed. The 
advantage of this type of placing surely is the fact that different thickness 
of the covering can be levelled.

The full mortar bed has to be mixed with aquatherm orange system-screed 
additive.

Floor reinforcement

Reinforcement of screeds on insulation layers is generally not necessary. 

However for cement floors with stone or ceramic coverings same is useful, 
as an enlargement of possibly resulting cracks and the displacement height 
of the cracked edges can be avoided.

The reinforcement has to be made with reinforcing steel meshes with a 
mesh width of 150 mm x 150 mm or with reinforcing steel meshes with the 
following parameters:

Mesh width Diameter Rigidity

50 mm x 50 mm 2 mm 700 N/mm2

75 mm x 75 mm 3 mm 700 N/mm2

100 mm x 100 mm 3 mm 500 N/mm2

The reinforcement has to be interrupted in the range of movement joints 
and to be arranged in approx. the middle third of the thickness of the 
screed.

The reinforcement meshes must never be pushed through the edge insu-
lation.

Floor reinforcements must be free from edges to avoid mechanical damage 
of the pipes.

Principally reinforcing steel meshes will never prevent cracking of the hea-
ting screed. Reinforcing steel meshes have to be protected against corrosion, 
especially on using anhydrite screed.

As the professional installation of reinforcing steel meshes with thin-layer 
screeds is rather difficult, it is recommended to add screed synthetic fibres 
for this type of screed.

FLOOR REINFORCEMENT / PROCEDURES FLOOR COVERINGS
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Floor coverings

The following types of covering are suitable for the aquatherm orange 
system-underfloor heating:

• ceramic tiles and plates
• natural stone (marble, etc.)
• elastic coverings (e.g. PVC-floor)
• textile coverings (carpet floor)
• parquet / lamiate

Thermal resistance

The thermal resistance as per DIN EN 1264 for surface coverings is 0.15 m2 
K/W. The respective installation instructions, standards resp. regulations 
for the individual types of covering have to be considered.

Conditions for placing

• The following conditions must be fulfilled prior to placing of the se-
lected surface covering:

• The screed has been heated acc. to the aquatherm orange system-
installation instructions.

• The flow temperature has to be kept until the moisture content equi-
librium of the table has been reached.

• All edge joints and movement joints have been checked on correct 
arrangement and execution.

• Remaining solid matters (e.g. mortar remains) have been removed 
completely.

Working material

Only such materials may be used as priming materials, fillers, adhesives / 
cement and thin bed mortar as indicated by the manufacturer to be “sui-
table for underfloor heating systems”. The manufacturer has to guarantee
the heat aging stability. Thin bed mortar and adhesives must be resistant 
to a permanent temperature up to 50° C and also compensate permanently 
different heat expansions of the screed and the surface covering. Textile 
surface coverings must be glued all-over the surface and have to be pro-
vided by the manufacturer with the supplement “suitable for underfloor 
heating systems”.

FLOOR COVERINGS / CONDITIONS FOR PLACING

FLOOR CONSTRUCTION
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FLOOR COVERINGS / CONDITIONS FOR PLACING

Moisture content equilibrium

Prior to placing of the floor covering the screed must have reached the 
moisture content equilibrium acc. to the following table.

The moisture content equilibrium must be checked by the company placing 
the floor covering. There must be 3 measuring points per 200 m2 resp. per 
flat.

Heating of screed

Anhydrite and cement screeds must be heated prior to placing of floor co-
verings. When switching off the floor heating after the heating phase the 
screed has to be protected against draft and rapid chilling.

Differing from the method of other hot-water heating systems the cement 
screed should be heated after 21 days at the earliest and the anhydrite 
screed according to the indications of the manufacturer, however after 7 
days at the earliest.

The first heating starts with a flow temperature of 25° C, which has to be 
kept for 3 days. Afterwards the maximum flow temperature is adjusted and 
kept for another 4 days. It is not quite guaranteed that after the described
heating procedure the screed has reached the moisture content necessary 
to be ready for placing.

REMARK:

The table below contains reference values for being ready for placing, mea-
sured with a CM-unit (moisture tester) at approx. 20° C room temperature.

HEATING OF SCREED / MOISTURE CONTENT EQUILIBRIUM

Decisive maximum moisture content of screeds for readiness for placing the floor coverings

Floor covering
Moisture content 

cement screed
moisture content 
calcium salphate

Elastic floor coverings e.g. PVC rubber, lino 1.8 % 0.3 %

Textile coverings 1.8 % 0.3 %

Parquet/Cork 1.8 % 0.3 %

Laminate 1.8 % 0.3 %

Stone and  ceramic coverings in thick bed 2.0 % -

Stone and  ceramic coverings in thin bed 2.0 % 0.3 %

FLOOR CONSTRUCTION
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STARTING RECORD OF AQUATHERM-HOT WATER UNDERFLOOR

HEATING ACC. TO DIN EN 1264

Project

Street

PC/ City

Part of the plant

aquatherm system q roll 35-3 q knob plate F ND 35-3 q knob plate F ND 11  q grid

q system 25 q roll 30-2 q industrial floor heating q sports floor heating q aquatherm black system  

 

1. Leak test

The tightness of the heating/cooling circuits of the surface heating/cooling is secured directly before the screed-, plaster-, resp. paneling installation by a 
water pressure test. The test pressure is twice the operating pressure but at least 6 bar. This pressure has to be kept during the installation of the sreed/
plaster/paneling.

Max. permissible working pressure 

Test pressure

Load duration 

The tightness has been ascertained; no remaining form changes at any component.

Advice: Adjustment of the aquatherm orange system-heating circuit valves after flushing of the system.

2. Functional heating for calcium sulphate screed and cement screed

The perfect function of the heated floor construction is checked by the functional heating.

 › With cement screed it can be started 21 days after finishing the screed works at the earliest

 › With calcium-sulphate screed after 7 days at the earliest (acc. to manufacturer´s indication)

Type of screed / product q cement screed  q calcium-sulphate screed

Used fixing agent  q screed additive  q screed additive “Special” 

Conclusion of screed works  _________________________________________ Date

Start of functional heating _________________________________________ Date

(The constant flow temperature of 25° C has to be kept for 3 days.)

Adjustment of maximum flow temperature of   ______ °C ____________ Date

(The max. flow temperature (follow manufacturer´s instructions) must be kept for 4 days).

End of the functional heating _________________________________________ Date

Attention: the functional heating does not guarantee, that the screed has the right

moisture content for the readiness for placing the floor coverings.

The functional heating has been interrupted     q no     q yes      from                  until

The rooms have been aerated without draught and all windows / outside doors have been closed after switching off the floor heating. The heated floor 

surface was free from construction material and heavy coverings. The plant has been released for further constructions at an outside temperature of

 q The plant was out of action

 q The floor has been heated with a flow temperature of  ______ °C

 Confirmation (date/stamp/signature)

 

 _________________________   _________________________   _________________________

                 Owner/Client                   Constructor/Architect                                      Heating engineer

FLOOR CONSTRUCTION
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STARTING RECORD OF AQUATHERM-HOT WATER UNDERFLOOR

HEATING ACC. TO DIN EN 1264
The following laws, decrees, instructions and standards have to be consi-
dered for planning and installation of heating systems:

 › energy saving law (EnEG) 

 › energy saving regulation - EnEV 

REGULATIONS / DECREES / LAWS

Heating technology

 › DIN 1961   Contract procedure for building   
 works B and C 

 › DIN 4102   Fire protection 

 › DIN 4108   Thermal insulation in high buildings 

 › DIN 4109   Sound insulation in high buildings 

 › DIN EN 12831 Heating systems in buildings, procedure for  
 calculation of standard heat charge 

 › DIN EN 1264   Hot-water underfloor heating systems 

 › DIN EN 1264   Pipelines of plastic for hotwater floor heating  
 systems 

 › DIN 4751  Safety equipment of hot-water heating systems 

 › DIN18380   Heating and service water  
 heating systems

PLANNING AND DESIGN
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In general an exact heat requirement calculation as per DIN 4701 has to be 
made prior to the design of an aquatherm orange system-underfloor hea-
ting system. The calculation of the pipe distances is made in accordance 
with the performance output characteristics of the single pipe distances.

The surface covering should be known when planning. In objects for which 
the covering will be determined afterwards, the most unfavourable but still 
allowable covering should be planned. Same is also valid for rooms, in 
which a change of covering is to be expected later on.

In rooms with stone coverings experience showed that the floor will usu-
ally be covered with rugs, carpets etc. Due to this a correction of the plan-
ning is necessary.

Floor surface temperature

The following floor surface temperatures should not be exceeded for phy-
siological and medical reasons: 

29° C in rooms (domestic and office buildings)
35° C in edge areas
33° C in bathrooms and indoor swimming pools.

When calculating the rooms, it should be checked if the max. allowed floor 
temperature is kept by the selected pipe distance.

For rooms in which the specific heat requirement does not guarantee the 
compliance of the surface temperature any longer, planning of additional 
heating surfaces should be considered. The fact that the standard-outside 
temperature as indicated in DIN 4701 only occurs on a few days shows that 
the actual floor surface temperature is considerably below the theoretically 
determined values.

Basis of calculation

The following documents are required to calculate the aquatherm orange 
system-underfloor heating system:

 › the complete constructional drawings
 › the standard heat requirement calculation as per DIN EN 12831
 › the output characteristics of the pipe distances
 › the pressure loss diagrams of the valves
 › the pressure loss diagram of the heating pipes

CALCULATION

When designing the rooms the adjusted heat requirement ΦBer [W] can be 
taken into account and is calculated as follows:

	 ΦN standard heat load
- ΦFB heat flow through the floor

- ΦBer adjusted heat requirement [W]

The standard heat load ΦHL is decisive for the design of the boiler and the 
calculation of the water quantity. The adjusted specific heat requirement 
qh [W/m2] is calculated according to the following formula:

       ΦBer  adjusted heat load [W]
qh = 
      AR room surface [m2]

 

Method of calculation

The method of calculation is made as per DIN EN 1264. The surface tempe-
rature is limited in accordance with the respective design area. The return 
temperature is limited variably to at least ϑi +2° C for every room so that a 
hydraulic room adjustment is possible.

Connection supplies

Connection supplies are pipes between the manifold and the circuit. 

If the connection supplies are running through another room with an indi-
vidual circuit they must have an identical pipe distance acc. to the surface 
design. These continuous connection supplies can be designed with the 
same thermal output as the circuit  For determination of the total circula-
ting water quantity the continuous connection length must be corrected 
correspondingly. 

Edge areas

Pipes in edge areas can be laid in closer distances as these areas are not 
used so frequently. The surface temperatures may be higher compared to 
the occupied zone. Higher heat losses e.g. due to large-surface glasses can 
be considered and compensated.

PLANNING AND DESIGN
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CALCULATION

PLANNING AND DESIGN

The width of edge areas should not exceed 1.0 m. More-over, edge areas 
should be placed all-over the outside wall in which the window is arranged.

In case that the pipe spacing in the occupied zone is PS 100 or PS 150 the 
pipe spacing (PS) of the edge area should be PS 75. For a pipe spacing of 
PS 200 to PS 300 same should be PS 100. 

If the edge area has to produce extremely high heating output, a PS 50 is 
recommended. In general the edge area should be designed as an indepen-
dent heating circuit, i.e. with an own connection supply.

For small rooms with a condensed perimeter zone the integrated design 
should be selected, i.e. condensed perimeter zone area and occupied zone 
are laid as a combined heating circuit.

Occupied zone

The occupied zones are laid according to the calculated pipe spacing. Pipe 
spacings of more than 30 cm are only allowed in exceptional cases due to 
the high differences of the floor surface temperatures.

Kitchen:
As during the planning phase the covered surface is in most cases not 
known due to built-in furniture, a minimum PS of 150 should be planned 
and laid (considering the max. allowed surface temperature). Voids below 
built-in furniture should be avoided if possible.

Baths:
In bathrooms, toilet areas and going round areas of swimming pools a pipe 
spacing of at least PS 100 mm has to be planned and laid (considering the 
maximum allowed surface temperature) as a direct foot contact is most 
frequently here.

CALCULATION
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Floor surface coverings

Floor surface coverings have an important influence on the heat flux density 
of underfloor heating systems. The thermal resistance of floor coverings 
depends on the nature of the materials.

The maximum temperature delay of floor coverings is RλB = 0.15 m2 K/W. 
For carpets the temperature delay of the floor and the possibly used sub 
layer must be added.

Standard values for surface coverings

tiles approx. 0.01 - 0.02 m2 K/W

marble  approx. 0.01 - 0.025 m2 K/W

carpet  approx 0.05 - 0.15 m2 K/W

parquet / laminate approx. 0.035 - 0.150 m2 K/W

PVC, lino approx. 0.025 - 0.075 m2 K/W

Symbols “suitable for underfloor heating systems“

Carpeted floors  and elastic layers which are suitable for placing on under 
floor heating systems are provided with a corresponding symbol by the 
manufacturer 

 carpets elastic coverings

Use of rugs

If loose carpets or rugs are placed on stone floors, PVC, parquet or laminate 
the medium thermal resistance RλB has to be determined in accordance 
with the surface interest using the following formula.

    AGes 
. Rλ0 + AB . RλT

RλBm = 
 AGes

RλB  =  medium thermal resistance
AGes = total surface
AB = surface covered with loose carpet
Rλ0  = thermal resistance surface covering
RλT  = thermal resistance carpet

FLOOR SURFACE COVERINGS / SYMBOLS / RUGS

Calculation example:

medium thermal resistance 

Example:

30.0 m2 stone tiles Rλ0  = 0.02 m2 K/W covered with

10.0 m2 carpets RλT   = 0.10 m2 K/W

Result:

  30 m2 . 0.02 m2 K + 10 m2 . 0.1 m2 K
RλBm = 

     W   30 m2   W

RλBm = 0.053 m2 K/W

PLANNING AND DESIGN
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FLOOR SURFACE COVERINGS / SYMBOLS / RUGS LENGTH OF HEATING CIRCUIT / AREA OF MANIFOLD CONNECTION / MATERIAL REQUIREMENTS

Heating circuit length

The maximum allowed heating circuit length for aquatherm orange system-
underfloor heating systems depends on the pipe dimension applied.

14 x 2.0 mm = max. heating circuit length = 100 m
16 x 2.0 mm = max. heating circuit length = 120 m
17 x 2.0 mm = max. heating circuit length = 125 m
20 x 2.0 mm = max. heating circuit length = 160 m

Rooms in which the design requests greater pipe lengths should be divided 
into several heating circuits - if possible - of the same length, in order 
to guarantee a hydraulic compensation of the heating system. It should 
be considered that even for heating circuits up to a maximum length a 
partition into 2 heating circuits is necessary, if the pressure loss exceeds 
350 mbar.

Material requirements 

The bill of quantity of the aquatherm system components can be made in accordance with the following table.

Material 
requirements

A 50 VA 751 VA 100 VA 150 VA 200 VA 250 VA 300

Heating pipe m A x 19.0 A x 12.5 A x 9.5 A x 6.25 A x 5.0 A x 4.0 A x 3.5

Pipe clips2 Pc A x 40.0 A x 25.0 A x 20.0 A x 15.0 A x 10.0 A x 8.0 A x 7.0

Alternatively for pipe clips: 
spring rail3 m A x 1.0 A x 1.0 A x 1.0 A x 1.0 A x 1.0 A x 1.0 A x 1.0

Edge insulation m A x 1.0 A x 1.0 A x 1.0 A x 1.0 A x 1.0 A x 1.0 A x 1.0

Screed additive kg A x 0.15 A x 0.15 A x 0.15 A x 0.15 A x 0.15 A x 0.15 A x 0.15

Screed additive special 
floor mix

kg A x 1.45 A x 1.45 A x 1.45 A x 1.45 A x 1.45 A x 1.45 A x 1.45

System elements m2 A x 1.0 A x 1.0 A x 1.0 A x 1.0 A x 1.0 A x 1.0 A x 1.0

A:    heating surface  [m2]
PS:  pipe spacing  [mm]

1 Pipe spacing 75 mm is not possible when using the system element knob plate
2  Pipe holder devices are not necessary when using the system element knob plate
3 Spring rail is not suitable for the system element knob plate

Manifold connection area

All feed pipes in front of the manifold are placed close together. As these 
connection pipes also convey heat it might be possible that the surface 
temperature is higher than the allowed value.

In this case a respective number of connection pipes should be insulated.

PLANNING AND DESIGN

77



Thermal output as per DIN EN 1264

Until now the selection of the laying distances has been made in accordance 
with the thermal output of the respective system supplier.

A comparison of suppliers with the same system constructions was nearly 
impossible due to different data of power. With DIN EN 1264 a uniform cal-
culation procedure has been introduced enabling to determine the power 
data of all underfloor heating systems. Power differences of comparable 
systems with the same construction are not longer possible.

The thermal output of a underfloor heating system in the wetlaying procedure 
can be calculated based on the following formula:

      .
q = B · aB · aT

mT · aÜ
mÜ . aD

mD . ΔϑH

Explanation:

B
influence of the pipe material, the pipe wall thickness and a 
possible pipe shell on the heat flux density

aB factor of the floor covering

aT division factor (pipe distance)

aÜ covering factor

aD factor of the external diameter of the pipe

ΔϑH linear temperature difference

mT

           T          
1 -               
       0,075

(valid f. pipe systems  
0.050 ≤ T ≤	0,375 m)

mÜ
100 (0,045 m - Sü) 

(valid f. pipe coverings Sü ≤ 0,015m)

mD
250 (D - 0,020 m) valid f. pipe diameters  
0.012 m≤  D ≤  0,030 m

THERMAL OUTPUT AS PER DIN EN 1264

aquatherm orange system-underfloor heating systems correspond to the 
system construction A and C as per DIN EN 1264-1.

Using (CT) cement screed of class F4 for vertical load > 2.0 kN/m2 screed 
thickness of 45 mm (plus outside diameter of heating pipe) has to be con-
sidered.

The specific outputs for the individual system constructions can be gathered 
from the tables on 165-190.

The performance characteristic describes the connection between the heat 

output q and the required excess temperature of the heating means ΔϑH, 
whereas the temperature delay for four floor coverings has been conside-
red also.

The excess temperature for the heating means gϑH is calculated as a log-
arithmic means from the flow temperature  ϑV, the return temperature ϑR 
and the room temperature	ϑi. Consequently the influence of the tempera-
ture difference has been determined.

 ϑV  -ϑR
ΔϑH =         ϑV  -ϑi
 Ln
              ϑR  -ϑi
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THERMAL OUTPUT AS PER DIN EN 1264 FLOW TEMPERATURE / DIN CERTCO REGISTRATION

Flow temperature

Upon determination of the flow temperature a temperature delay of the 
floor covering of Rλ. B  = 0.10 m2 K/W is assumed in accordance with the 
standards for recreation rooms.

For bath Rλ,B = 0,00 m2 K/W.

The temperature difference of the heating circuit in the most unfavourable 
room is max. 5 K. The other rooms have larger differences depending on 
the heat requirement, pipe distance, floor covering and excess temperature 
of the heating means. Consequently the medium heat flow of a complete 
system is determined as a mixed value of the medium heat flow of all hea-
ting circuits and can not be calculated with a predicted difference.

By the limitation of the floors´s surface temperature limit values of the heat 
flux density arise depending on the floor surface. These limiting curves are 
drawn in the graphs and must not be exceeded.

The flow temperature ϑV. Ausl. is calculated as follows:

	 σ
ϑV. Ausl. =  ϑi + Δ	ϑH. Ausl. + 
 2

If the ratio is  σ/ΔϑH > 0.5 the flow temperature has to be calculated as 
follows:

	 σ	 				σ2

ϑV. Ausl. =  ϑi + Δ	ϑH. Ausl. +           + 
 2       12Δ	ϑH. Ausl.

For all remaining rooms operated with the flow temperature the respective 
expansions have to be calculated according to the following formula: …

	 	
σj =  2	⋅ [(ϑV. Ausl. - ϑi ) - Δ	ϑHj ]   

...as far as the ratio is σj / gϑH σj / gϑH  ≤ 0.5. 
At a ratio of	σj / gϑH ≤ 0.5 the differences are calculated as follows:

σj =  3	⋅ Δ	ϑHj

  4  (ϑV. Ausl. - Δ	ϑHj )
 1 +   - 1
        3 ⋅ Δ	ϑHj 

DIN CERTCO registration

DIN CERTCO gave the allowance to mark with the following register-no.:

For insulation roll: 
7F296-F
For system element 25 with dry floor screed (TE): 
7F297-F
For surface elastic sports floors:
7 F 291-F
7 F 292-F
7 F 293-F
7 F 294-F
7 F 295-F
7 F 298-F

√
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Pressure loss graph for aquatherm orange system pipes
14 x 2 mm, 16 x 2 mm, 17 x 2 mm and 20 x 2 mm
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PRESSURE LOSS GRAPHS
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Graphs of heat output valid for heating pipe 16 x 2 mm with 45 mm screed covering with a pipe spacing PS of 75 mm
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Graphs of heat output valid for heating pipe 16 x 2 mm with 45 mm screed covering with a pipe spacing PS of 100 mm
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GRAPH OF HEAT OUTPUT
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Graphs of heat output valid for heating pipe 16 x 2 mm with 45 mm screed covering with a pipe spacing PS of 200 mm
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GRAPH OF HEAT OUTPUT
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Graphs of heat output valid for heating pipe 16 x 2 mm with 45 mm screed covering with a pipe spacing PS of 250 mm
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Graphs of heat output valid for heating pipe 16 x 2 mm with 45 mm screed covering with a pipe spacing PS of 300 mm
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GRAPH OF HEAT OUTPUT

Presetting of the fine control valves

Pressure difference 

The various heating circuits show different pressure losses due to unequal 
lengths and utilization. The pressure difference to the heating circuit with 
the highest pressure loss has to be throttled with the fine control valve.

FINE CONTROL VALVES

Example:

Pressure loss of the most unfavourable heating circuit:
Δpu = 225 mbar

Pressure loss of the heating circuit to be controlled:
ΔpHK =  50 mbar

Pressure difference to be throttled:
Δp =  175 mbar

Circulating quantity of water:
 •mG =  75 kg /h

Pressure loss / mass flow
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MEMBRANE EXPANSION VESSEL 

Special care should be taken on designing the membrane expansion ves-
sel for underfloor heating systems. It has to be assumed that even with a 
“tight” installation leakages exist on a small scale enabling the heating 
water to evaporate unnoticed.

A pressure expansion vessel which has been correctly designed and integ-
rated into the heating installation fulfils the following functions:

 › taking-up of the expansion volume during the heating phase
 › storage of a water supply being fed into the system when required e.g. 

upon cooling or loss due to leakages
 › maintaining of a minimum excess pressure in the system (pressure 

keeping)

The following terms are necessary for a 
correct dimensioning:

n = expansion coefficient for water in % (s. table)
h = static height
pSV = response pressure of the safety valve
∆pA = response pressure of the safety valve
Df = pressure factor
VH = nominal size
Ve = expansion volume
VA = water capacity of the system
VN = nominal volume of the expansion vessel
VV = water capacity of the system
pa = nominal volume of the expansion vessel
pe = final pressure in bar absolute
ϑV = max. flow temperature

Expansion coefficients for water with and without the addition of antifreezing compounds

Temperature °C without add. 10 % addition 20 % addition 30 % addition 40 % addition 50 % addition

10 0.04 0.32 0.64 0.96 1.28 1.60

20 0.18 0.50 0.82 1.14 1.46 1.78

30 0.44 0.76 1.08 1.40 1.72 2.04

40 0.79 1.11 1.43 1.75 2.07 2.39

50 1.21 1.53 1.85 2.17 2.49 2.81

60 1.71 2.03 2.35 2.67 2.99 3.31

70 2.28 2.60 2.92 3.24 3.56 3.88

80 2.90 3.57 3.54 3.86 4.18 4.50

85 3.21 3.57 3.89 4.21 4.53 4.85

90 3.59 3.91 4.23 4.55 4.87 5.19

95 3.96 4.29 4.61 4.93 5.25 5.57

100 4.35 4.67 4.99 5.31 5.63 5.95

105 4.74 5.07 5.33 5.71 6.01 6.35

107 4.91 5.23 5.55 5.87 6.19 6.51

110 5.15 5.47 5.79 6.11 6.43 6.75

120 6.03 6.35 6.67 6.99 7.31 7.63

130 6.97 7.29 7.61 7.93 8.25 8.57
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TYPES OF PLACING

Types of placing: spiral type placing

Example of placing A:
> spiral type placing

AFDK AFDK AW

 IW3 IW1

IT

IW2

Types of placing: counterflow-type

Example of placing C:
> counterflow-type

AFDK AFDK AW

 IW3 IW1

IT

IW2

Legend:

AFDK = outside window pivot / tilt design
AW = outside wall
IW1 - 3 = inside walls
IT = inside door

Example of placing B:
> spiral type placing with separate edge area

  AFST AFFV AW

 IW3    IW1

 
          IT

IW2

Example of placing D:
> counterflow-type placing with separate edge area
 

 AFST AFFV AW

 IW3 IW1

 
               

 IT

IW2
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Ground floor

Upper floor

EXAMPLE OF PLACING: PIPE SPACING

AA 200 AA 200

Kitchen
AA 200

Dining
AA 200

AR 75

Living

AR 75

Toilet
AA 75

Corridor

Hall

AA 150

AA 200 AA 200 AA 200 AA 200

Parents Kids

Gallery
Storeroom

AA 100

AA 75

AA 75

Corridor AA 200

Bathroom
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EXAMPLE OF PLACING: PIPE SPACING

The rough concrete has to be stable and sustainable according to DIN 
18560. The tolerances must correspond to the DIN 18202.

For floors in contact with ground a sealing according to DIN 18195 is re-
quired. The aquatherm orange system edge insulation is laid first. It must 
be arranged continuously at all rising construction components. The edge 
insulation is cut after the completion of the surface covering. Additional 
insulation acc. to ENEV or impact sound insulation have to be installed 
after arranging of the edge insulation. 

The system element 25 is placed in such a way that the wall ending is 
always made with a complete board.

Place remaining pieces in the middle of the room whereever applicable! 

The heat conducting steel sheets must be pressed into the pipe channels 
of system element 25 after placing. The turning area is omitted. The heat 
conductivity steel sheets are pre-perforated and thus are easy and simple 
to arrange. 

The heating pipes must be pressed carefully into the heat conductivity 
steel sheets.

LAYING OF SYSTEM ELEMENT 25

The piping is always made according to the counter-flow principle. Additio-
nally required pipe channels can be cut with a knife, saw or filament cutter. 
Using wet screed the system element 25 is covered finally with PE-foil. For 
prefabricated screed the manufacturer´s specifications must be observed. 
The heating circuit manifold should be placed centrally that there is no 
unnecessary cutting of pipe channels. 
DIN 18560 must be observed when constructing with wet screed.

Dry screeds must have a minimum thickness of 25 mm.

For both types of screed the heat-up times acc. to EN 1264 must be ob-
tained. 

Example of installation with system element 25
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LAYING OF SYSTEM ELEMENT 25

On uneven ground the height leveling is made by filling.

Laying of edge insulation

Laying of system element

Installation of heat conducting steel sheets

Examples of laying with dry elements
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Laying of heating pipes Completed heating system 25

Required extra pipe channels such as connecting pipes are made by fila-
ment cutter.

Depending on manufacturer´s specifications for prefabricated screed the 
mounting of a release film may be necessary. 

Completed heating system 25 Finished dry elements

Completed heating system 25 With floor covering
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The compact construction provides heights are due to the small board 
thickness (e.g. 50 mm with dry screed, 55 mm with thin-layer screed, 
60 mm with floating screed).

The aquatherm orange system system element 25 is the perfect solution 
for all situations of laying. Interruptions of the construction progress are 
avoided.  

The small constructions provide best conditions for quick control. Due to 
the low static weight, e.g. by using dry screed, floating screed or a thin 
cement layer, the system is especially suitable for wooden beam ceilings.
The installation can be made on existing floor coverings if they are flat and 
sustainable. The EPS-material is suitable for working loads up to 60 kN/m2, 
provided that the possibly required additional insulation and the carrying 
subsoil are adapted to this. 

Example of installation with system element 25

LAYING OF SYSTEM ELEMENT 25

linear temperature difference (ΔϑH)1

linear temperature difference (ΔϑH)1
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LAYING OF SYSTEM ELEMENT 25

Heat flow q W/m2 for PS 125 dry screed 25 mm

u without floor covering: Rλ B= 0 m2 K/W

v PVC, linoleum: Rλ B=0,05 m2 K/W

w carpet: Rλ	B= 0,10 m2 K/W

x carpet: Rλ	B=0,15 m2 K/W

Performance system element 25 with CAF 35 mm, pipe spacing (PS) = 125 mm

GRAPH OF HEAT OUTPUT SYSTEM ELEMENT 25
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v PVC, linoleum: Rλ B=0,05 m2 K/W

w carpet: Rλ	B= 0,10 m2 K/W

x carpet: Rλ	B=0,15 m2 K/W

Performance system element 25 with CAF 45 mm, pipe spacing (PS) = 125 mm
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GRAPH OF HEAT OUTPUT SYSTEM ELEMENT 25
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GRAPH OF HEAT OUTPUT SYSTEM ELEMENT 25
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