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Chapter 6 - A request for tender can be ordered separately under Order-no. D 90960.

The aquatherm®-installation instructions are added to the respective products.
The instructions can also be ordered separately on request.
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regulations, prescriptions, laws

- calculation

- floor surface temperature

- basis of design

- method of calculation

rim zone

- recreation areas

- connection ducts

- floor surface coverings

- standard values for surface coverings
- symbols: "suitable for floor heating"
- use of carpet rugs

- heat circuit length

- distribution connection area

- material requirement

- thermal output as per DIN EN 1264

design flow temperature
- thermal test

- heat insulation towards the bottom

- design heat flux density

- design heating mains

- pressure loss diagrams

aquatherm®-heating pipes 16 x 2,0 mm /17 x 2,0 mm
heating capacity tables: 35, 40 and 45 degrees C
16 x 2,0 mm / 20 x 2,0 mm

- presetting of the fine control valves
- diagram: valve adjustment / rotations
diaphragm expansion vessel

- types of placing: worm-type placing
- types of placing: counterflow-type
examples of placing: placing distance
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aquatherm®
Pipe material

aguatherm®-floor heating pipes Sesssssssssnsmsasssassasananan
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The functionality of a floor heating system is decisively
determined by the quality of the heating pipes used. The
expected durability of aquatherm quality floor heating
pipes can be directly deduced from the creep curves
(p.- 1.5) when considering the existing operating voltage
and working temperature. It is clear that consid-erable
safety reserves are given when the pipes are dimensioned
according to DIN 16968.

Operating conditions BEsssssssssEEEsEREAEREERRERnES

The pipes can be used for working temperatures
up to 90 °C and a working pressure up to 10 bar.

Handllng I LI

The pipes can be laid without preliminary tempering sim-
ply cold from a roll. For practical reasons, the heating
pipes should generally be laid with the aquatherm®-pipe
hasp.

Only those pipe joints indicated by the manufacturer
should be used for the respective type of pipe used. The
aquatherm®-connectors and distribution union pieces cor-
respond to the demands of the types of execution of DIN
8076 Part 1, requested in DIN 4726.

In the wet construction system aquatherm®-floor heating
pipes are embedded directly into the heat floor. A change
in length resulting from a temperature difference is avoi-
ded when embedding into the heating floor pavement.
The material takes up the caused tensions so that same
are uncritical.

Oxygen-tightness / heat exchanger Sessessssssssnsssnenssnnnannn.

Manufacturing of the aquathem®-floor heating pipes with
an oxygen barrier layer is done according to a special
developed extrusion procedure. Due to the EVOH-coat-
ing deposited on the basic pipe as an all-over com-
pound, the pipe reaches an optimum tightness.

(EVOH= ethylene-vinylalcohol copolymer)

The oxygen-tight aquatherm®floor heating pipes are in
accordance with DIN 4726. A system separation by means
of a heat exchanger is not necessary as per DIN 4726
when using these pipes.

aquatihernm Lt
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Pipe material

Floor heating pipes of polybutene (PB)

aquatherm®-floor heating pipes of polybutene (PB)

art. no. nominal size total size ring length
90306 16 x 2,0 mm 17 x 2,5 mm 250 m
90316 16 x 2,0 mm 17 x 2,5 mm 500 m
90307 17 x2,0 mm 18 x 2,5 mm 250 m
90317 17 x 2,0 mm 18 x 2,5 mm 500 m
90308 20 x 2,0 mm 21x2,5mm 250 m

aquatherme®-floor heating pipes are made of the highly
flexible and highly heat-resistant material polybutene. The
physical and chemical characteristics are adjusted to the
special interests of the heating sector.

aquatherm®-floor heating pipes correspond to the quality
demands of DIN 16968 and DIN 4727/4726.

Colour:
grey pipe (art.-group 903.. with a transparent shimmering
oxygen barrier layer).

Designation:

AQUATHERM FLOOR HEATING ELEMENT CONNECTION PIPES
---- ART.-NO. 90306 ---- 16 x 2,0 MM ---- OXYGEN-TIGHT ---- PB
125 ---- DIN 4726 ---- DIN 16969/DIN 16968 ----- DIN CERTCO
3V098 PB ---- DATE OF MANUFACTURING/TIME ---- MACHINE
NO. ---- MTR.-MARKING ---- MADE IN GERMANY

Moreover, every ring bundle is printed continuously with the
length in meters. An instruction leaflet containing the identi-
fication data is added to every ring bundle.

acuratdneizmnn
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Heating ducts of polybutene (PB) CCETTTTTETE

agquatherm®-floor heating pipes of PB (polybutene) stand
out due to their e.g. high creep strength. Polybutene
especially qualifies for the installation of heating ducts
due to its highly heat aging stability. In the range of small-
dimensioned connecting ducts polybutene convinces
with its high flexibility. Other advantages of this material
are:

smooth pipe inside surface

simple and safe installation

low frictional loss

L]
°
L]
e corrosion-resisting

Modulus of elasticity

The modulus of elasticity being an important parameter
of the bending resistance of pipes is for polybutene (PB)
at 20 degrees C approx. 350 N/sq.mm.

Consequently is the smallest admissible
bending radius 5 x d

in which d has been determined as outside diameter.
For pipes with a diameter of 16 x 2 mm the bending radius
will be r=5x 16 mm =80 mm.

@ 16 mm = |
<— 80 mm —»
bending radius |

Heating water additions sessssannnn

In principle only heating water additions may be used
from which the harmlessness with regard to the material
polybutene (PB) has been fixed and which have been
expressly released by aquatherm.

The application of corrosion-inhibitors is not necessary

when using the oxygen-tight aquatherm®-floor heating
pipes (see section oxygen-tightness).
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Pipe material
TTTTITERTATTTTT TR RN, P acking
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aquatherm®floor heating pipes are packed in site-adapted
cardboards impervious to light for protection against mecha-
nical damage or detraction from UV-rays. The pipe bundles
have to be stored in the packing till final laying. Remaining
bundles have to be restored in the cardboard.

The heating pipes are supplied as a ring bundle with a
length of 250 m and 500 m.
(Other supply sizes as well as short lengths on request).

Y Soage

aquatherm®-floor heating pipes are supplied in cardboards
according to section "Packing". The pipe bundles have to be
taken out of the packing only immediately before working.
Unpacked pipes and remaining bundles have to be protected
efficiently against UV-rays and damaging.

ECTTETTETTTTTERPEPRRRRERITIY Own Supervision

aquatherm®-floor heating pipes have their own supervi-
sion in the manufacturing works according to the
demands of DIN 4728.

CELEEPERTTEETERRTERRRRRLERILYY External supervision

The supervision contracts necessary in the scope of DIN-
CERTCO have been concluded with the SKZ South German
Plastic Center in Wirzburg.

The aquatherm®-floor
heating pipes have
been registered under
the no. 3V098 PB of the
Gesellschaft fur Konfor-
mitatsbewertung (DIN-
CERTCO).

L4 acjiiatheln
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Pipe material

Behaviour under long period stressing of PB - pipes EECEECEEErrCErPEErTEEREEETETTE

The compression strength of plastic pipes is described with
the aid of the creep internal pressure curve. Determination
of theses curves requires a high number of tests. Pipe sec-
tions at different temperatures have a constant internal
pressure and during the test it is determined after which
test duration a failure rupture will be caused (creep value).
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Curve: Creep-internal pressure

The creep times are entered in a coordinates system with
a log-log division. On the Y-axis of the coordinates system
the peripheral stress caused by the internal pressure of the
pipes is entered. On the X-axis the time in hours is
presented. The creep internal pressure curve can be
obtained by connecting the minimum creep values with
each other by means of a straight line for every test tem-
perature.

Creep internal pressure tests have been done for 25 years.
The obtained values allow a mathematical conclusion
(extrapolation) of service times of more than 50 years.

By accepting these curves in the international standard for
plastic pipes they are used as a basis for dimensioning and
quality supervision of plastic pipes for sanitary and heating
technics.

aciiatdelng LS
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Regulation
Requlrements TEESFEERNEEGEFEERNEENREEEFEEREEAEER

The Decree for Energy Saving Requirements for Heating
and Service Water Systems (HeizAnlV) issued on 22.3.1994
stipulates in 8 7Control and Regulation Equipment:
“Heating systems must be equipped with automatically-
operating devices for adjusting the temperature in each
room. For Groups of rooms of the same type and subjec-
ted to the same use in non-residental buildings, group
regulation is permitted

c
2
g
S
(o)
)
o

Consequently, every floor heating system in residential
buildings has to be provided with an individual room
regulation system.

Precontrol AL RN TR RN YRR RN RN NN ]

As defined by the heating system regulation floor heating
systems must be precontrolled with weather controlled
regulations. In most cases this demand is fulfiled by a sli-
ding operation of the heat generators. In case of combi-
ned systems a return addition is used so that there is an
external temperature precontrol for both control loops.

Programmable thermostat (night lowering)

A night lowering is also useful for floor heating systems.
Only the lowering and heating-up times are advanced
accordingly. Usually delays of approx. 1,5 - 3,0 hours have
to be expected.

Protection against excess temperature

A protection against excess temperature is absolutely
necessary. Normally contact thermostats are installed dis-
connecting the circulation pump upon excess of the
adjusted temperature or closing the mixing motor used. A
gravity break or a return valve have to be topped. The
excess temperature protection device should be ad-
justed on 60 °C.

CerUIatlon pump NN NN NN

The circulation pump has to be dimensioned according

to the calculated water quantity and the highest pressure
loss.

aciratheling 21
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IR N N aquathel’m@-aCtuatOY

The electrothermal actuator is a final control element
tested by VDE with a spark protection suitable for aqua-
therm®heating circuit distribution valves.

It has a special electrically heated expansion system and
is controlled by a room thermostat. The actuator works
completely soundless and keeps the valve closed in a
currentless condition.
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art.-no. technical data switching colour | suPPly
difference unit

94102 230 volts - - 1 unit

94103 24 volts - - 1 unit

The casing is heat resistant and made of shock-resistant
plastic. The actuator is provided with a connection cable
of 100 cm and especially suitable for installation into dis-
tribution cabinets due to its compact design.

The actuator shows a uniform opening and closing course.
After expiration of a delay time of approx. 2-3 minutes the
opening course procedure is effectd by the electrical
heated expansion system. The closing procedure is star-
ted after interruption of the current supply by cooling
down of the expansion system.

2.2 adaieliiin
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aquatherm“‘-room thermostat FEEE NN NN EE NS NN

The aquatherm®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 and fits to most plane switch
combinations.

aquatherm®room thermostats

o keep the selected room temperature constant
e save additional energy
« offer modern conveniences
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art.-no. technical data syvm?hlng colour supply
difference unit

94104 230V -50HZ-10 A 05K white 1 unit
94105 230V -50HZ-10 A 0,5K brown 1 unit

Room thermostat W|th n|ght-|ower|ng EEEE NN NN NN NN

aquatherm®-room thermostat with night lowering
(as described above):

are suitable for group lowering when used with the aqua-
therm®-control distributor (art.-no. 94120) together with the
aquatherm®-clock thermostat (art.-no. 94108).

technical data switch colour

difference

94107 230V -50HZ-10A 05K white 1 unit

aciradieliin 23
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IR N N aquatherm®-t|mer thermostat

The aquatherm®-timer thermostat offers all advantages of
the normal room thermostat and is provided with an addi-
tional temperature lowering system.

The timer thermostat makes it very easy to programme an auto-
matic night lowering

e press only one key!
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sywtchlng colour supply
difference unit

94106 230V-50HZ-10 A - white 1 unit

EEE NN E NN aquatherm@-clock thermostat

aquatherm®-clock thermostat is equipped with a daily
and weekly program disc. By this rooms are heated resp.
lowered at different times and on different days.

technical data

This alternative can be used for heating of e.g.:

- bedrooms and children's rooms
- office buildings

- doctor's practices

- holiday flats

switching
difference

94108 230V -50HZ-10 A - white 1 unit

technical data colour

24 adaieliiin
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aquatherm®-control distributor

With the aquatherm®-control distributor actuators are wired pro-
blem-free and fast with room thermostats, timer thermostats or
clock thermostats.

The usual cable mess in distribution boxes or cable ducts finally
belongs to the past. Due to the compact design installation in
aquatherm®- distribution boxes is guaranteed.

switching colour supply

technical data difference unit

94120 230 volts - - 1 unit

Perfect individual room control with the aquatherm®-
control distributor by:

clear allocation of the connection

clean cable guiding

up to 6 room thermostats connectable

up to 12 actuators connectable

overload protection, overvoltage protection
switch output for pump module (extras)

switch input for digital automatic switch (extras)
ready to be installed into the aquatherm®-heating
circuit distribution cabinet

(o
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aquatherm®
Regulation

STTTERERTER TR IR RN LERERIRLY  aquatherm®-6-channel radio control unit

With the aquatherm®6-channel radio control unit the
information of the radio thermostat (transmitter) is conver-
ted into control signals for the consumer (actuators).
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switching

. colour
difference

technical data

94122 6 channels - white 1 unit

Perfect individual room control with aquatherm®-6-chan-
nel radio control by:

e wireless drive of the actuators

o ready plugged for immediate connection to a 230 V
socket

e actuator (230 V) directly connectable
e acoustic signal in case of trouble

e self-learning address setting by learning mode in the
transmitter

3
1234567
NERTE
21.0%
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aquatherme®-radio thermostat

The aquatherm?®- radio thermostat is used for a wireless
remote control of the aquatherm®-actuators.

art.-no. technical data syvm?hmg colour supply
difference unit

94124 with clock - white 1 unit

94126 without clock - white 1 unit

The temperature registration can be done at any place in
the room. There is no cabling necessary between sender
and receiver.

aquatherm®-radio thermostat with clock:

e three adjustable temperatures
(comfort, standard, night lowering)

« six free selectable times for every day
(weekly program is repeated automatically
every week)

¢ party function

e setting of weekday and time

e frost protection

aquatherm®-radio thermostat:

e in connection with aquatherm®-radio
thermostat with clock (art.-no. 94124)
suitable for night lowering

« with frost protection

acuakiveling
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aquatherm®
Regulation

IR N N aquatherm‘g-mp(”’]g Control

The aquatherm®-mixing control is used for a constant con-
trol of the flow temperature. It is applied e.g. in combined
floor heating / radiator heating systems from which the
floor heating covers a partial load of the heat demand or
when a constant surface temperature is requested.

The flow temperature in the floor heating circuit is kept
constant according to the adjusted set-value by mixing of
the heating water from the heat generator and the by-
pass.
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art.-no. technical data sywtchlng colour supply
difference unit

94008 set-value control - - 1 unit

94018 system controlled _ _ 1 unit

by atmospheric conditions

The mixing control has been designed in a dimension of 1"
for surfaces up to 120 sq.m. The control combines the fol-
lowing control elements in one unit:

e circulation pump WILO (RS 25 - 60 )

« control valve with flow gauge

e by-pass valve with manual control flap

o« safety temperature limiter

¢ flow and return thermometer

o differential pressure overflow valve

The mixing control can also be offered as a system con-

trolled by atmospheric conditions equipped with the fol-

lowing additional elements:

¢ external gauge (capillary tube of 10 m) for flow tem-
perature controlled by atmospheric conditions.

28 acuainerin
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aquatherm®-control unit

The aquatherm®-control unit is a heat circuit control depending
on the outside temperatures with a Pl-characteristic
(PI= proportional integral).

It is supplied as a universal applicable heat circuit
control with a subassembly ready for connection.

switching
difference

94028 1 - - 1 unit

dimension

The control combines the following control elements
in one unit:
e control system weather controlled
with:
- time control and power reserve
(reversible from daily to weekly program)
- program monitoring switch
- control knob for temperatures with normal and
reduced operation
- three-way mixer
- mixer motor with additional set
e circulation pump WILO (RS 25 - 60 )
o safety temperature limiter with flow gauge
e external gauge
o differential pressure overflow valve
¢ flow and return thermometer

acuakiveling

Regulation
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aquatherm®
Regulation

EEEEEE NI Connec“on f|tt|ngs

* The aquatherm®-mixing control as well as the aquatherm®-
control unit can be equipped alternatively with different
connection fittings:

- screwed connection 1 /4" with straight seat valve for the
connection of fusiotherm®-pipe ducts diameter 32 mm

- ball valve 1" with screw connection 1 /4"

Notice: Connection fittings with shut-off elements have to be
ordered separately.

FEEEEE IR EE R EE R Func“onal r|nC||e
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control valve with upper part thermostat
control valve as adjustable by-pass
circulation pump

shut-off unit*

flow temperature gauge with base oy

o o0 A W N B

contact thermostat as safety “ 4
temperature limiter i

statical
= heating
o surface
e.g. 70/55

~

dial thermometer with dip sleeve

8 differential pressure overflow valve . Ly

Floor heating

[EEN

three-way mixing unit with mixer
motor and electronics

external temperature gauge
circulation pump
shut-off unit* o

flow temperature gauge with base &' %

o 0o A WN

contact thermostat as Y
safety temperature limiter

~

Im

i
dial thermometer with dip sleeve -
8 differential pressure overflow valve Pl

9 housing space station
(extra)

Floor heating
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aquatherm"@—zone Control FEFEESFEERNENEERFEERNEENREEEFESTEEAER

Due to electrotechnical stipulations for the control of
rooms by means of thermostats and motor operators a
maximum of 7 aquatherm®-actuators can be connected
to a thermostat for electric circuits secured with 16 A.

Zone control
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A aquatherm®-zone control - passage

dimension switching |, | SuPPly
difference unit

94100 1“ passage - - 1 unit
94101 1“ corner - - lunit

A aquatherm®zone control - corner

aciradieliin 2
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Regulation

EEEEEE NI aquatherm(@-zone Control

2.12

The thermostat will be connected to a zone control valve
for thermostatic controlled floor heating surfaces for which
more than seven heating circuits are necessary to heat a
room. Consequently it is possible to control up to 12 heat-
ing circuits at the same time. In this connection the flow
rates for the following K, values have to be considered:

Zone- control difference [K] kys-value
value 1" 1,0 2.0 3,0 [cu.m/h]
ky-value

[cu.m/h] 0,95 1,89 2,60 4,20

The aquatherm®-zone control valve is installed at the flow
side directly to the heat circuit distributor instead of the
ball valve by means of an adapter-double screw connec-
tion. The valve control is made by an actuator controlled
by a room, timer or clock thermostat.

aquatherm®-heating circuit distributor with zone control valve
Thermostatic control up to 12 heating circuits.

ball valve R 1* )
with screw connection
1* flat sealing

X X
= =
) B
o [¢]
= ® ®
5 5

zone control R 1%
with adapter-double screw
connection R 1
and 220 V - motor operator

aclativel{ing
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Heating circuit distributor

aguatherm®-heating circuit distributor Sesssssssssnsmsasssassasananan

consisting of:

e high-quality brass pipe MS 63

e equipped on both sides with male thread 1 for
— high-quality brass pipe MS 63
— end pieces with screw connection

— feed cock and
— ventilation valve

o has ball connection valves for flow and return

e is mounted on galvanized sound absorbing brackets
as per DIN 4109

e« integrated flow valve sets provided with building
protection cap

e integrated return valve inserts can be shut-off

e suitable for all common clamped screw connections
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art.no. dimension hgatmg colour supply
circuits unit

92032 length : 295 mm 2 - 1 unit
92033 length : 350 mm 3 - 1 unit
92034 length : 405 mm 4 - 1 unit
92035 length : 460 mm 5 - 1 unit
92036 length : 515 mm 6 - 1 unit
92037 length: 570 mm 7 - Tunit
92038 length: 625 mm 8 - 1 unit
92039 length : 680 mm 9 - 1 unit
92040 length: 735 mm 10 - 1 unit
92041 length: 790 mm 11 - 1 unit
92042 length : 845 mm 12 - 1 unit

aquatihernm 34
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TTRITTTETTRTTRRPPPERITERIY  Heating circuit distributor valves
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3.2

The integrated flow valves enable a problem-free
exchange of the manual construction protection caps
against an electrothermal actuator or manual control
caps. The flow valves are provided with stainless steel
spindles and a double O-ring seal.

The hydraulic compensation of the heating circuits is
made at the return control valve, which can be shut-off,
according to the calculated values. Presetting is done by
means of a commercial ventilating wrench.

Notice: Clamped screw connections have to be ordered
separately depending on the pipe dimensions:

- Art.-no. 92106 for pipe-dia. 16 x 2,0 mm
- Art.-no. 92107 for pipe-dia. 17 x 2,0 mm
- Art.-no. 92108 for pipe-dia. 20 x 2,0 mm

Dimensions of the heating circuit distributor

G 1¢ approx. 39

16 T
s =" o1 i
14

7 B 417
Ic 4
62 L 43 | approx. 65—
\ I | 1 approx. 85—
exits 2 | 3|4 |5 |6 |7 |89 |10]11]12

!ﬁn%}an 190 | 245 | 300 | 355 | 410 | 465 | 520 | 575 | 630 | 685 | 740

with

ball valve lenght L + 62 mm

with

end piece lenght L + 43 mm

el Rl 205 | 350 | 405 | 460 | 515 | 570 | 625 | 680 | 735 | 790 | 845

INEVAGLTIGN T approx. 86 mm

total length
with.heall 375 | 430 | 485 | 540 | 595 | 650 | 705 | 760 | 815 | 870 | 925
centers

acuratdneizmnn
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Heating circuit distributor
{ Packing __________________________ J

Packing SEsEEEEREEEEEE SRR

Supply of the aquatherm®heating circuit distributor
is made in site-adapted cardboards.

A set of self-adhesive marking plates is added to every
distributor. Same can be sticked on the designated fields
of the manual control cap or on the actuator.

Accessories T —————

The following accessories are available for the
aguatherm®-heating circuit distributor:

- clamped joints for copper or precision steel pipes

- flow measuring instrument with adapting piece
for return valves

- universal mounting sets for a heat quantity counter
- connection fitting with angle and reducing ring
for vertical connection of the ball valves
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— manual control cap of shock-resistant plastic
with +/- adjusting dial
- other accessories on request

aquatherm offers the universal pipe system fusiotherm® with the fusiotherm®-stabi

composite pipe as the optimum distribution and connection ducts

Do not abstain from the advantages of the fusiotherm®-program: P | pe SySte m
° unprecedented connection technics by means of fusion
. corrosion-resistant

° high heat aging stability

° high internal pressure creep strength
. reduced flow noise compared to metallic ducts
and others

Ask for detailed technical information.
(Technical information fusiotherm®-Order-no. D 10100).

aquatherme®-heating circuit distribution cabinets  EEEEEEEEEEEEEIEEETEREETEETEE

The aquatherm®-universal heating circuit distribution
cabinets for flush installation are made of hot-galvanized
sheet steel. The distribution cabinet can be supplied in
five different sizes for distribution of 2 - 12 heating circuits.

e Size | = 2 - 3 heating circuits
e Sizell = 4- 6 heating circuits
e Sizell = 7-10 heating circuits
e SizelV = 11-12 heating circuits

e SizeV = max.12 heating circuits
with heat quantity counter
The data are valid for a pipe-side horizontal connection of the distributor outside the
flush-mounted-cabinet through the tubular feedthrough. In case of connection in-

side the flush-mounted-cabinet the connection fitting with reduction ring for a ver-
tical connection of the ball valves (accessories art.-no. 92328) must be used.

When using a heat quantity counter a smaller number of
heating circuits has to be considered depending on the
product make.
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Heating circuit distributor

TITRITTPIRITTETTRIPPPERITERIY Concealed design

aquatherm®-universal heating circuit distribution cabinet
for concealed installation

=

. . HCL with| HC with . supply
dimension size )
HDC2 |HDCZ+ OFV3 unit
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93102 |H: 700 -850 mm|for2 -3 - - UPI lunit
W: 400 mm size |
D :110- 150 mm

93104 |H: 700 -850 mm|for 4 - 6 2-4 2 UP Il 1 unit
W: 550 mm size Il
D: 110-150 mm

93106 |H: 700 - 850 mm|for7 -10 5-8 3-6 UP I 1 unit
W: 750 mm size Ill
D :110-150 mm

93108 |H: 700 -850 mm|for11-12| 9-11 7-10 UP IV lunit
W: 950 mm size IV
D :110- 150 mm

93110 |H: 700 -850 mm| for max. - - UPV 1 unit
W: 1150 mm| 12 with size V
D :110-150 mm| HQC*

1= heating circuit , 2 = heat distribution centrals, 3 = overflow valve set )
4 = heat quantity counter

These are the advantages of this wall concealed installation
cabinet:

¢ universal holding device (C-profile) (3), vertically and
horizontally infinitely variable

o frame (1) with door, infinitely extractable from
110 mm - 150 mm, lacquered in white as per RAL 9010

o lower floor lining (7), adaptable to the respective
height of the finished floor

e tubular feedthrough (2) pre-pressed in the lateral parts
enabling an alternate pipe guidance

e bases (6), adjustable up to 60 mm of the total height
and being fixed points at the same time

(see page 3.5: fig. concealed installation)

34 acuratdneizmnn
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Heating circuit distributor

Installation dimensions concealed cabinet EEEEEECECEET T EEEE T T

Type of cabinet UP I UP Il UP 1l

Height of cabinet
inside

from / mm 700 700 700
to /mm 850 850 850

UP IV

700
850

UPV

700
850

Width of cabinet
inside
mm 400 550 750

950

1150

Depth of cabinet
inside 110 - 150
from -to/ mm

Recess size height
(unfinished state) 900 900 900
mm

900

900

Recess size width
(unfinished state) 450 600 800
mm

1000

1200

Recess size depth
(unfinished state)
from - to / mm

110 - 150

UP = concealed - mounted

Illustration for concealed installation

@ frame @ cC-profile

\itrac,table) / \
| i D
© pipe mﬁ 10 distributor

duct i hoIding
device

e floor lining

@ safety chain

@ bases

(variable)

110 - 150 mm

0 0
®

6060

L

Z 4 R’
rough concrete

S S s

frame (extractable)

pipe duct

C-profile

distributor holding device
safety chain

bases (variable)

floor lining

60600

insertion door
tile

floor

heating pipe
heat insulation
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TTTRTTTPIITTETTPRIPPPERITERIY Surface design

aquatherm®-universal heating circuit distributor cabinet for
surface installation
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art.-no. dimension h?at'f‘g supply
circuits unit
93012 Height : 665 mm for2-4 SHl 1 unit
Width : 415 mm size |
Depth*: 128 mm
93014 Height : 665 mm for5-7 St 1 unit
Width : 600 mm size Il
Depth*: 128 mm
93015 Height : 665 mm for 8 - 10 S b Lunit
Width : 765 mm size Il b
Depth*: 128 mm
93016 Height : 665 mm for 11 - 12 Silll 1 unit
Width : 900 mm size Ill
Depth*: 128 mm

The aquatherm®surface installation cabinet is our alterna-
tive when there is no possibility for a concealed installation:

e The casing of hot galvanized sheet steel is supplied in
a white lacquered design (RAL 90101)

(without lacquering on request).

e The cabinet is equipped with a universal holding de-
vice enabling a vertical as well as horizontal infinitely
variable installation of the distributor

¢ A detachable impact plate is installed as lower edge
against the floor being pipe deflector at the same
time.

acuratdneiznn
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Heating circuit distributor

Installation dimensions surface cabinet FEssssEssEssEsssssssssRsRaEEES

Type of cabinet AP | AP 1| AP Il b AP I

Height of cabinet
inside mm 665 665 665 665

Width of cabinet

inside mm 415 600 765 900
Depth of cabinet

inside mm 128

Number of

heating circuits * 2-4 5-7 8-10 11 -12

Number of heating circuits
with heat quantity counter 2 3-5 6-8 9 -10

(external dimensions + 2 mm) AP = surface installation

* For the installation with surface cabinets connection
fittings with a reduction ring for a vertical connection
of the ball valves (art.-no. 92328) are normally used.
Moreover, surface cabinets are in general not suitable
for heating circuit distributors with a mounted
aquatherm®-heat distributor central.

Built-in doors e

aquatherm®wall surface installation cabinets are sup-
plied with frame and door in a white lacquer RAL 9010
design (RAL 9010).

If requested an execution with galvanized frame and
door (without lacquering) can be supplied for an extra
charge.
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EEEEEEEETTTPRTTEERRREERETEREIY  aquatherm®-heat distributing central system

The change-over and/or extension of an existing radiator
installation with floor heating is practicable in a

- safe

- economic

- inexpensive

way by instaling the aquatherm®-heat distributing central
system. Only one riser on the temperature level of the hea-
ting element (e.g. 70/50 °C) is sufficient. After installation the
rest will be controlled by the heat distributing central system
temperature level functioning as a combination control system.

Change-over/
extension

Control of the
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switching supply

art.-no. dimension . -
difference unit

92154 up to 80 sgq.m - - 1 unit
heating surface

aquatherm®heat distributing central system (art.-no.
92154) consisting of:
- thermostat valve with detecting element and capilary tube
- fine control valve
Components - circulation pump
- safety temperature limiter
- connection angle with ventilation valve
- feed cock
- thermometer
- coupling screw joints (with 4 adapter pieces)

aquatherm®-overflow
valve set (art.-no. 92156)
suitable for installation to
a heat distributing cen-
tral system

38 acjiiatheln



12/00

The heat distributing central system has been designed
for the aquatherm®heating circuit distributor.

- The thermostat valve (1) is fitted by means of a cou-
pling screw joint to the exit of the distributor return pipe.

- The corresponding detecting element (2) with capil-
lary tube is fixed on the flow pipe.

- The fine control valve (3) is mounted on the left side of
the distributor flow by means of the second coupling
screw joint.

- The circulation pump (4) has to be installed incl.
connection angles, thermometer and ventilation valve
to the exit of the distributor flow resp. entry of the return
pipe.

- The safety temperature limiter (5) has to be mounted on
the return pipe.

(Installation instructions with more information,
Order-no. D 91740, are added to the product.)

A heat distributing central system at the aquatherm®-
heat circuit distributor for floor heating

@ thermostat valve

® detecting element

©® fine control valve

O circulation pump

@ safety temperature limiter

aguratdneizmnn
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aquatherm®
Heating circuit distributor

NI Frcion

The aquatherm®-heat distributing central system works
according to the principle of the mixing control as
set-value control.

The requested flow temperature for the floor heating is
adjusted with the thermostat valve. The corresponding
necessary quantity of water is added from the boiler circuit
(e.g. 70 °C) to the floor 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 according to the heating installation
regulations. As far as only one room is equipped with floor
heating, the thermostat can be fitted on the circulation
pump.
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Notice: The aquatherm®-heat distributing central
system is only designed for use in a pump
hot-water heating installation, built according
to the following plant scheme.
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A Plant scheme: aquatherm®heat distributing central
system in PHW-heating installation
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aquatherm®
Floor construction

DlN-regUIanonS L L

Floor heating systems are subject to demands exactly
stipulated in standards and regulations. Same have to be
followed strictly especially with regard to the floor con-
struction. In general only quality controlled and standard
products may be used.

By coming into force of the amended thermal protection
regulation (=WSVO) on 01.01.1995 the minimum demands
to single external building components have been de-
fined:

For surface heating systems the heat transition
coefficient of the component layers between
heating surface on the one hand and

- surrounding air

— ground or

— building parts with considerable lower inside temper-
atures on the other hand may not exceed the value
of 0,35 W/sg.m K.

For buildings with a building permission granted before
01.01.1995 a heat transition coefficient of K = 0,45 W/sgq.m
K is valid.

The demands for intermediate ceilings are defined in the
DIN EN 1264 (hot water floor heating systems). This stand-
ard settles the minimum demand to the heat transition
resistance of the heat insulation (R,z D&) below the heat-
ing level. It has to be distinguished between 2 types of
rooms resp. of covers:
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1. Above rooms with a similar use (e.g. intermediate sto-
rey covers in a residential building)
Ryg D&min = 0,75 m? K/W.

2. Above rooms with a dissimilar use (e.g. intermediate
storey covers above industrially used locations)
Ryg D&min = 1,25 m? K/W.

agquatherm®-insulation systems Sesssssssssssssssasessnsnnnnns

aquatherm offers for all mentioned applications
suitable insulation systems easy to place with

e high insulation capacity
¢ high stability

e thermal resistance

o low apparent density.

Placing can be done in one layer on the rough concrete
floor or separated in two layers. The single-layer insulation
variant is typical for buildings with rough concrete floors
on which no or nearly no disturbing electrical resp. sani-
tary/ heating ducts are laid.

In case of floors with "disturbing" installation ducts the
separated two-layer insulation is recommended
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Floor construction

PR FNANNNRARRA™ DIN-regulations

The following regulations and prescriptions have to be
considered.

Regional additional decrees have not been taken into account.
General standards and prescriptions

DIN 4102 Behaviourin fire of materials and components
DIN 4108 Heat protection in high buildings

DIN 4109 Sound insulation in high buildings

DIN 18195 Building sealings

DIN 18202 Dimensional tolerances in high buildings
DIN 18336 Sealing against pressing water

DIN 18337 Sealing against not-pressing water

Contract procedure for building works, part C
0 DIN 18352 Tile and plate works

0 DIN 18353 Flooring works

0 DIN 18356 Parquetry

0 DIN 18365 Floor covering works

oo ooooo

Components of the floor construction

0 DIN 18164 Plastic foam as insulation in the building
trade parts 1 and 2
0 DIN 18165 Fibrous insulating material in the buildiing trade
0 DIN 18560 Flooring in the building trade
Heat protection regulation

ELTERREETTERTERETRREEERERILEYY  Preliminary conditions for installation

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

The following preliminary conditions are necessary for per-
fect installation:

a) Walls and covers must be plastered resp. tiled or pre-
pared in such a way that after placing of the floor
heating dirt accumulation cannot occur any more.
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b) Windows and outside doors have to be installed.
(The floor pavement has to be protected against draft.)

c) For rooms adjacent to the earth a humidity sealing as
per DIN has to be installed. In case there is no sealing
available the works supervisor has to be informed in
order to clarify the conditions prior to the start of instal-
lation and according to the obligation of indication as
per contract procedure for buildings. In case of building
sealings made of bituminous material or other plasticizer
separating stuff an intermediate foil has to be put be-
fore placing of the polystyrene heat-impact sound insu-
lation. In case of polyurethane plates the intermediate
foil is not necessary.

d) The bearing ground may not have coarse unevennes-
ses, point bumps, different levels or unsufficient solid
surfaces. The flatness tolerance must correspond with
the demands of DIN 18202 "Tolerances in high buil-
dings" (flatness tolerances for surfaces of covers and
wallls). The demands of DIN 18560 as well as DIN EN
1264 have to be considered. The rough concrete
cover has to be cleaned by the customer.

e) The aquatherm®-heating circuit distributors are instal-
led and tested under pressure.

f) Connection ducts for individual room control are plan-
ned and laid.
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Floor construction

Examples of design T T I T T T I T T T T

A design example of a floor construction with building
sealing done by the customer as per DIN 18195 with the
system element valufix - 55 resp. valufix - 74.

o 06 o (5]

@ building sealing DIN 18195

® edge insulation strips (min. 8 mm thick)

©® welded polyethylene foil of the edge insulation strips
@ heating pipe

® cementfloor

A design example for a floor construction with a building
sealing done by the customer as per DIN 18195 and an
additional sealing against surface water (bath, shower,
etc.) as per DIN 18337 (sealing above the heating surface)
with system element fastening plate EPS-45.

e 086 (4] (5] (6]

N
AN
SONN NN NN NN

@ sealing against surface water as per DIN 18337

aguratdneizmnn

Valufix system element plate
consisting of:

aluminum covering
polyurethane high-resistance
foam

aluminum covering

impact sound insulation

System element
fastening plate EPS-45

Additional insulation acc. to
table (not necessary for valu-
fix-55 and-74)

Intermediate foil 0,1 mm of
polyethylene

(Only necessary for laying of polysty-
rene high resistance foam after-
wards. The intermediate foil is not
necessary when using polyurethane
high-resistance foam).

4.3
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aquatherm®
Floor construction

TTTRTTT PP TETTPRIRPRRRY |mpact sound insulation

Since the appearance of DIN 4109 in November 1989,
measures and demands for sound insulation have been
settled. The target of this standard is e.g. to protect peo-
ple in recreation rooms against unreasonable irritations of
sound transmission.

In the range of floor heating the impact sound insulation
is important to planners, trade and constructors.

The following components have to be considered:

- rough cement floor
impact sound insulation
floor pavement

border insulation

(soft elastic floor coverings may not be considered
because of the possible interchangeability).

The calculation procedure of DIN 4109 uses the following
terms:

Ln, W, eq, R = equivalent evaluated standard impact insulation
ALw, R = impact sound improvement dimension

L'n, W

evaluated standard impact sound 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, tabel 16)
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With the impact sound improvement dimension the
impact improvement dimension insulating effect of the
cover coat (insulating material) is considered.

(DIN 4109, supplement 1, tabel 17)

The evaluated standard impact sound level is the
demand impact sound level of DIN 4109, supplement 2,
tables 2 + 3.

It is distinguished according to the following criteria:

— sound transmission from a foreign residing or working
area

a) minimum demands =53 dB

b) proposal for increased sound protection =46 dB

— sound transmission from an own residing or working
area

a) minimum demand =56 dB

b) proposal for increased sound protection =46 dB

When calculating the evaluated standard impact insula-

tion of 2 dB L'n, w, R a correction value of 2 dB has to be
considered.

4.4
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Floor construction

Impact sound insulation

The required or requested impact sound level can be cal-
culated with the following calculating diagram:

Ln, w, eq, + dB

A Lw, R - dB

L’'n, W,R = dB

Correction value + dB

L’'n w = dB
solid cover ‘ thickness (cm) 12 16 20
Reinforced concrete mass in relation to 276 | 322 | 368 | 414 | 460
plain sheet the surface (kg/sq.m)

volume weight

= 2300 kg/cu.m
L 1w eqr (Quivalent 79 77 75 73 71
evaluated standard
impact sound level)

Evaluated standard impact sound level L, ,xin
dB as per DIN 4109 depending on the dynamic
rigidity of the insulation material as per DIN
18165 (MN/cu.m)

system elements as footfall sound level

valufix-74, valufix-55 s” = 50, (ALwg = 22) 59 57 55 53 51
valufix-32 s’ = 30, (ALwr = 26) 55 53 51 49 47
fastening plate EPS-45

valufix-roll 38/35 s’ < 10, (ALwe = 30) 51 49 47 45 43

cover coat -
floating floor
with a soft
with a hard | €lastic cover
1
cover coat coat )
Alys < 20 dB

(VM < 20 dB)

Floor pavements as per DIN 18560 part 22) with
amass in relation to the surface of < 70 kg/sq.m
on insulation layers of insulation material as per
DIN 18165 part 2 with a dynamic rigidity »s« of

maximum.
50 MN/cu.m 22 23
40 MN/cu.m 24 25
30 MN/cu.m 26 27
20 MN/cu.m 28 30
15 MN/cu.m 29 33
10 MN/cu.m 30 34

) 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.

%) DIN 18560 part 2, Flooring in the building trade:
floor pavement and heating flooring on insulation layers.

In fact an increased sound protection with a demand of
46 dB normally can only be fulfilled by soft elastic cover
coats. When using hard (ceramic) covers this value can
only be reached through the installation of a sound insula-
ting sub-layer.

aguratdneizmnn
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aquatherm®
Floor construction

ETTTEREETTTTTTTPIRRPRRREAILLYY aquatherm®- border insulation

Border insulation fulfils several important functions between the
heating flooring and the mounting components.

The width of 5 mm as prescribed by DIN 18560 is valid for the
compressed border insulation after compression of the flooring.
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5 dimension switching colour

8 difference

[T 91106 Height: 180 mm - green 25m
Thickness: 8 mm

aquatherm®border insulation:
o of polyethylene foam 8 mm thick and 180 mm high

o« with pre-embossed tear strip for a problem-free use
with different heights of flooring

¢ provided with a self-adhesive welded polyethylene
foil taking care that no flooring gets between the
border insulation and the heat insulation plates
due to conglutination on the heat impact sound insu-
lation elements

¢ the aguatherm®-border insulation can also be
fixed to brickwork with the gummed tape attached
on the backside

¢ hardly inflammable

Consequently effective thermal and sound bridges are
avoided.
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aquatherm®-border insulation

Border insulation strips are used as:

o absorption layer of the heat expansion of the heating
flooring

e separation layer between heating flooring and
mounting components

¢ impact sound insulation between components

¢ heating insulation layer between components

Projecting border insulation can only be removed
after placing of the floor covering in accordance with
the demands of DIN 18560.

7 Double layer arrangement of the insulation layer

projection

arrangement
on lower

insulation layer

% ’ ’ ’ ’ ’ 2 ’ ’ ’ ’ ’
’
’ g g s s s ey s e s s

7
2

7’ ’ ’ 4 4 4 ’ ke ke ’ ’ kg

A In case of a double layer arrangement of the insulati-
on layer the border insulation is on the lower layer.

i ; i ; arrangement
on rough
7’ 4 4 4 7’ // 4 7’ 7’ 4 4
'/ ,/ ,/ i ,/ ,/ /' ,/ '/ /' g
4 ’I ’I ’/' ’/ ,/ ’I ,/ ’/ ’/ ’/' 7’
pa pa / e / pa pa pa / 4

concrete floor
-
A In case of one insulation layer the border insulation
is on the rough concrete floor.
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aquatherm®
Floor construction

ETTTETEETTTTTEPPIRRERRTLAILEYY  aquatherm®-expansion joint profile

The formation of expansion joints e.g. in door areas cau-
ses considerable problems to the flooring paver as the
connection ducts to the heating circuits cross the joint.

The perfect execution of an expansion joint can easily be
done with the aquatherm®-expansion joint profile.

| \'I'

——

dimension switching -1 0, | SUPPly

difference unit

91107 10 units of 2,0 m - - 20m
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aquatherm®-expansion joint profile (art.-no. 91107)

consisting of:

- profile strips with polyethylene foam and punchings
for heating pipe passage

— pipe guide bushes

- locking dowels

- floor pavement anchors

48 acjiiatheln
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aguatherm®-expansion joint profile

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

There are openings in the profile rail for the mostly required
pipe distances starting from a spacing of 50 mm.

pipe
plaster anchor sleeve
|ggw§|’ anchor dowel h?aeting
profile rail PP
d=10mm ‘
e

AR
h 3100 mm
\
\
\\}
T
i
AN
N
\|
N
|
|

N7 N
heat insulation
N oA N A

rough cement floor

5

The expansion strip of polyethylene foam is removed from
the adhesive-active profile rail before the heating pipes are
laid. After laying of 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 passage holes have to be punched with a diameter of
approx. 35 mm. The remaining web below the punched
holes is cut. The protection pipes are split pipes alongside
and moved into the moving area via the heating pipe. The
longitudinal slot is on the lower side and does not need to
be closed additionally.

Afterwards the expansion strip is pressed over the heating
pipes to the adhesive side of the profile rail.

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

The codes of practice of the Central Association of the Ger-
man Building Trade contain more information on the item
"Joints".

(Expansion joint profile cannot be used for the aquatherm®-
system element fastening plate EPS-45).
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Floor construction
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g technical data: System element valufix-74

= Thermal resistance R)p D& = 2,87 sq.m K/W
g Class of building material B 2 (normal inflammable)
8 Impact sound improvement dimension Alyg=22dB

— Sheet dimension 1.000 x 1.000 x 74 mm

8 Packing unit 7sq.m

[T Article-no. 91007

The aquatherm®-system element valufix-55 is a sandwich-
element sheet made of different materials.

1) Cover layer with a minimum thickness of 50u of corro-
sion protected aluminum foil with imprinted screen as
installation aid

2) Core layer of CFC-free polyurethane high-resistant
foam (WLG 025) as heat insulation

3) Aluminum coat as lower corrosion-protective layer

4) Impact sound insulation of polyethylene foam.

Due to this structure the heat insulating sheet valufix-74 ful-
fils the demands of the current heat protection regulation
with small insulation material thicknesses.

The system elements valufix are provided with folding
joints on all sides guaranteeing a quick placing with an
entirely tight sheet composite. Consequently, an addition-
al foil covering is unnecessary.

Applications :

According to the heat protection regulations (WSVO) valufix-

74 is used for floors bordering to

1. outside air

2. ground or

3. building parts with considerable lower inside
temperatures.
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aquatherm®-system element valufix-55 SesssssssssssEsssRssssEERRnEna
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technical data : System element valufix-55 g
Thermal resistance R)p D& = 2,15 sq.m K/W =
Class of building material B 2 (normal inflammable) g
Impact sound improvement dimension Alygr=22dB 8
Sheet dimension 1.000 x 1.000 x 55 mm —
Packing unit 8sq.m 8
Article no.: 91005 E

The aquatherm®-system element valufix-55 is a sandwich-ele-
ment sheet made of different materials.

1) Cover layer with a minimum thickness of 50u of corro-
sion-protected aluminum foil with imprinted screen as
installation aid

2) Core layer of CFC-free polyurethane high-resistant
foam (WLG 025) as heat insulation

3) Aluminum coat as lower corrosion-protective layer

4) Impact sound insulation of polyethylene foam

Due to this structure the heat insulating sheet valufix-55
fulfils the demands of the previous heat protection regula-
tions.

The system elements valufix are provided with folded joints
on all sides guaranteeing a quick placing with an entirely
tight sheet composite. Consequently, an additional folil
covering is unnecessary.

Applications:

According to the previous heat protection regulations
(WSVO) of 24.02.82 (valid for all building permits till
31.12.94) valufix-55 is used for floors bordering to

1. outside air

2. ground or

3. building parts with considerable lower inside

temperatures.

aquatihernm 41
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technical data: system element valufix-32

The aquatherm®-system element valufix-32 is a combina-
ted polyurethane/polystyrene heat-impact sound insulati-
on sheet as sandwich element.

- Thermal resistance R)p D& = 0,80 sq.m K/W
(@] Class of building material B 2 (normal inflammable)
o Impact sound improvement dimension | ALy g =26 dB

E Dynamic rigidity 30 MN/cu.m

]

g Sheet dimension 1.000 x 1.000 x 32/30 mm
(@) Packing unit 10 sg.m

o Article no.: 91036

S

@]
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1) Cover layer with a minimum thickness of 50u of corro-
sion protected aluminium foil with imprinted screen as
installation aid

2) Core layer of CFC-free polyurethane high-resistant
foam (10 mm)

3) lower impact sound insulation layer of polystrene high-
resistant foam PST PE 22/20 mm.

The system elements valufix are provided with folded joints
on all sides guaranteeing a quick placing with an entirely
tight sheet composite. Consequently, an additional foil
covering is unnecessary.

Applications :
1. According to DIN EN 1264 the system element valufix-32 is
used for

- intermediate covers above locations with a similar use
(heated rooms).

2. According to the heat protection regulation (WSVO) the
sheet is used above commercial polyurethane heat insulation
sheets (minimum 46 mm WLG 025) on covers bordering to
- outside air or
- building parts with considerable lower inside temperatures.

3. According to WSVO the sheet is used over commercial poly-
urethane heat insulation sheets (min. 53 mm WLG 025) on
covers bordering to the ground.
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ystem element valufix-roll 38 /35

technical data: system element valufix-roll 38 /35

Thermal resistance R)pg Da =0,75 sq.mK/W

Class of building material B 2 (normal inflammable)

Impact sound improvement dimension Alygr=300dB

Dynamic rigidity 10 MN/cu.m

Sheet dimension 10.000 x 1.000 x 38/35 mm
Packing unit 10 sq.m

Article-no. 91032

The aquatherm®-system element valufix-roll 38 /35 is a quick-
placing heat-impact sound insulation of PST/ SE as per DIN
18164. The valufix-roll exists of:

1) a cover layer of temperature-resistant plastic foil with
imprinted screen to make cutting of the insulation roll
and placing of the heating pipes much easier.

2) under-covered heat-impactO0 insulation layer of
polystyrene high-resistant foam PST SE 38 / 35 mm.

When placing on a flat surface the cuts of the valufix-roll
will close exactly. Consequently there is a continuous insu-
lation layer. The rolls are provided with a foil overlapping
on one side. Same is sealed with the aquatherm®-gum-
med tape in order to reach a tight sheet composite over
the whole surface.

Applications :

1. According to DIN EN 1264 the system element DIN EN
1264 valufix-32 is used for
- intermediate covers above locations

with a similar use (heated rooms).

2. According to the heat protection regulation (WSVO) the
sheet is used above commercial polyurethane heat
insulation sheets (minimum 46 mm WLG 025) on covers
bordering to
- outside air or
- building parts with considerable lower inside temperatures.

3. According to WSVO the sheet is used over commercial
polyurethane heat insulation sheets (min. 53 mm WLG 025)
on covers bordering to the ground.

aguratdneizmnn
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CERRERCTT AT PR IRLLEY  aquatherme®-system element fastening plates EPS-45

technical data: system element fastening plates EPS-45

Thermal resistance R)p D& = 0,75 sq.mK/W
Class of building material B 2 (normal inflammable)
Impact sound improvement dimension Alyg=26dB

Dynamic rigidity 30 MN/cu.m

Sheet dimension 1.000 x 500 x 73/70 - 45 mm
Packing unit 4 sq.m

Article-no. 91000

The aquatherm®system element fastening plate EPS-45 is
a heat-impact sound insulation plate of polystyrene high-
resistant foam. The plate has the following characteristics:

e knobs at a distance of 50 mm for laying of the floor
heating pipes without pipe holding devices

basic height: 45 mm, height above the knobs:
73/70 mm folded joints on all sides

folded joints on all sides

¢ lower impact sound indent

especially meant for a quick floor heating placing. The
indents at the lower side level slight unevennesses on the
rough cement cover. The folded joints on all sides enable
quick placing with a completely tight plate composite. An
additional foil covering is not necessary.
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Applications:

1. According to DIN EN 1264 the system element fastening

plate is used for

- intermediate covers above locations with a similar use
(heated rooms).

According to the heat protection regulation (WSVO) the

plate is used above commercial polyurethane heat insu-

lation sheets (minimum 46 mm WLG 025) on covers

bordering to

- outside air or

- building parts with considerable lower inside temperatures.

According to WSVO the plate is used over commercial

polyurethane heat insulation sheets (min. 53 mm WLG 025)

on covers bordering to the ground.

n
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Summary of the aquatherm®-system elements FEssssssssssEssssssssssEEEEEaa

Selection of the system elements and additional insulation depending on the range of

application.

applicatio e z atio g ." © S “ a >
ange eleme a R Q S o
s ® 5
mm mm  |RygDa=qmk/w| Alyg=dB MN/cu.m sg.m
valufix-74 74 - 74 2,87 22 50 91007 7,0
pecording to _ heat insulation 91032 | 10,0
- covers against valufix-roll 38/35| sheet polyurethane 81 2,59 30 10 dF
. X 46 mm 91040 9,6
- outside air
- ground heat insulation 91032 10,0
- building with valufix-roll 38/35| sheet polyurethane 88 2,87 30 10 +
considerable 53 mm 91042 9,6
lower inside heat insulation 91000 | 100
tempera- fastening plate | (73) 45| sheet polyurethane 91 2,59 26 30 + '
tures min. 46 mm by the 40
customer {
heat insulation 91000 | 10,0
fastening plate | (73) 45| sheet polyurethane 98 2,87 26 30 +
min. 53 mm bythe | .
customer {
According to [
WSVO of o
24.2.82* "5
covers against valufix-55 55 - 55 2,15 22 50 91005 | 8,0 S
- outside air =
- ground ()]
- unheated g
rooms o
According to heat insulation 91036 —
DIN 4725 valufix-32 32/30| sheet 52/50 1,30 26 30 + 10,0 (@]
for covers PS 20 SE 20 mm by the ]
- against customer T
rooms with ) heat insulation 91032
a dissimilar valufix-roll 38/35| sheet 55 1,25 30 10 + 10,0
PS 20 SE 20 mm by the
use customer
heat insulation 91000
(e.g. industrial | fastening plate | (73) 45| sheet 65 1,25 26 30 b +the 4,0
locations) PS 20 SE 20 mm cus)t/omer
According to
DIN 4725 valufix-32 32/30 - 32/30 0,80 26 30 91036 | 10,0
for covers
- intermedia-
te covers valufix-roll 38/35 - 35 0,75 30 10 91032 | 10,0
above loca-
tions with a
similar use
fastening plate | (73) 45 . (73) 45 0,75 26 30 91000 4,0

1: according to the previous heat protection regulations (WSVO) of 24.02.92: valid for all building permits till 31.12.94

2: by the customer = commercial heat insulation sheets of polyurethane (WLG 025) resp. polystyrene PS-SE
(see indication "additional insulation”).

4.15
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ST TATITTIT IR RIIINY® loor pavement

Floor pavement is used as a load distribution and load-carrying
layer. Floor pavements for floor heating must show the following
characteristics:

¢ high temperature resistance
high surface strength
¢ high thermal conduction

Floor pavements on aquatherm®-floor heating systems must cor-
respond to the demands of DIN 18560. The respective strength
class is determined by the architect considering later use.

For normal residential buildings cement floors of at least class ZE
20 resp. floating floors of class AE 20 up to a working load of 1,5
kN/sq.m have to be used.

For industrial buildings the strength of the heat insulation ele-
ments (WD, WS) and of the floor (ZE 30, ZE 40) are determined by
the engineer engaged in the statical calculations.

SSTETTEETTTEITEITRIRRRRERITEIIY Cement floor / floor addition

For the aquatherm®-floor heating in connection with a
cement floor, made according to DIN 18560, a floor addi-
tion "floor fix" is prescribed. This material has been tested in
connection with the basic and additional materials of the
floor pavement.

The floor addition "floor fix-special" is prescribed for thin-
layer cement floors as per DIN 18560
(see information pages 4.30, 4.32 - 4.33)

T L rrrrrrrrrrna Flow cement floor

Placing of flow cement floors is made without large-scale
compaction and distribution works. The basic materials
mostly are anhydrite with an addition of solvents.
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As these floor pavements are placed in a liquid form
directly on site an all-over closed surface is necessary.

To handle flow cement floors of the make Knauf on aqua-
therm®-floor heatings pay attention to the notices men-
tioned on page 4.24.

CCCETECPEPTTYTTEETTRRPRRRIIYY  Anhydrite floor

Anhydrite is a floor pavement made of an anhydrite plas-
ter, water and possibly adding of additional materials.

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

CCCTETEETTTRTEEPTTRTPRRRITIIY Poured asphalt floor

Poured asphalt floor is a floor pavement made of bitumen
and if necessary by adding of additional materials. The
mixture is placed with temperatures of approx.

200 - 250 °C.

Poured asphalt floors are not suitable for aquatherm®-floor
heating systems.
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Floor compartments

The compartment sizes for floor compartments are indi-
cated in DIN 18560 (see section expansion joints).

In case of non-rectangular floor surfaces or surfaces with
curves the necessary expansion joints have to be arran-
ged in such a way that possibly cramped compartments
result.

Example:

joint

-<— joint

The thermally caused change of length of a cement floor
amounts to approx. 0,012 mm/mK.

Taking up of pressure and tensile stress can only be achie-
ved with correct planned and executed expansion joints
and floor compartments. The planner of the build- ing has
to issue a joint plan regarding the arrangement of the
joints, which has to be presented to the executing party
as part of the performance description.
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Edge gaps T T T T T I I T IrITIIII

Edge gaps take up thermally caused changes of length
of the floor pavement and the floor covering. They redu-
ce the impact sound transmission from the floor to other
components.

Edge gaps must enable a movement space of at least

5 mm. The border insulation in the edge gap may only be
cut after completion of the floor covering. Afterwards the
edge gaps have to be filled with a permanently elas- tic
material.
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TETTETPEST IR TETTERRRTR TR  \lovement joint

In case of cement floors designhated for stone or ceramic-
coverings with surface sizes starting from approx. 40 sq.m
floor compartments have to be constructed separately by
using aquatherm®-expansion joint profiles. The expansion
joint profile is supplied as a complete set consisting of pro-
file strips, proportional pipe guide bushes, locking dowels
and floor pavement anchors.

The side length of single floor compartments should not
exceed 8 m. The side ratio may not be larger than 1:2.
Movement joints are joints in the floor pavement separa-
ting up to the insulation layer. Heating pipes may only
cross those movement joints as connection ducts. In this
case the pipes must be covered over a length of approx.
30 cm with the pipe guide bushes included in the set.

Movement joints must run congruently starting from the
insulation layer up to the covering.

On the upper side movement joints have to be closed
with a permanently elastic joint material after completion
of the covering.

correct arrangement of the movements joints wrong arrangement of the movement joints

o 6 6 0 5] O 0 © O wpue (5]
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@ stone covering ©® cement floor ® heat - impact sound
® mortar bed @ movement joints insulation

ELTTEEECTTERTEEPTRRERREERRLEYY  Dummy joints

Dummy joints can be arranged in a cement floor as addi-
tional parting.

The indent (trowel indent) is made in fresh floor mortar.
After hardening and drying up of the floor pavement they
have to be closed (e.g. with synthetic resin). Dummy joints
made in such a way are not considered during placing of
the floor coverings, i.e. they must not be taken over con-
gruently in the floor coverings.

The arrangement of dummy joints is applied where move-
ment joints are not necessary but where tensions of the
floor plate should be carried off.
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Floor reinforcement Sesssssssssnsmsasssassasananan

Reinforcement of floor pavements on insulation layers is
generally not necessary. However, for cement floors with
stone or ceramic coverings same is useful, as an enlarge-
ment of possibly resulting cracks and the displacement
height of the cracked edges can be avoided.

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

mesh width ‘ diameter ‘ rigidity
50 mm x 50 mm 2 mm 700 N/sg.m
75 mm x 75 mm 3 mm 500 N/sg.m
100 mm x 100 mm 3 mm 500 N/sg.m

The reinforcement has to be interrupted near movement
joints and to be arranged in approx. the middle third of
the thickness of the floor pavement. The reinforcement
meshes may never be pushed through the border
insulation.

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

In principal welded wire meshes will never prevent
cracking of the heating floor. When using wire welded
meshes with anhydrite floors they have to be protected
against corrosion.

As the professional installation of wire welded meshes with
thin-layer floor pavements is rather difficult, it is recom-
mended to add floor synthetic fibres for this kind of floor
pavement (ask for product information).

Procedures floor covering EEEEEssssRsRERIRERERTERSRERIES

Thin mortar bed technique

With the thin mortar bed technique coverings are glued
on the floor pavement with a suitable glue. Only products
indicated by the manufacturer may be used.
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Thick mortar bed technique

With the thick mortar bed technique the stone floors are
placed in the mortar. The thickness of the mortar depends
on the used stone covering. The minimum thickness is

15 mm.

Placing with fresh floor pavement

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

The full mortar bed has to be mixed with aquatherm®-
floor addition material.
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TETTTPI TR TRTPPRIT PR Heating of floor pavement

Anhydrite and cement floors must be heated prior to pla-
cing of floor coverings.

When disconnecting the floor heating after the heating
phase the floor pavement has to be protected against
draft and chilling.

Differing from the method for other hot-water heating
systems heating of the cement floor should be after

21 days at the earliest and of anhydridte floors 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 and has to be kept for 3 days. After-
wards the maximum flow temperature is adjusted and
kept for another 4 days.

It is not quite guaranteed that after the described heating
procedure the floor pavement has reached the moisture
contents necessary to be ready for placing.

Remark:

The table on page 4.29 contains reference values for
being ready for placing, measured with a CM-unit (mois-
ture tester) at approx. 20 degrees C room temperature.
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TITTET P TIATETPEIRRPR TR Heating protocol

The protocol to be issued by the installer (see next page)
must contain the following indications regarding heating:

Heating data with the respective flow temperatures
Maximum reached flow temperature
Operating state and external temperature upon

handing over.
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Reference data T T T T T T T I T I

Specialized heating installation company:

Company:

Street:

ZIP-Code: Place:
Phone: ( ) Fax:

Site:

Company:

Street:

ZIP-Code: Place:
Phone: ( ) Fax:

Specialized floor pavement company:

Company:
Street :
ZIP-Code: Place:
Phone: ( ) Fax:
Type of floor / System element EEEEEssssRsRERIRERERTERSRERIES
c
Type of floor: System element: g
o
0 cement floor O valufix () 74 )
[0 anhydrite floor ( ) 55 17
c
[0 floating floor FE 80 ()32 o
0 floating floor FE 50 O valufix-roll PST  38/35 °
[0 floating floor FE 25 [0 fastening plate EPS-45 8
' [

For cement floor: (for floating floor please ask for a separate protocol).

Date of placement of the floor:

heating flow

Date of heating: temperature: °C
Date max. flow max. flow
temperature: temperature: °C

Operating state of the installation:

Date of External tem-
handing over : perature handing °C

Moisture content equilibrium Besssssssssnsnsanssassasnnanan

_____% forstone and ceramic coverings (thin mortar bed technique)
% for stone and ceramic coverings (thick mortar bed technique)
____ % fortextile, coverings, PVC

___ % forelastic coverings

____ % for parquet, laminate

xX

(Date) (Signature / Stamp)
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aquatherm®

Floor construction

TETTTTTPTPEITEPPPRIR PRI K nauf-floating floor pavement

Floating floor pavements of Knauf are factory-dry mortars
of high-quality plaster, mineral fillers and solvents which
are mixed ready for tempering. Floating floors are mixed
by adding clean tap water with the suitable mixing
pumps and are pumped in.

CELEEEEEEE LRI EREERERRERERILELEY Advantages of a floor pavement

o floating floors of Knauf offer an optimum heat trans-
port from the heating pipe to the housing space
thanks to their quite good thermal conduction

due to the liquid the heating pipes laid are enclosed
completely and consequently have no air influence

floating floors of Knauf are self-levelling and therefore
offer horizontal and flat surfaces which must neither
be ground nor brushed

due to small floor thicknesses above the heating
pipes the total construction height is reduced

floating floors are walkable and capable of bearing
after a very short time. This offers decisive advantages
for scheduled sites or prefabricated house
constructions, etc.

CECTTETEEPTTRTETPTTRTPRRRINIIT |nsulation layers

All system elements offered by aquatherm have an excel-
lent suitability for placing under Knauf-floating floors due
to their plate composite technique.
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The "tight covering" being urgently required for the appli-
cation of floating floors is reached without large-scaled
additional measures.

Buts of plates which are not tight enough have to be sea-
led with aquatherm®-gummed tape manually.

CEELEREEETTERTERTTEREERRERRLEYY  Application ranges

Placing of Knauf-floating floors is suitable for all residential
and object buildings at the interior.

It is suitable for e.g. - new buildings
- rebuilding
- refurbishing

and especially at places where only low weight loads
may be placed due to static problems.

CCCTTETPETTTRTEPTTRERERTEIRIY  [-low temperature

The maximum allowed flow temperature is 55 °C. The
usually required flow temperatures normally are at 45 °C.
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aquatherm®

Floor construction

Thickness of floor pavement Sesssssssssnsmsasssassasananan

The nominal thickness of Knauf-floating floors FE 80 and FE
25 reaches at least 35 mm above the upper edge of the
heating pipe.

Movement joints Sesssssssssasssssansesnsnnnnn

Movement joints generally have to be built in near doors.
Surfaces with a diagonal larger than 10 meters must be
divided by movement joints. In case of

non-rectangular floor surfaces or surfaces with cants
movement joints must also be arranged and built in.

In general the tape for movement joints with the T-profile
offered by Knauf has to be used for T-profile. (Consider
technical information of Knauff).

Heating register T T T PP TP TP PP TP

All heating registers must be laid and fixed sufficiently
according to the installation instructions.

They have to be tested under pressure prior to placing the
floating floor (see separate installation instructions,
section: filing and commissioning).

During placing of the floor the heating registers must be
filled with water and be under pressure. In case of danger
of frost the floor heating can be operated with flow tem-
peratures of max. 20 °C when placing the floor pave-
ment.
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Handling of floating floor pavement BEEEEEEEEISRREE IR R RE RS

Floating floors of Knauf are placed in a liquid form with
suitable mixing pumps.

The mixing pump will be fed either with bag goods or
automatically from containers or silos depending on the
size of the site. The site is kept free of dirt or aggregates.

Working with floating floor pavement is a clean matter.

Placing of floor pavement BEsssssssssEEEEEREsEREERRERnES

aguatherm®-system elements are generally placed as
wet-laid heating systems.

For this reason, Knauf-floating floors are placed in
two layers.

FE 80/FE 25

1* layer: pre-casting up to approx. 2/3 of the height of
the heating pipe

2" layer: cover casting (covering of the pipes at least
35 mm)

(Consider technical information of Knauf.)

aguratdneizmnn 423



aquatherm®

Floor construction

TTTTITET TP TRITTTPRIT PRI  Heating protocol

In any case a protocol about the heating procedure must
be issued. Same must be presented to the chief of the
covering placing according to the contract procedure
for building works (VOB) part C floor covering works, DIN
18365.

(Printed form see separate installation instructions 7.21).
SECEEEETETETELELLERRRRLELELLELY Dry test of floor pavement

Drying has to be tested with laid-on and at the edges
sticked plastic foil (approx. 50 cm x 50 cm).

In case of a heated floor with a maximum flow tempera-
ture of 55 °C no condensation water may be formed
under the foil within 12 hours.

In case of formation of condensation water heating and
ventilation should be continued.

CCCEETTRTCEETEETTTRRRR PRI Placing on the floor pavement

Hard and steam-tight coverings (e.g. tiles, natural stone)
should be placed approx. 1 - 3 days after heating/cool-
ing. Before placing of the covering the floor pavement
has to be sucked off with an industrial type vacuum
cleaner before and afterwards primed with an acrylate
dispersion primer.

Flooring adhesives suitable for floor heating must be used;
for rigid coverings (tiles, natural stone) elastic adhesives
have to be applied (see recommendation of placing).

SEELEREEELEEREEERERRERRERILEEY Use of floating floor pavement in humid rooms

Floating floors FE 80/FE 25 can be used in domestic humid
areas such as kitchens and bathrooms.
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The floor pavement has to be protected permanently
with a hydrophobic coat (e.g. Knauf-surface-tight with
surface sealing tape; consider the technical handling
instructions of Knauf).

TETTTTTP TP TTPRPRPRPTRRINITY |oor coverings

The following types of coverings are suitable for aqua-
therm®-floor heating in connection with Knauf-floating
floor pavement:

— ceramic tiles and plates

— natural stone ( marble etc.)

— elastic coverings (e.g. PVC-floor)
— textile coverings (carpet floor)

- parquet/laminate

The thermal resistance for surface coverings is
0,15 sg.m K/W as per DIN EN 1264.

4.24 2quaihErm
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Floor construction

Heating of Knauf-floating floor pavement FE 80 ECEEEEEECE R EETERTERELETTLEEE

Knauf floating floor pavement FE 80 on an aquatherm®-
floor heating can be heated not earlier than 7 days after
placing of the floor pavement.

1. The flow temperature has to be adjusted on
25 °C and kept for 3 days.

2. Afterwards the flow temperature is adjusted on the
maximum temperature (55 °C).

3. The maximum temperature has to be kept without
night lowering till complete drying of the floor pave-
ment has been reached.

4. Afterwards the flow temperature will be lowered
again till a surface temperature of 15 - 18 °C
has been reached.

Heating of Knauf-floating floor pavement FE 25 EeEEEEEEEt e LR L EETEEEETTTETE

Knauf floating floor pavement FE 25 on an aquatherm®-
floor heating can be heated immediately after comple-
tion of the flooring works.

1. Adijust the flow temperature on 55 degrees C and start
heating.

2. Heating without lowering at night, till the floor is dry.
3. It should be ventilated sufficiently.

4. The drying time for a total floor thickness of 55 mm is
approx. 10 days.
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5. Afterwards it must be checked if the floor dried suffi-
ciently. (See item: Dry test of floor pavement).

6. After drying turn of the heating system or reduce the
flow temperature to 15 - 18 °C.

In case that the floating floor pavement FE 25 can only be
heated after one or several days a gradual heating proce-
dure is necessary.

1. 1st day: Commissioning with the flow temperature
10 °C higher than the room temperature.

2. 2nd day and following days: increase the flow tempe-
rature each time by 10 °C till the highest allowed flow
temperature of 55 °C has been reached.

Heat without lowering at night till the floor is dry.

Afterwards it must be checked if the floor dried suffi-
ciently. (See item: Dry test of floor pavement).

5. After drying turn of the heating system or reduce the
flow temperature on 20 °C.

aquatihernm 4.25
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4.26

Floor construction

Technical and building physical characteristics

product

Use of material for 1 cm floor

‘ FE 80

approx. 18 kg/sq.m

‘ FE 25

approx. 18 kg/sq.m

Bulk density of
dry material

1,6 kg/l

1,5 kg/l

Water required for 40 kg (=1 bag)

approx. 8 |

approx. 7,51

Flow dimension (test box of 1,3])

max. approx. 52cnj approx. 45 cm

Reaction of the mortar alkaline alkaline
Volume weight dry 2,0 kg/I 1,8 kg/I
(appar. density) wet | 2,2 kg/I 2,0 kg/I
Yield of 100 kg

material 55 | mortar 57 | mortar

Start of stiffening

approx. 90 min.

approx. 60 min.

Expansion during setting

max. 0,1 mm/m

ca. 0,5 mm/m

Walkable after
Capable of bearing after

approx 24 hours
approx. 3 days

approx. 3 hours
approx. 8 hours

Crushing strength after 28 days| 38 N/sg.mm 40 N/sgq.mm
Flexural strength after 28 days | 7 N/sg.mm 8 N/sq.mm
Modulus of elasticity 17.000 N/mm? | 18.000 N/mm

Ready for placing (35 mm thick) after

aprrox. 3-6 weeks

aprrox. 8-10 days

Depending on site conditions, placing thickness and drying
possibilities (e.g. aeration / ventilation).
Residual moisture < 1 % for steam-open coverings (carpet, etc.)
Residual moisture < 0,5% for steam-resistant coverings (PVC-

coverings, parquet, tiles and similar).

max. flow temperature

with floor heating 55° C 55° C
Thermal conductivity

(floor heating) l,=1,87 W/mK | |,=1,38 W/m.K
Thermal expansion approx. approx
(floor heating) 0,016 mm/m 0,015mm/m

Material class

A1l not combustible

Storage of dry mortar

up to 2 months

up to 3 months

acuratdneizmnn
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aquatherm®

Surface coverings for K

f-floating floors

The following data are only valid for Knauf-floating
floors and fillers.

Placing recommendation on Knauf-floors

approx.

approx.

Floor construction

ng\r/fg,(l:rf Pretreatment use per cement use per
9 sq.m sq.m
a) floor tiles resin-hardened thin
in thin bed mortar 2 kg
mortar e.g. Knauf-building
bed and tile cement
b) floor tiles | acrylate dispersion 0,15 - 0,2 kg | elastic thin bed mortar,
on heat- | priming resin-hardened
ing floor | e.g. Knaut- e.g. Knauf-building 2kg
fioor priming and tile cement
mixed with Knauf-
elastic
b) natural elastic medium bed depending
stone mortar on thick-
ness
Carpet acrylate disperion resin-dispersion
coverings | priming 0,15 - 0,2 kg | cement 0,3 kg
e.g. Knauf- e.g..Knauf-floor
floor priming covering cement
PVC- acrylate dispersion resin-dispersion
coverings | priming 0,15-0,2 kg | cement 0,3 kg
e.g. Knauf- e.g. Knauf-floor-
floor priming covering cement
Knauf-special-
flow filler 415 or 1,5 kg per
cement-bound mm layer
filler thickness
e.g. Knauf-
flow filler 315
Wood- priming with regard plastic adhesive
parquet to cement - -
Available light-duty
floor 0,2 kg - -
(without Knauf-floor priming
surface 2x
covering) Otherwise impreg-
nation, sealing or
coating can be done
depending on use

12/00
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aquatherm®

Floor construction
ELELEEECEEREERLRRRREEERELLYY  Floor coverings

The following floor coverings are suitable for aquatherm?®-
floor heating systems:

ceramic tiles and plates

natural stone (marble, etc.)

elastic coverings (e.g. PVC-floors)
textile coverings (e.g. carpet floors)
parquet/laminate

CLLEEEEETTERTEETERRLERLERRLEYY Thermal resistance

The allowed thermal resistance for surface coverings is
0,15 sq.m K/W as per DIN EN 1264.

The respective installation instructions, standards resp.
regulations for the individual types of coverings have to
be considered.

EELLEEREETEEREEREERREERLERILEYY  Conditions for placing

The following conditions must be fulfilled prior to placing of
the selected surface covering.

a) The floor has been heated according to the
aquatherm®-installation instructions.

b) The flow temperature has to be kept till the moisture
content equilibiium of the table has been reached

c) All edge joints and joints for movements have been
checked on correct arangement and execution.
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d) Remaining solid matters have been removed com-
pletely (e.g. mortar remains).

CETTTTRPTPEITTPETRT PP RRRIYIIY  \\/orking material

Only such materials may be used as priming materials, fil-
lers, adhesives/cement and thin bed mortar as shown by
the manufacturer to be "suitable for floor heating systems".
The floor heating manufacturer has to guarantee the heat
aging stabllity.

Thin bed mortar and adhesives (cement) must be resistant
to a permanent temperature up to 50 °C and compen-
sate permanently different heat expansions of the floor
pavement and the surface covering.

Textile surface coverings must be glued all-over the sur-
face and have to be provided by the manufacturer with
the supplement "suitable for floor heating systems".

(also see page 5.4: floor surface coverings).
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Floor construction

Moisture content equilibrium Sesssssssssnsmsasssassasananan

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

The moisture content equilibrium must be checked by the
company placing the floor covering. 3 measuring points
per 200 sq.m resp. per housing.

Decisive max. moisture content of floor pavements for
readiness for placing of the floor coverings

. Moisture Moisture con-

Floor covering cement anhy- tent anhydrite
drite floor floor

isrgcm%el\)r;céceramm coverings 2.0% 05%
stone and ceramic coverings in
mortar bed on parting layer 2,0% 0.5%
stone and ceramic coverings 40% (not uitable)
gteé(glri coverings permeable to 3.0% 1,0%
textile coverings
steam-resistant 2,5% 0,5%
elastic floor coverings
e.g. PVC, rubber, lino 2,0% 0.5%
parquet/laminate 2,0% 0,5%

aguratdneizmnn
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aquatherm®
Floor construction

TTTPRTTPITTTTETTPRRPPERERIY o uatherm®-floor additive

v aquatherm®-floor-fix and floor-fix special

use per colour supply
sg.m unit

91108 - 0,15 kg blue 10 kg

dimension

aquatherm®-floor additive (Art.-no. 91108)
e as floor and mortar bed additive

e toincrease the floor density and the water retention
value
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use per
sg.m

91110 - 1,45 kg pink 10 kg

colour

dimension

aquatherm®-floor additive special (Art.-no. 91110)
o for thin-layer cement floor

o floor-pipe covering: 30 mm
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Floor construction

aquatherm®-floor additive Sesssssssssnsmsasssassasananan

aquatherm®-floor fix is a highly effective additive espe-
cially developed for heating floor pavements and
cement-bound mortar.

Cement floors for heated floor constructions do not differ
from the "normal" floating floors as per DIN 18560 part 2,
with regard to their mortar technological composition,
machine preparation and necessary solidity.

For heated floor constructions it must be secured to a cer-
tain extent that the standard requirement of the floor
pavements installed are fulfilled. The fresh floor mortar
must have characteristics guaranteeing a circumferential
embedding of the heating pipes and may not have any
damaging influences on the installed materials.

aquatherm®-floor-fix reduces the surface tension of the
mixing water and hereby causes a better digestion of the
fine-grained binding agent. A more homogeneous, good
handleable floor mortar enclosing completely the heating
pipes is produced. By adding the aquatherm®-floor-fix the
quantity of the mixing water is reduced. A reduction of
the water-cement-value - with a constant mortar con-
sistency - means an increase of the apparent density of
the hardened floor pavement.

By increasing the apparent density of the load distributing
floor plate an improvement of the thermal conductivity is
reached and at the same time an increase of the heat
accumulation capability. The characteristics of the fresh
mortar obtained by floor-fix cause an increase of the
pressure-flexural resistance. The air-void content is prac-
tically not increased. With aquatherm®-floor-fix a strong
water retaining value of the fresh mortar is achieved, i.e.
the bleeding "water separation" at the surface of the floor
is prevented and the tendency to crack due to shrinkage
is reduced.
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Dosing quantity L LT LT L T L T TP E R

aquatherm®-floor-fix has to be added when preparing the
floor mortar in a portion of 1 weight percentage (referring to
the cement weight), this corresponds to 0,5 kg per 50 kg
cement.

- floor-fix must be added immediately to the first mixing
water

- the dosing quantity for a floor thickness of 6,5 cm
consequently is approx. 0,2 kg/sq.m

- no other additions may be mixed to the aquatherm®-
floor-fix

- the addition of floor-synthetic fibres into the fresh floor
mortar as replacement for floor grid is possible.

(ask for product information).

aquaiiherm 3



aquatherm®
Floor construction

L TEPTTTERTPTTRIRRRR IR  aquatherm®-floor additive special

aquatherm®-floor-fix special is a highly effective additive
for making of thin-layer cement-bound heat floor pave-
ments as per DIN 18560.

This additive is used for cement floors to be placed on
floor heating systems with a mininum rigidity class of ZE 30.

The nominal thickness of the heat floor pavement above
the heating pipes (covering height) can be reduced to
30 mm when using floor-fix special.

The heat floor pavement made with floor-fix special fulfils
with this low thickness the standard conform function of a
load distributing plate due to its good compacting wil-
lingness and its rigidity.

aquatherme®-floor-fix special produces a considerable
increase of the flexural and crush resistances. The maxi-
mum value for the deflection of 0,15 mm required by DIN
18560 T2 is reasonably lower.

By adding this addition the floor mortar gets more willingly
to compact - with saving of mixing water at the same
time - and obtains a uniform mortar structure. These char-
acteristics of the fresh mortar cause a better digestion of
the fine-grained cement, a.o.by lowering of the surface
tension. "Bleeding" of the floor surface (sanding) does not
occur. Increasing of the apparent density, reached by
adding aquatherm®floor fix special also causes an
increase of the thermal conductivity of the heat floor
pavement.

c
9o
=
(@)
>
=
7
c
o
&)
S
o
o
LL

Handling, composition, preparation and aftertreatment
have to be done according to DIN 18560 part 2, "Floor
pavements and heat floor pavements on insulation lay-
ers". The aggregate (gravel/sand 0/8 mm) must corre-
spond to DIN 4226 "Aggregate for concrete" with regard
to its structure (a.o. grain solidity) and the grain compos-
ition of the floor aggregate to DIN 1045 "Concrete and
reinforced concrete". Handling does not differ from the
previously known usual execution as commercial machi-
nes for mixing and transport must also be used.
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Dosing quantity SessssssssssEEsssssRssaERnunES

aquatherme®-floor-fix special has to be added when pre-
paring the fresh mortar in a portion of 10 weight percenta-
ge (referring to the cement weight), this corresponds to

5 kg for every 50 kg cement

- aquatherm®-floor-fix special must be added
immediately to the first mixing water

- to make a heating floor pavement with a rigidity
class ZE 20 the following data for the required
quantity of floor-fix are given in the example:

Example:
When using 300kg Cement/cu.m
2,4-3kg floor-fix special/cu.m

It corresponds for 1 sq.m heating floor pavement to
approx. 2,4 - 3,0 g fix-floor per cm of floor thickness.
For a floor covering of 30 mm (total thickness of the
floor pavement approx. 45 mm) this corresponds to
a quantity of 1,45 kg/sq.m.

— when using "factory-fresh mortar" the floor consistency
must be stiff upon delivery. Adding of floor-fix special is
made on site directly into the truck's mixer. A remixing
time of approx. 10 min is necessary in any case, in
order to utilize the effect of floor-fix special completely.
In case that a concrete restrainer should be added to
the factory-fresh mortar the consultation of aquatherm
is absolutely necessary.
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- no other additives may be added to the floor
pavement. Floor mortars may not be handled under
+5 degrees C according to DIN 18560 part 1.

— as the additional competent placement of e.g. a
floor grid as reinforcement for thin-layer floors is rather
hard to handle, it is recommended to add floor syn-
thetic fibres to the fresh mortar (ask for product infor-
mation).

Heating floor pavements must be heated before place-
ment of floor coverings. Commissioning (heating) must be
done according to the aquatherm®-installation instruc-
tions.

aquatherm®-floor-fix special is supplied in packing drums
of 25 kg (PE-cans).

Inherent colour: pink
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TITRITTPIITTETTRRPPPIRITIRIY Covers against ground

Application range: covers against

- ground
— outside air

floor:pavement
O O O
Yy yvv vy

system element

elements types of floor pavement
[ EE| 8 € cement floor | cement floor | Knauf-
S ., % g :g =@ ZE 20 with ZE 30 with floor | floating floor
- . 2 § é 1>,~ g % ‘g’ floor-fix fix-special FE80/FE 25
g 9] E g ‘_3‘5 5 E %E floor superstructure heights in mm
D0 |2
o >3 s 2 EEE 65 mm 46 - 47 mm 55 mm
dU:) valufix-74 74 - 139 mm 120 - 121 mm 129 mm
c Mokl 55 | 30 150 mm 131- 132 mm 140 mm
8 withPS 20-SE
= valufix-32" - EpYE RN 148 mm | 129-130 mm 138 mm
8 with PUR 53
T valufix-roll - ERyCI I 153mm | 134-135mm 143 mm
with PUR 53
fastening plate i)W IR 163 mm 144 - 145 mm 153 mm
withPUR 53

t with additional insulation: hardly inflammable polystyrene
sheets (PS 20-SE) of at least 30 mm thickness

2 with additional insulation: polyurethane high-resistance foam
sheets (PUR) of at least 53 mm thickness (WLG 025).

4.34 2quaihErm
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Floor construction

Covers against unheated rooms

Application range: covers against

— building part with considerable lower inside
temperatures

elements types of floor pavement
c_g €€ @ g cement floor | cement floor GEUS
o % g £ E ZE 20 with ZE 30 with floor | floating floor
25 < IFYRERSY floor-fix fix special FE 80/ FE 25

c 2352 KR
gg % _‘g % E,, g %E floor superstructure heights in mm
235 5 £ B 65 mm 46 - 47 mm 55 mm
valufix-74 74 - 139 mm 120 - 121 mm 129 mm
valufix-55" SN 150mm | 131-132mm 140 mm
withPS 20-SE
M 32/30 | 46 141 mm | 122-123mm 131 mm
with PUR 46
valufix-roll ErYEY IS 146 mm | 127-128mm 136 mm
with PUR 46
ey (73) 45| 46 156 mm 137 - 138 mm 146 mm
mit PUR 46

system element

dditiona)insylagion

t with additional insulation: hardly inflammable polystyrene
sheets (PS 20-SE) of at least 30 mm thickness

2 with additional insulation: polyurethane high-resistance foam
sheets (PUR) of at least 46 mm thickness (WLG 025).

aguratdneizmnn
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aquatherm®
Floor construction

SSTEYTTPTTTETTRTTRIRRPRTRILEIIY  Covers against industrial rooms

Application range: covers against

— rooms with a dissimilar use
(e.g. industrial rooms)

floor:pavement

[ O8O O
B B B

system element

dditionalinsylagion

[
g elements types of floor pavement
g £ E § 3 cement floor [ cement floor GEUS
= % S SISl ZE 20 with ZE 30 with floor | flaoting floor
0 235 S EXRERS floor-fix fix special FE 80 / FE 25
[ IS S § S S B é P '
@) IRl S, £5 floor superstructure in mm
20|23
© >0 5 2 [EAEE 65 mm 46 - 47 mm 55 mm
8 NCUlivecvall 32/30( 20 115 mm 96 - 97 mm 105 mm
T with PS 20 SE
EINDEe] 38/35| 20 120 mm 101 - 102 mm 110 mm
with PS 20 SE
[EREIIEE (73) 45( 20 130 mm 111 - 112 mm 120 mm
mit PS 20 SE

! with additional insulation: hardly inflammable polystyrene
sheets (PE 20-SE) of at least 20 mm thickness
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Covers against heated rooms

Application range:

- intermediate covers
above rooms with a similar use

2SS S, 2SS S S S S s
Vs 7/, s /7 /
, , / / / / 7/ s s / ,
c
elements types of floor pavement _8
c_g c e E Pl cement floor | cement floor GEUS (:'.,)
o % £ 2 E ZE 20 with ZE 30 with floor | floating floor =
. 2 § 5 BEE § \é floor-fix fix special FE 80 / FE 25 <£
Sea® 5 8 2R floor superstructure in mm (@)
% 0 2 2 B )
ARl C O | D 2 65 mm 46 - 47 mm 55 mm >
T 22/30| - 95 mm 76 - 77 mm 85 mm S
valufix-roll - Ry - 100 mm 81-82 mm 90 mm T
38/35
[ERCIICRECE (73) 45 110 mm 91 - 92 mm 100 mm

aguratdneizmnn
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EEEEAA RS SEEdEE SR EEE Examples Of design

Moving zone

A Spiral-type placement in a movement zone

Fastening plate
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Heating circuits

A Arrangement of different heating circuits

acuratdneizmnn
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aquatherm®

System engineering

Special applications SesssssssssEEEsERas AR R

In addition to heating of domestic and industrial buildings
aquatherm also offers uncomplicated solutions for heating
of

= lawns for sporting activities,
< free spaces,

= sport and multipurpose halls
< and industrial halls.

System lawn heating SEssssssssssEssasEsRssEsRnanan

The heating pipes are placed in a lengthwise or crosswise
direction of the field according to the local conditions in
order to guarantee an optimum operation of the installa-
tion in dependence of the weather conditions (e.g. shade
and/or sun).

Aquatherm offers an economical installation variant for
modernization and retrofit measures of intact fields from
which the lawn will not be renewed.

The heating and irrigation ducts are placed in accord-
ance with the pipe insertion procedure depending on the
subsoil at approx. 25 to 30 cm under the lawn surface after
having digged the trenches at the outside of the field and

technique developed by aquatherm.

; P ) c
placing of the distribution and connection ducts. The lawn o)
surface stays almost intact. 0
The connection of the heating pipes with the distribution =
pipes laid in the trenches is made according to the socket 8
welding procedurg. The connection duc_ts from the_- distri- Inform yourself: 8
butors to the heating central system are installed with the Ask for the detailed technical o
fusiotherm®-pipe ducts system with the welding saddle information. 8

[

Heating and irrigation techni-
que for sports places

. . i o - lawn heating
Laying of the pipes for reconstruction and sanitation

measures is made above the drainage layer by means of

ground anchors or fastening rails. - subsurface irrigation
- swing ground heating

Order -no. D 18600

— sprinklers
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Reconstruction and sanitation measures @

heating ducts
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A Modernization / retrofit measures
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ETEYTEETTTETTRTERRERPR IR System heating for sports floors

aquatherm offers two different systems for heating of
sport floors.

@ building sealing Point elastic sports floor
@ aquatherm®-border '
—— A 0@ ® & @O
@ welded PE-foil of the
borderlnSUIatlon .I I.I.I.I_ .I.I I.I.I.I.I.I.I I.I.I_I.I.I.I_I I.I_‘.I.l.l
@ aquathermte_pipe BN ECRE P L D D) S
clip
@ aquatherm®-heating pipe
@ floor pavement / d
@ Y i k
@ elastic layer ﬂ Vo\v V/ \y VO\V
(10 mm)
glass fiber composite
@ free selectable surface - - - ’
covering y , ,* rough cement floor,/,” /., /,° /., /.2 /.° /.. /.,
7/ // S 2 /S S s 7/ 7/ 7/ 7/ 7/ 7/ 7/ 7 /

For point elastic heating systems for floors sports the hea-
ting pipes are laid in a cement or anhydrite floor. The
covering existing of an elastic layer, glass fiber composite
and surface floor is glued on the floor pavement.

aquatherm®-system element-valufix
heat insulation according to WSVO
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building sealing surface elastic sports floor

permanent elastic

i o OR®® G %) ®e G

aquatherm®-heating
pipe M

aquatherm’-pipe B [ | [ ] [ 1 1
clip 7 —

sports parquet module . B
(18 - 20,5 mm)

PE-foil

=

subfloor

double swing bearer

@@ @ @ ®H@W®C

Va 4 /7 4 /7 /7 4 4
’ % rough cement floor’ ’ . l// . . .
va v /. v 2 Vi 2 2 2 z 4|

The air space between the heat insulation and the sports
covering is heated for heatings used for surface elastic
sports floor. The construction is made of elastic layers of
wood arranged on swing bearers and lining blocks.

Parquet or PVC can be selected as surface covering.
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System heatlng for Sports ﬂoors EEEE I FEE NN EE NN EEEEE

The design called pipe suspension rail is used with the sur-
face elastic floors as an alternative for fastening of the
heating pipes. In this case the aquatherm®-heating pipes
are kept in the ventilation space of the mounting con-
struction by means of the aquatherm®-pipe suspension
rail.The pipe suspension rail is hung up securely and firmly-
in the double swing bearer.

The rail is lengthwise adjustable and consequently suita-
ble for nearly all center dimensions and model construc-
tions. All kinds of heating insulation material as boards or
rolls can be selected.
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o J"x}'rfx /7 /7
"+ # " rough cement floor
L E'r -r'rui- \-1'1'- /

aquatherm®-system element valufix or all other
kinds of heat insulation material as boards or rolls
heat insulation according to WSVO

(17 building sealing

(é> permanent elastic spring pads
(1@ lining blocks

</%l> aquatherm®-heating pipe

/ED aquatherm®-pipe suspension rail

/év surface cover: e.g. sports parquet module
- (18 - 20,5 mm) or PVC

/ 7) PE-foil
{ 8> sub floor
<\9> double swing bearer
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Il I o System hea’“ng for Sports ﬂoors

The heating pipes of the aquatherm®-swing floor heating are laid
in crosswise or lenghtwise direction between the understructures
of the swing floor.

Connection of the heating pipes is made by means of heating
circuit distributors equipped with flow and return valves. By this an
individual capacity adaptation of each heating circuit is possi-

Design ble. For hydraulic similar heating circuits a control of all connect-
ed heating circuits can be made with a central zone control
system.

As an alternative, the welding saddle technique developed by
aquatherm and the optimum coordinated aquatherm-system
technique enable the connection of the heating pipes to a con-
tinuous distributor pipe in accordance with the Tichelmann-prin-
ciple.You receive detailed technical information in a separate
document - Order-no. D 18600 /(see page 4.39)
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Example:

Sports- and multipurpose hall (before/afterwards)
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System engineering

System heating for sports floors

The aquatherm®-swinging floor heating achieves
considerable freedom because of its invisible mounting
construction integrated in the floor. Disturbing heating
surfaces are eliminated and the complete hall surface
can be used in an optimum way.

Cuttings in the floor required later for fastening of
equipment are no problem for the plastic pipes firmly
anchored in the construction but however flexible.
The pipes can be adapted to the requirements even
after placing.

Moreover costs following for cleaning, recoating of
the heating surfaces etc. are eliminated for the
aquatherm®-heating for sports floors compared with sta-
tic heating surfaces. The heating pipes are integrated into
the floor and are invisible and maintenance-free.
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ELLEEREETEERTEEELERRERRERILEEY System industrial floor heating

The lower reinforcement is placed on the insulation with
PE-foil indicated by the structural engineer as per WSVO
resp. directly on the rough cement cover. Fastening of the
Construction heating pipes can alternatively be made with the aqua-
therm®-masterclip or the aquatherm®spring rail. Conse-
quently the PB-heating pipes are safely and immovably
integrated in the tension-free zone in the system.

Laying of the pipes is made at a planned laying distance
according to the demands required by the customer.

@ PE-foil
@ lower Industrial floor heating
reinforcement
)
aquatherm®-masterclip O 9 e 0 O 6
alternatively:
aquatherm®-spring rail

aquatherm®-heating
pipe

@ distance piece

upper

reinforcement
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I aquatherm®-
c system element valufix
(@] heat insulation according
© to WSVO
S
@]
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L
...with aquatherm®masterclip  ...with aquatherm®-spring rail
Design You receive detailed technical information in a separate docu-

ment (Ord.-no. D 18610) - (compare technical design p. 4.41)

i

A Installation industrial floor heating
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Regula“ons’ decrees’ IaWS EEE NN EENEE NN

The following laws, decrees, instructions and
standards have to be considered for planning and
execution of heating systems:

* energy saving law (EnEG)

* heating system decree (HeizAnlV)
* heating costs decree (Heizkosten)
* heat protection decree (WschuVo)

Heating technics

* DIN 196 Contract procedure for building works
BandC

* DIN 4102 Fire protection

* DIN 4108 Heat protection in high buildings

* DIN 4109 Sound insulation in high buildings

* DIN 4701 Calculation of the heat requirement of
buildings

*DIN EN 1264 Hot-water floor heating systems

* DIN 4726 Pipelines of plastic for hot-water floor
heating systems

* DIN 4751 Safety equipment of hot-water
heating systems

* DIN 18380 Heating and service water heating system

CalCuIatiOn TEESFEERNEEGEFEERNEENREEEFEEREEAEER

In general an exact heat requirement calculation as per
DIN 4701 has to be made prior to the design of an aqua-
therm®-floor heating system. The calculation of the pipe
distances is made in accordance with the performance
characteristics of the single pipe partitions.

The surface covering should be known when planning.
For 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.

For rooms with stone coverings real life showed that they
will mainly be covered with rugs, carpets etc. A correction
of the planning is necessary.
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Floor Surface temperature EEE NN EENEE NN

The following floor surface temperatures should not be exceed-
ed for physiological and medical reasons:

29 °C in recreation rooms (domestic and office buildings)
35 °C in rim zone areas
33 °C in bathrooms and swimming baths

When calculating the rooms, it should be checked if the max.
allowed floor temperature has been kept with the selected pipe
distance.

aclativel{ing >
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R RN NN E NN Floor Surface temperature

For rooms in which the specific heat requirement does not
guarantee the allowed surface temperature any longer,
planning of additional heating surfaces should be consid-
ered.

The fact that the design-outside temperature as indica-
ted in DIN 4701 only occurs on a few days shows that the
actual floor surface temperatures considerably are
below the theoretically determined values.

FEEEEE RN RN NN BaS|S Of deSIgn

The following documents are necessary to calculate the
aquatherm®-floor heating system:

- the complete constructional drawings

— the standard heat requirement calculation as per DIN 4701
— the performance characteristics of the pipe distances

— the pressure loss diagrams of the valves

— the pressure loss diagram of the heating pipes

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

Qn standard heat requirement DIN 4701
- Qg heat flow through the floor

= Qpger reduced heat requirement [W]

The standard heat requirement QN[W] is decisive for the
design of the heat generator and the calculation of the
water quantity.

The reduced specific heat requirement gh [W/sq.m] is cal-
culated according to the following formula of calculation:

Qger reduced heat requirement [W]
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dn =

Ar room surfce [sq.m]

RN RN N NN Method Of Calculat|0n

The method of calculation is made as per DIN EN 1264.
The surface temperature is limited in accordance with the
respective design area. The return temperature is limited
variably to at least 8; + 2°C for every room so that a
hydraulic adjustment is possible.
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Rim Zone areas TEESFEERNEEERFEERNEENREEEFEEREEAEER

Laying of the pipes in rim zone areas can be made at
shorter distances as these zones are not used so frequent-
ly. The surface temperatures may be higher compared to
the recreation zone.

Higher heat losses e.g. of large-surface glazings can be
considered and compensated.

The width of rim zones should not exceed 1,0 m. More-
over, rim zones should be placed all-over the outside wall
in which the window is arranged.

In case that the pipe distance in the recreation zone is VA
100 or VA 150 the laying distance (VA) of the rim zone
should be VA 75. For a pipe distance of VA 200 to VA 300
same should be VA 100. If the rim zone has to produce
extremely high heating capacities, same can also be
executed with a laying distance of VA 50.

In general the rim zone should be designed as an inde-
pendent heating circuit, i.e. with an own connection
duct. For small rooms with a small rim zone the integrated
design should be selected, i.e. rim zone area and recrea-
tion area are laid as a combinated heating circuit.

Recreation zone

The recreation areas are laid in accordance with the cal-
culated pipe distance. Pipe distances of more than

30 cm are only allowed in exeptional cases due to the
high waviness 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
VA of 150 should be planned and laid considering the
max. allowed surface temperature).

Openings under built-in furniture should be avoided if pos-
sible.

Baths:

In bathrooms, toilet areas and going round spaces of
swimming pools a pipe distance of at least VA 100 mm
has to be planned and constructed (considering the
maximum allowed surface temperature) as a direct foot
contact is quite frequently here.

acuakiveling
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{ Connectionducts

R RN NN E NN Connect|0n ducts

Connection ducts are ducts running as a connection
from the heating circuit distributor to the heating circuit.

Connection ducts running through another room with an
independent heating circuit must show an identical pipe
distance compared to the surface design. These conti-
nuous connection ducts can be executed with the same
heat emission as the heating circuit design. A correspond-
ing correction for continuous connection lengths has to
be made for the determination of the water circulation
quantity.

EEEEEE RN NN E NN FIOOI" Surface Cove”ngs

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

The maximum temperature delay of floor coverings is
Ryg = 0,15 sg.m K/W.

For carpets the temperature delay of the floor and the
possibly used lower layer must be added.

SICEETEIEERTELERELERERERLEEIEY Standard values for surface coverings

- tiles approx. 0,01 - 0,02 sgq.mK/W
- marble approx. 0,01 - 0,025 sq.m K/W
- carpet approx. 0,05 - 0,15 sgq.mK/W

- parquet/laminate approx.. 0,035 - 0,150 sgq.m K/W
PVC, lino approx. 0,025 - 0,075 sq.m K/W
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SLEERTEER IR TRERLRLRERLEERLRLEY  Symbols ,suitable for floor heating systems*

Carpets and elastic coverings being suitable for placing
on floor heating systems are provided with a correspond-
ing symbol from the manufacturer.

O
carpets ;‘ﬂ% elastic coverings

5.4 adaieliiin
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Planning / Design

Use Of Carpet rugS EE NN EEE NN NN EEEEEE

In case that loose carpets or carpet rugs are placed on
stone floors, PVC, parquet or laminate the medium ther-
mal resistance R,z has to be determined in accordance
with the surface portion using the following formula.

_ Ages Rao + Ag - Ry
R)\Bm -
AGes

Ryem = medium thermal resistance
Ages = total surface
Ag = surface covered with loose carpet
Ryo = thermal resistance surface covering
Ryr = thermal resistance carpet

Calculation example: medium thermal resistance

Example:

30.0 sg.m stone tiles Ryo = 0.02 sg.m K/W

covered with

10.0 sg.m carpet Ryy = 0.10 sg.m K/W

Result:

R _ 30sg.m x0.02sg.m K+ 10sgq.m x 0.1 sg.m K
ABm —

W 30 sgq.m W

Ryem =  0.053 sgq.m K/W

Heating Circuit Iength FEESFEERNEEERFEERNEENREEEFEEREEAEER

The maximum allowed heating circuit length for aqua-
therm®-floor heating systems is 120 m.

Rooms from 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 circuit lengths system.

It should be considered that even for heating circuits up
to a length of 120 m a partition into 2 heating circuits is
neccesary, when the pressure loss exceeds 350 mbar.

The allowed surface for each heating circuit (without
connection lengths) is:

VA 50 ‘ VA 75 ‘VAlOO‘VAlSO‘VAZOO‘VAZSO‘VA300|

acuakiveling
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EEEEEE NI D|Str|but|0n ConneCtlon area

The total amount of feeding pipes in front of the heat dis-
tributor are placed at very short distances. As these
connection ducts also convey heat it is possible that
under some conditions a surface temperature above the
allowed value results.

In this case a respective number of connection ducts
should be provided with insulation materials.

EEEEEE NI Matenal requ”‘ement

The determination of quantities of the aquatherm system
components can be made in accordance with the follow-
ing table.

Material
requirement

VA50 ‘ VA 75" | VA 100 ‘ VA150 ‘ VA 200 ‘ VA 250 ‘ VA 300

Heating

pipe m |Ax190|Ax125| Ax95|Ax625| Ax50|Ax40|Ax35

Heatzing unit| Ax40,0{ Ax25,0/ Ax20,0/ Ax150[Ax10,0{Ax80 |[Ax7,0
pipe

alternatively
for pipe hol-
derdevice: | m | Ax1,0 | Ax10 | Ax10| Ax10 | Ax10 [Ax10|Ax10
fastening
rail®

Edge
insulation m | Ax10 | Ax10 | Ax10| Ax10 | Ax10|Ax10|Ax10
strips

Floor
additive kg |Ax015|Ax015|Ax015|Ax015[Ax015|Ax015|Ax0,15

Floor

additive-
special kg [Ax145|Ax1,45|Ax1,45(Ax1,45/Ax1,45/Ax1,45Ax1,45

System ko ml Ax10 | Ax1,0 | Ax1,0| Ax1,0 | AxL,0 | Ax1,0 | Ax10
elements
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A: heating surface [sq.m]
VA: laying distance [mm)]

' Laying distance 75 mm is not possible when using the
system element fastening plate

2 Pipe holder devices are not necessary when using the
system element fastening plate

® Fastening rail is not suitable for the system element
fastening plate
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Thermal Output as per DIN EN 1264 FEEE NN NN EE NS NN

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

A comparison of suppliers with the same system construc-
tions was nearly impossible due to different capacity
data.

With DIN EN 1264 a uniform calculation procedure has
been introduced enabling to determine the procedure
capacity data of all floor heating systems.

Capacity differences of comparable systems with the
same construction are not longer possible.

The thermal output of a floor heating system in the wet-
laying procedure can be calculated based on the follow-
ing formula:

g= B-ag-a;M.a;MU.a,MD. AH,

The symbols mean the following:

B influence of the raw material, the pipe sheet
thickness and a possible pipe enclosing on the
flux density

ag factor of the floor covering

ar division factor (pipe distance)

ay covering factor

ap factor of the external diameter of the pipe

ADy | excess temperature of heating means
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mr | 1- ?0L75 (valid for pipe ducts 0.050 < T < 0.375m)

myg | 100 (0.045m - Sii) valid for pipe coverings Sti=<0.015m

mp | 250 (D - 0.020 m) valid for pipe diameters
0.012m =D = 0.030 m
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FEEEEE NI EEE NN EEEEE NN Thermal Output as per DlN EN 1264

aquatherm®floor heating systems correspond to the system
construction Al as per DIN 18560, part 2.

When using an aquatherm®-heating pipe 16 x 2 mm and a
cement floor of class ZE 20 a floor pavement covering of
SuU = 49 mm results.

When using an aquatherm®-heating pipe 17 x 2 mm and a
cement floor of class ZE 20 Su will be = 48 mm.

The specific outputs for the single system constructions can
be gathered from the tables on pages 5.12 - 5.14

The performance characteristic describes the connection
between the heat output g and the required excess tem-
perature of the heating means A9, whereas the temper-
ature delay for four floor coverings has been considered
as well.

The excess temperature for the heating means A9 is calcu-
lated as a logarithmic means from the flow temperature 4,
the return temperature 9g and the room temperature Sif
Consequently the influence of the expansion has been deter-

mined.
ADy = dy g
—L 3.9,
" BR—Bi

FEEEEE NN DeS|gn ﬂOW temperature

Upon determination of the design flow temperature a
temperature delay of the floor covering of R, gz = 0.10
sq.m K/W is assumed in accordance with the standards
for recreation rooms.

c
2
7
/&
(@)
~~
o)
=
c
c
<
o

For bath R, 5 = 0.00 sq.m K/W

The expansion of the heating circuit in the most unfavour-
able room amounts to approx. 5 K. In the other rooms larger
spreads result depending on the heat requirement, pipe
distance, floor covering and excess temperature of the
heating means. Consequently the medium heat flow is
determined as a mixed value from the medium heat flow
of all heating circuits and can be calculated with a pre-
dicted spread.

Surface temperatures result in limiting values of the heat
flux density depending on the floor covering. These limiting
curves are drawn in the displays and may not be excee-
ded at all.

>8 aclativel{ing
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Deslgn fIOW temperature EEEE R EEEEE NN I

The design flow temperature 9

is calculated as follows

V. Ausl.

8 V. Ausl. =

.8i + AaH.Ausl. + %

If the ratio o/A8,> 0,5 the design flow temperature has
to be calculated as follows:

.3 V. Ausl. =

g, o
-S‘i + A'SH_Ausl. + 2 + m

For all other rooms operated with the design flow tempe-
rature the respective expansions have to be calculated
according to the following formula

0 = 2 [(Bvas- ) - ADu]

as far as the ratio 6,/ A%, < 0,5. At aratio of 6,/ A3,< 0,5
the expansions are calculated as follows

g = 3 A9,

1 + 4 (8\AAusL-A3Hj)_ 1
3. AD,
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Thermal test TEESFEERNEEERFEERNEENREEEFEEREEAEER

The "thermal test" for hot-water floor heating systems as
required by the DIN EN 1264 standard has been done by
Prof. Dr. Ing. W. Kast, Thermal process technology and hea-
ting technics, TH Darmstadt for the aquatherm®-system
"valufix" with heating pipes of 16 x 2 mm and 17 x 2 mm.

The DGWK, Berlin issued the approval to bear the DIN-con-
formity and inspection mark.

For the valufix-System with a heating pipe 16 x 2 mm:

5D 003

For the valufix-System with a heating pipe 17 x 2 mm:

5D 024

e uatihermm
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TTTTTTTTITTTTITTTTRRRI TN Heat insulation towards the bottom

In accordance with the following table three different
cases can be stated for the minimum thermal resistance
below the heating level:

heating insulation RA, DA, min [sq.m K/w]

above rooms with

similar use 0,75

Il abo_ve rooms with 1,25
dissimilar use?)

above unheated rooms
i (e.g. cellars) as well as
outside air and ground

as per WschuVo

1) e.g. domestic locations above industrially used locations

FEEEEENEEENEE RS RN E N Des|gn heat ﬂux denslty

The design thermal output results from the determined
reduced heat requirement as per DIN 4701 divided by the
heating floor surface.

The design thermal output results in accordance with DIN
4701 part 3:

Qy = (1+X)Qy

Normally the design supplement is X = 0 when an increase
of the thermal output by increasing of the heating means
temperature is possible.

The design heat flux density is identical with the required
heat flow necessary to cover the thermal output.

RN RN N NN Des|gn heat”‘]g means fIOW

The design heating means flow mH of a heating circuit is
caculated according to the following formula:
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Ar-q Ro 9i-9,

O Cy RU qRu

The temperature delays and heat transmission resistance
are determined up resp. down with the partial heat transi-
tion resistances R, resp. R,,.

1 Si 1 sg.m K
Rg = — + Ry g +— with— = 0,093
a ’ Ay a

Ry =Ry, insulation * R, cover * Ra plaster * Ra, cover

with Ry cover = 0,17 sq.m K/W

510 adaieliiin
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Pressure Ioss d|agram ]_6 X 2’0 mm NN NN NN

aquatherm®-pipes with dimensions 16 x 2,0 mm
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aquatherm®-pipes with dimensions 17 x 2,0 mm
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STTTERERT R EELERERRRRLERERLEYY  Medium heating water temperature 35 °C

Heating capacity table with pipes with a dimension of 16 x 2,0 mm

VA50 | VA 75°| VA 100 | VA 150 | VA 200 | VA 250 | VA 300
it1 RAB=| g [%m| g |%m | g [2%m | g [%m ]| g |%tem | q |2%em | q | %
Surface

Covering sg.m K [ w w W W W w W
°C wW m|(°Clm|[°Cim|[°C|m|[°C|Im|[°C|m|°C|m|°C

without covering 0,00 78 71 65 55 48 42 37

floor tiles < 15 mm 0,015 72 64 59 50 45 40 34

floor tiles < 25 mm 0,030 64 58 54 46 42 36 32

parquet 10 mm 0,05 57 52 49 42 39 34 30

carpet 0,10 45 ; 42 ; 39 3 34 A 31 28 25
carpet 0,15 38 [ 27,7 34 274 32 [27;2 30 [27,0] 28 [26;8] 25 [266] 22 [26;3
without covering 0,0 90 30,2 84 [29,7| 78 [29,2| 65 [28,1| 58 |[275]| 49 [26, 7| 42 [26,1
floor tiles < 15 mm 0,015 85 (298| 78 [29;2| 75 [28,7| 60 [27,7| 53 [27,1| 46 [26/4| 40 [26,0
290 floor tiles < 25 mm 0,030 76 [29,0| 71 [28,6| 65 [28,1| 55 [27,2| 49 [26,7| 42 |26,1| 38 |257
parquet 10 mm 0,05 68 [28,3| 64 [28,0| 58 [27,5| 50 [26,8| 45 [264| 39 |258]| 36 |25/6
carpet 0,10 52 [27,0 49 |26,7| 45 [26,4| 41 |26,0| 38 |257| 33 |253|31 |251
carpet 0,15 44 |26,3| 41 |26,0| 38 |25,7| 35 |255| 32 [|252| 29 |249|28 |248
without covering 0,0 105 [29,4| 98 [28,8| 89 |28,1| 75 [27,0| 65 [26,1|57 (25450 (24,8
floor tiles < 15 mm 0,015 97 |28,8| 89 [28,1| 82 [27,5| 69 [26,4| 60 |25,7|52 [250( 46 [24,5
20° floor tiles < 25 mm 0,030 | 85 |27,8| 80 |27,3| 75 |27,0| 64 |26,0| 56 [|253|49 |24,7|43 |24,2
parquet 10 mm 0,05 76 |27,0| 72 |26,7| 68 [26,3| 59 [25,6 |51 |24,9|45 |24,/4|40 [24,0
carpet 0,10 60 [25,7| 57 |25/4| 52 [25,0| 48 [24,6|42 |24,1|38 |23,7|35 [235
carpet 0,15 50 [28,4| 48 |24,6| 44 [242| 40 |24,0| 38 |23,7|33 |233|31 [231
without covering 0,0 120 (28,6 |110 (27,8 |101 |27,1| 88 [26,0| 75 [24,9|63 [23,9|58 |235
floor tiles < 15 mm 0,015 |110 |27,8|100 |27,0| 92 |26,3| 82 |255|69 |24,4|59 |236|54 |231
18° floor tiles < 25 mm 0,030 98 [26,8| 90 |26,2| 84 [257| 75 |249|64 |24,0|55 |232|51 |229
c parquet 10 mm 0,05 87 [259| 80 (25,3 | 76 |25,0| 68 (24,359 |23,6(52 |23,0|48 (226
% carpet 0,10 68 [24,3| 64 |24,0| 60 [23,7| 55 (23,250 [22,8|44 |223|40 (21,9
8 carpet 0,15 57 |23,4| 52 |23,0| 50 [22,8| 48 [22,6 |43 |22,2|38 |21,7|35 |215
~ without covering 0,0 141 |27,3|129 (26,3 |120 | 25,6 [102 (24,2|88 |[23,0|75 [21,9|65 |21,1
g’ floor tiles < 15 mm 0,015 |131 |26,5|117 |25,4|110 |24,8| 94 |23,5|82 |225|70 |215|61 |20,7
g 150 floor tiles < 25 mm 0,030 |118 |25,5|106 |24,5|100 |24,0| 87 |229|75 |219|65 |21,1|57 |204
s parquet 10 mm 0,05 |[103 |24,3| 95 |23,6| 90 |23,2| 79 |22,3|69 |21,4|60 |20,7|53 |20,1
o carpet 0,10 80 |22,4| 75 |22,0| 71|216| 63 |21,0|58 |205|52 |20,0|47 |195
carpet 0,15 67 [21,3| 62 |20,8| 60 [20,7| 53 [20,1|50 [19,8|44 |19,3|41 [19,0

The capacity data are valid for a system construction with a heating pipe of 16 x 2 mm
and a floor pavement covering St = 49 mm

t1 = room temperature
’trm = medium floor heating surface temperature
g = specific thermal output
Ryg = temperature delay of the floor covering
VA = laying distance of the heating pipes lested as per
s = laying distance 75 mm is not valid Register /type
for system element fastening plate EPS-45 5D 003
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Medlum heatlng Water temperature 40 OC FEEEEEEEEE I EEEEE NI EE NN

Heating capacity table with pipes with a dimension of 16 x 2,0 mm

Planning / Design

VA50 | VA 75°| VA 100 | VA 150 | VA 200 | VA 250 | VA 300
it1 RAB=| g [%m| g |%m | g [2tm | g [%m| g |%tem |  |2%em | q | %
Surface
covering sam-K| w W W w w w
°C w m [°C|m|[°C|m?|°C|m|°C m? | °C | m*| °C
without covering 0,0 113 = 105 97 83 60 53
floor tiles < 15 mm 0,015 |105 96 88 75 57 49
floor tiles < 25 mm 0,030 | 92 87 80 69 52 46
parquet 10 mm 0,05 82 78 72 63 48 43
carpet 0,10 64 ; 61 ; 58 ; 52 ; 41 38 ;
carpet 0,15 53 [29;1 51 [28,9| 48 [286 43 [28;2 40 [27,9] 36 |[27,6] 33 [273
without covering 0,0 128 33,3120 [32,6]110 |31,8| 94 [ 305| 81 (294 69 [284]| 60 [27.7
floor tiles < 15 mm 0,015 |118 [32,5|109 317|100 [31,0| 85 [29,8| 75 [28,9| 63 [27,9| 56 [27,3
290 floor tiles < 25 mm 0,030 |104 {31,3| 99 [30,9| 91 [30,3| 78 [29,2| 69 [28/4|59 [27,6|53 [271
parquet 10 mm 0,05 91 [30,3| 89 [30,1| 82 [295| 71 [28,6| 63 [27,9| 55 |27,2| 50 |268
carpet 0,10 71 |28,6| 69 [28,4| 65 [28,1| 59 [27,6| 52 |27,0| 47 |26/5| 42 |26,1
carpet 0,15 59 |27,6| 58 |275| 55 [27,2| 50 [26,8| 47 |26,5| 40 [259] 38 |[257
without covering 0,0 141 32,3129 (31,3|120 30,6 102 [29,2| 88 [28,0| 75 [26,9| 65 |[26,1
floor tiles < 15 mm 0,015 |131 |31,5|117 |30,4|110 [29,8| 94 [28,5| 82 [27,5| 70 |26,5| 61 |25,7
20° floor tiles < 25 mm 0,030 |118 {30,5|106 [29,5|100 [29,0| 87 [27,9| 75 [26,9|65 [|26,1|57 [254
parquet 10 mm 0,05 |103 [29,2| 95 |28,6| 90 [28,2| 79 [27,3| 69 [26,4| 60 |257|53 |[251
carpet 0,10 80 [27,3| 75 (26,9 | 71 |26,6| 63 [259| 58 [255| 52 |250 |47 [24)5
carpet 0,15 67 |26,3| 62 |25,8| 60 [25,7| 53 |25,1| 50 |24,8| 44 |24,3|41 |24,0
without covering 0,0 154 |31,3|145 30,6 (133 | 29,7 114 |28,1| 98 [26,8| 82 |[255 |72 |24,7
floor tiles < 15 mm 0,015 |143 (30,5(132 |29,6 (122 |28,8|105 [27,4| 90 (26,2| 78 |252| 68 |24,3
18° floor tiles < 25 mm 0,030 |128 29,3120 (28,6 (111 [27,9| 96 [26,7| 84 (25,7 |72 |24,7|64 |24,0
parquet 10 mm 0,05 |111 (27,9|108 |27,7 (100 [27,0| 88 [26,0| 78 |25,2| 66 |24,2|60 |23,7
carpet 0,10 88 [26,0| 84 (25,7 | 80 [253| 71 [24,6| 63 [23,9|57 |234|51 (229
carpet 0,15 72 |24,7| 70 |245| 68 (24,3 | 61 [23,7| 54 |23,1|49 |22,7|47 [225
without covering 0,0 178 |30,2 |162 (29,0 |150 |28,0 128 |26,3|110 (24,8|95 (23,6 |82 |22,5
floor tiles < 15 mm 0,015 |165 |29,2|148 |27,9|137 |27,0|118 |25,5|101 |24,1|88 |23,0| 77 |22,1
150 floor tiles < 25 mm 0,030 |148 |27,9|134 |26,7|124 |26,0|108 |24,7| 93 |23,4|82 |225|72 |21,7
parquet 10 mm 0,05 |129 (26,3120 |25,6 (111 (24,9 | 98 [23,8| 85 (22,876 |22,0|67 |21,3
carpet 0,10 |100 (24,0| 95 |23,4| 90 [23,2| 80 (22,3| 71 |21,6|64 |21,0|58 |20,5
carpet 0,15 82 [225| 78 |22,2| 74 |21,8| 69 [21,4| 61 |20,7|57 |20,4|51 [19,0

The capacity data are valid for a system construction with a heating pipe of 16 x 2 mm
and a floor pavement covering St = 49 mm

1 =

room temperature

medium floor heating surface temperature
specific thermal output

Ryg = temperature delay of the floor covering

= laying distance 75 mm is not valid

laying distance of the heating pipes

for system element fastening plate EPS-45

acuakiveling

tested as per

Register / type
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aquatherm®
Planning / Design

SELTEEETTELEEETEERERLEEEREELEY Medium heating water temperature 45 °C

Heating capacity table with a dimension of 16 x 2,0 mm

VA 50 | VA75°%| VA 100 | VA 150 | VA 200 | VA 250 | VA 300
1t1 RAB=| g |?m | g |?tm | Q |[’tm | Q |’tem | Q |’tem | Q |°tem | Q | ’tem
Surface

e covering sqm K| w w w w w W w
wW m|(°Clm|[°Cim|[°C|m|[°C|Im|[°C|m|°C|m|°C

without covering 0,0 149 137 127 108 93 79 69

floor tiles < 15 mm 0,015 [139 125 117 86 73 65

floor tiles < 25 mm 0,030 |[122 114 106 92 80 68 60

parquet 10 mm 0,05 108 102 95 84 74 63 57
carpet 0,10 85 [31,8 80 76 [81,0] 67 [30,2| 61 53 49 =
carpet 0,15 70 [30,5| 66 [30,2| 64 [30,0| 57 [294| 52 [29,0| 47 [28)5]| 44 [283
without covering 0,0 163 36,0152 [35,21141 |134,3|120 [32,6| 102 31,21 88 |30,0] 75 [28,9
floor tiles < 15 mm 0,015 |[152 35,2138 |34,1|129 333|110 [31,8| 94 [30,5| 81294 71 [28,6
290 floor tiles < 25 mm 0,030 [135 33,8125 | 33,0117 (32,4101 [31,1| 87 [29,9| 76 29,0 67 [28,3
parquet 10 mm 0,05 119 |82,5(112 (32,0105 [314| 92 |80,3| 80(29,3| 70(|285| 63 [27,9
carpet 0,10 92 [30,3| 89 [30,1| 84 [29,7| 75 [28,9| 68283 59 [27,6|53 |271
carpet 0,15 77 129,1| 73 |28,8| 70 [285| 63 [27,9| 58 |27,5| 52 [27,0| 48 |26,6
without covering 0,0 178 | 355|162 (34,0150 [33,0(128 |31,3| 110 [29,8| 95286 82 27,5
floor tiles < 15 mm 0,015 [165 [34,2|148 (32,9137 |32,0(118 |30,5| 101 |29,1| 88|28,0| 77 |[27,1
20° floor tiles < 25 mm 0,030 [148 32,9134 [31,7|124 |30,9 (108 |29,7| 93|28,4| 82|275| 72 |26,7
parquet 10 mm 0,05 129 31,3120 {30,6 111 [29,9| 98 [28,8| 85(278| 76 |27,0| 67 |26,3
carpet 0,10 100 {29,0| 95 [28,6| 90 [28,2| 80 (27,3| 71(26,6| 64 (26,0|58 |255
carpet 0,15 82 |275| 78 |27,2| 74 |26,8| 69 [26,4| 61|257| 57|254|51 |24,9
without covering 0,0 192 (34,3179 {33,3|165 32,2139 (30,1 | 119 {28,5| 102 (27,2 | 89 |26,1
floor tiles < 15 mm 0,015 |[179 |33,3|162 |32,0|150 |31,0(128 |29,3| 110 |27,8| 95|26,6 | 83 |[25,6
18 © floor tiles < 25 mm 0,030 |[158 |31,6|147 |30,8|136 |29,9 (117 |28,4| 101 |27,1| 88|26,0| 77 [251
c parquet 10 mm 0,05 139 30,1 (132 [29,6|122 |28,8|107 (27,6 93 |26,4| 8225572 |24,7
% carpet 0,10 109 | 27,7 [{105 (27,4| 97 |26,8| 87 |259| 78(252| 69 |24,4|63 |239
8 carpet 0,15 89 |26,1| 86 [258| 82 |255| 73 |24,8| 68|24,3| 60|23,7|55 |[23,2
~ without covering 0,0 213 |32,9 (195 |31,5|180 30,4 |153 |[28,2| 131 {26,5| 113 [25,1| 99 |23,9
g’ floor tiles < 15 mm 0,015 [198 (31,7 (177 |30,1|164 |29,1 (141 |27,3| 122 |28,8| 105 |24,4| 92 |[23,3
g 15° floor tiles < 25 mm 0,030 |175 |30,0(160 (28,8 |149 |27,9 (130 |26,4| 112 |25,0| 98|23,8|86 [22,8
C_G parquet 10 mm 0,05 154 [28,3|143 [27,5|134 (26,7118 255|102 (24,2 91 (23,3|80 |22,3
o carpet 0,10 120 [25,6 |114 [25,1|107 (24,6| 96 (23,7 86 (22,8| 7822270 |21,5
carpet 0,15 100 {24,0| 95 [23,6| 90 (23,2| 81 |(224| 73|218| 68(21,3|61 |20,7

The capacity data are valid for a system construction with a heating pipe of 16 x 2 mm
and a floor pavement covering St = 49 mm

t1 = room temperature
’trm = medium floor heating surface temperature
g = specific thermal output

Ryg = temperature delay of the floor covering
VA = laying distance of the heating pipes

tested as per

s = laying distance 75 mm is not valid Register /type
for system element fastening plate EPS-45 5D 003
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aquatherm®
Planning / Design

Med|um heatlng Water temperature 35 OC EEEE R EEEEE NN I

Heating capacity table with pipes with a dimension of 20 x 2,0 mm

VA50 | VA 75°| VA 100 | VA 150 | VA 200 | VA 250 | VA 300
it1 RAB=| g [%m| g |%m | g [2tm | g [%m| g |%tem |  |2%em | q | %
Surface
covering sa.m K| w W W W w
°C w m? | °C m |[°C|m|[°C|m|°C|m®|°C
without covering 0,00 - 55 48 42
floor tiles < 15 mm 0,015 - 49 45 39
floor tiles < 25 mm 0,030 - 42 40 36
parquet 10 mm 0,05 - 41 39 35
carpet 010 | - 34 32 [27.1] 29
carpet 0,15 - = | 36 [27,6| 33 [27,2 31 [27,0] 29 [26;8]| 28 [26;8| 26 [26/6
without covering 0,0 - - 89 (30,1 82 895 70 (28,5 65 [280| 58 [27,5]| 49 [ 26,7
floor tiles < 15 mm 0,015 | - = | 80 [29;3| 74 28,7 62 |27,8| 59 [27,6]| 51 [26,9| 45 {264
290 floor tiles < 25 mm 0,030 | - — | 71 [28,6| 67 [28,3| 58 [27,5| 52 [27,0| 47 [26,5| 41 [26,0
parquet 10 mm 0,05 - - 65 [28,0| 61 [27,7| 52 |27,0| 50 [26,8| 46 |26,4| 40 [259
carpet 0,10 - - | 51 26,9 49 |26,7| 42 [26,0| 40 [259| 38 |257| 33 [253
carpet 0,15 - - | 42 [26,0| 40 |25,9| 37 |256| 35 |[255| 33 |253| 29 248
without covering 0,0 - — |103 [29,2| 95 |28,6| 80 [27,3| 70 [26,5| 65 |26,1| 55 [25,2
floor tiles < 15 mm 0,015 | - - | 93 [28/4| 85 [27,8| 71 [26,6| 65 [26,1| 60 [257| 50 [24,8
20° floor tiles < 25 mm 0,030 | - - | 82 [275]| 77 |271| 65 [26,1| 59 [256| 54 |251| 46 (244
parquet 10 mm 0,05 - - | 75 [26,9| 70 |26,5| 61 |257| 56 [253| 51 |24,9| 45 [24,2
carpet 0,10 - — | 58 [25/4| 55 [252| 49 [24,6| 46 (24,4| 44 |24,3| 39 [23,7
carpet 0,15 - — | 48 [246| 45 |242| 41 |24,0| 39 |23,7| 38 |23,7| 34 |234
without covering 0,0 - - [117 |28,4|109 [27,7| 94 |26,5| 81 |25/4| 70 |24,5| 60 |23,7
floor tiles < 15 mm 0,015 | - - |105 (27,4| 97 |26,8| 83 [255| 74 |(24,8| 65 |24,1| 56 |23,3
18° floor tiles < 25 mm 0,030 | - - |92 [26,3|87 |259| 75 [249| 68 [24,3| 59 |23,6| 53 [23,1
parquet 10 mm 0,05 - - | 8 (25880 |253| 70 [245| 64 (24,0| 56 |23,3| 50 [22,8 —
carpet 0,10 - - | 79 |253| 62 |238|58 [235| 53 [23,1| 47 |225| 42 (221 %
carpet 0,15 - - |55 [232| 51 |22,8|48 [22,6| 45 |22,4| 40 |21,9| 38 |21,7 LéJ
without covering 0,0 - - |137 |27,0|128 26,3110 |24,8| 96 |23,7| 81 |22,4| 70 |21,5 -~
floor tiles < 15 mm 0,015 | - - |123 [25,9 (115 |252| 98 [23,8| 88 [23,0| 75 |21,9| 65 |21,1 g’
15° floor tiles < 25 mm 0,030 | - - |109 |24,7|101 [24,0| 89 |23,1| 79 |22,3| 69 |21,4| 60 |20,7 g
parquet 10 mm 0,05 - - |100 |24,0| 93 [23,4| 83 |226| 75 |21,9| 66 |21,2| 59 |20,6 <
carpet 0,10 - - | 78 |222| 74 |21,8| 77 |22,1| 60 |20,7| 55 |20,2| 50 |19,8 o
carpet 0,15 - - | 64 |21,0| 61 [20,7| 57 |20,4| 52 |20,0| 47 [19,5| 44 |19,3

The capacity data are valid for a system construction with a heating pipe of 20 x 2 mm
and a floor pavement covering St = 45 mm

t1 = room temperature
’trm = medium floor heating surface temperature
g = specific thermal output
Ryg = temperature delay of the floor covering
VA = laying distance of the heating pipes losted as per
= laying distance 75 mm is not valid Register /type
for system element fastening plate EPS-45 5D 003
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aquatherm®
Planning/Design

SELTTEETTELERTTEERERLEEERERLEY Medium heating water temperature 40 °C

Heating capacity table with pipes with a dimension of 20 x 2,0 mm

VA50 | VA 75°| VA 100 | VA 150 | VA 200 | VA 250 | VA 300
it1 RAB=| g [%m| g |%m | g [2%m | g [%m ]| g |%tem | q |2%em | q | %
Surface

covering sam K| w w w w w w
°C wW m|{°Clm|[°Cim|[°C|m|[°C|m]|°C|m °C

without covering 0,00 - 109 = 101 88 69

floor tiles < 15 mm 0,015 | - 99 91 79 62

floor tiles < 25 mm 0,030 - 88 81 70 57

parquet 10 mm 0,05 - 80 76 66 55
carpet 0,10 - - 63 = 60 = 52 = 45 =
carpet 0,15 - - 52 [28;97 50 [28;8| 44 [28;2| 41 [27,9] 39 [27,8| 35 [27/5
without covering 0,0 - — 1123 (32,9118 [325]100 (31,0 89}30,1| 75289 65281
floor tiles < 15 mm 0,015 | - = {111 [31,9|105 [31,4| 98 [30,8| 80 [29.3| 69284 59 [27,6
290 floor tiles < 25 mm 0,030 | - - 98 [30,9| 93 |30,4| 80 [29,3| 72 (28, 7| 63279 | 55272
parquet 10 mm 0,05 - - 90 [20,1| 87 [29,9| 77 [29,1| 69 [284| 60 [27,7| 53 |271
carpet 0,10 - - 71 [286| 69 |[28/4| 61 |27,7| 57 |27,4| 50 [26,8| 46264
carpet 0,15 - - 59 |27,5| 56 |27,2| 50 [26,8| 49[26,7| 44|26,3| 40|259
without covering 0,0 - — |137 32,0128 |31,3|110 [29,8| 96 (28,7| 80 [27,3| 71|26,6
floor tiles < 15 mm 0,015 | - - |123 (30,9115 [30,2| 98 [28,8| 86 (27,8| 75[26,9| 65 (26,1
20° floor tiles < 25 mm 0,030 | - — 1109 (29,7102 [29,2| 89 [28,1| 79 (27,3| 69|264| 60 |257
parquet 10 mm 0,05 - - |100 [29,0| 94 |2855| 83 |27,6| 73|26,8| 66[26,2| 59 |25,6
carpet 0,10 - - 78 |28,2| 74 |26,8| 77 |27,1| 61|257| 55(252| 50(24,8
carpet 0,15 - - 64 |27,2| 61 |25,7| 57 |25/4| 52|250| 47 |245| 44|243
without covering 0,0 - - [149 |30,9|140 [30,2|119 |28,5| 104 |27,3| 90|26,2| 79253
floor tiles < 15 mm 0,015 | - - |134 |29,7 [127 |29,2 106 |27,4| 94 |26,5| 83|256| 71|24,6
18° floor tiles < 25 mm 0,030 | - - |119 (28,6 (111 |27,9| 96 [20,7| 86 |258| 76|250| 67 (243
— parquet 10 mm 0,05 - - |108 (27,7102 |27,2| 90 [26,2| 81254 | 71|24,6| 64240
% carpet 0,10 - - 85 [25,7| 81 |253| 73 |24,8| 79(253| 60(23,7| 55|22,8
8 carpet 0,15 - - 70 |245| 68 |24,3| 61 |23,7| 58|235| 52|23,0| 49|22,7
~ without covering 0,0 - - [173 |29,8|160 [28,8|138 |27,1| 120 |25,6 | 104 |24,3| 90 |23,2
g’ floor tiles < 15 mm 0,015 | - - |157 |28,6 |144 [27,5|121 |25,7 | 109 |24,7| 96 |23,7| 84|22,7
g 150 floor tiles < 25 mm 0,030 | - - |138 |27,1|128 26,3110 (24,8 99|23,9| 88(23,0| 79|223
< parquet 10 mm 0,05 - - |126 |26,1|118 [25,5|103 |24,2| 95|23,6| 82|225| 75|219
o carpet 0,10 - - 99 [239| 94 |235| 84 |22,7| 78(222| 70|215| 64|21,0
carpet 0,15 - - 81 [22,4| 78 |22,2| 70 |21,4| 67|21,3| 60|20,7| 5620,3

The capacity data are valid for a system construction with a heating pipe of 20 x 2 mm
and a floor pavement covering St = 45 mm

t1 = room temperature
’trm = medium floor heating surface temperature
g = specific thermal output
Ryg = temperature delay of the floor covering
VA = laying distance of the heating pipes lested as per
s = laying distance 75 mm is not valid Register /type
for system element fastening plate EPS-45 5D 003
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12/00

Med|um heatlng Water temperature 45 OC EEEE R EEEEE NN I

Heating capacity table with a dimension of 20 x 2,0 mm

Planning/Design

VA 50 | VA 753 | VA 100 | VA 150 | VA 200 | VA 250 | VA 300
it1 RAB=| g |?m | q |?tm | Q |[’tm | Q |t | Q |’tem | Q |°tem | Q | ’tem
Surface
e covering sgm K| w w w
w m? | °C | m? m?
without covering 0,0 - 144 100
floor tiles < 15 mm 0,015 - 130 90
floor tiles < 25 mm 0,030 - 115 82
parquet 10 mm 0,05 - 105 78
carpet 0,10 - 83
carpet 0,15 - - 69 [B804| 65 [30;07| 59 [29;6] 55 [29;2| 49 [28;7| 45 283
without covering 0,0 - — 1158 35,6146 [34,7|125 33,0 110 |31,8| 94 [30,5| 82295
floor tiles < 15 mm 0,015 | - = | 141 34,3132 33,6111 [31,8] 100 [31,0| 86 [29,8| 76 [29,0
290 floor tiles < 25 mm 0,030 | - — |125 (33,0119 {32,5|100 {31,1| 90 [30,2| 79[29,3| 70 (285
parquet 10 mm 0,05 - - |115 |[32,2|109 [31,7| 96 [30,7| 87(29,9| 76 [29,0| 68 [28,3
carpet 0,10 - - 90 [30,1| 86 [29,8| 77 |29,1| 71|286| 64 [28,0| 58275
carpet 0,15 - - 74 |28,8| 70 [28,8| 65 [28,1| 60 |27,7| 54 [27,1| 50 [26,8
without covering 0,0 - — |174 {34,9|160 [33,8|138 [32,1| 121 {30,7| 104 {29,3| 90 |28,2
floor tiles < 15 mm 0,015 | - — |168 [34,4 (144 [32,5|121 [30,7| 109 (29,7 | 96 |28,7| 84 |27,7
20° floor tiles < 25 mm 0,030 | - — |139 (32,1128 |31,3|110 {29,8| 99(28,9| 88|28,0| 79 (27,3
parquet 10 mm 0,05 - - |128 31,3119 |30,5|104 [29,3| 95(28,6| 82|275| 75269
carpet 0,10 - - |100 (29,0 | 92 |28,3| 84 |27,7| 78|27,2| 70|26,5| 64 (26,0
carpet 0,15 - - 81 [27,4| 79 |27,3| 70 |26,4| 66 |26,2| 60|257| 56|253
without covering 0,0 - - |208 |355|170 32,6145 |30,6 | 128 |29,3 | 110 |27,8| 98|26,8
floor tiles < 15 mm 0,015 | - - |169 [32,5(153 |31,2 (129 (29,3 | 114 (28,1 | 101 |27,1| 89 |26,1
18° floor tiles < 25 mm 0,030 | - - |149 (30,9 (138 |30,1 (117 28,3 | 103 (27,2| 93|26,4| 83|256
parquet 10 mm 0,05 - - |136 [29,9 128 |29,3 (110 (27,8 99(26,9| 88|26,0| 79253 -
carpet 0,10 - - |108 (27,7 (100 |27,0| 90 [26,2| 82 |255| 75|24,9| 68243 %
carpet 0,15 - - 88 [26,0| 84 |257| 75 |24,9| 70|245| 65|24,1| 60|23,7 8
without covering 0,0 - - |208 |32,5|190 (31,1163 |29,0 | 144 |27,5| 126 | 26,1 | 109 | 24,7 ~
floor tiles < 15 mm 0,015 | - - |185 [30,7 [171 |29,7 |146 |27,7| 129 (26,3 | 115 |25,2| 99 |23,9 g’
15° floor tiles < 25 mm 0,030 | - - |162 |29,0 151 [28,1|131 |26,4| 118 |25,5| 105 [24,4| 91|23,3 g
parquet 10 mm 0,05 - - |150 |28,0 (140 [27,2|125 |26,0 | 111 |24,9| 100 |24,0| 88|23,0 K
carpet 0,10 - - |118 |25,5|110 (24,8101 |24,1| 93|23,4| 84|22,7| 75|219 o
carpet 0,15 - - 98 [23,8| 91 |232| 85 |22,8| 79(223| 72|2.,7| 66212

The capacity data are valid for a system construction with a heating pipe of 20 x 2 mm

and a floor pavement covering St = 45 mm

t1 = room temperature
’trm = medium floor heating surface temperature
g = specific thermal output

Ryg = temperature delay of the floor covering
VA = laying distance of the heating pipes

® = laying distance 75 mm is not valid
for system element fastening plate EPS-45

acuakiveling
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Planning / Design

Membrane eXpanS|on Vessel FEEE NN NN EE NS NN

Special care should be taken when designing the mem-
brane expansion vessel for floor heating systems. It has to
be assumed that even with a "tight" installation leak-ages
exist on a small scale enabling the heating water to eva-
porate unnoticed.

A pressure expansion vessel which has been correctly
designhed and integrated into the heating installation fulfils
the following functions:

e taking-up of the expansion volume during the heating
phase

e storage of a water supply being fed into the system
when needed e.g. upon cooling or loss of leakages

¢ maintaining of a minimum excess pressure in the
system (pressure keeping)

The following terms are necessary for a correct dimension-

ing:
n = expansion coefficient for water in % (s. table)
h = static height
psy = response pressure of the safety valve
Ap, = waorking pressure difference (response tolerance of sv)
D = pressure factor
Vy = nominal size
Ve = expansion volume
V, = water capacity of the installation
Vy = nominal volume of the expansion vessel
Vy = water recipient
pa = initial pressure in bar absolute
p. = final pressure in bar absolute
¥y = max. flow temperature
Expansion coefficients for water with and without the -
addition of antifreezing compounds =)
4
without | addition| addition| addition| addition |addition e
addition| of 10 % | of 20 % | of 30 % | of 40 % |of 50 % o))
10 0,04 0,32 0,64 0,96 1,28 1,60 %
20 018 0,50 0,82 1,14 1,46 1,78 T
30 0,44 0,76 1,08 1,40 1,72 2,04 o
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 3,22 3,54 3,86 4,18 4,50
85 321 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

acdratheling 519
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FEEE NN NN E N NN Types Of pIaC|ng Sp”’al-type pIaC|ng

Example of placing A: Example of placing B:
— spiral type placing — spiral type placing with separate
rim zone
AFpg AFpk AW AFg AFpy AW

A,
QJ]JJ'

= = ;

W, ‘ g W, ‘

a:
T~ —
T
! - W.
IW, IW,

AF ¢ = outside window pivoted/pivat-hung design, AW = outside wall, IW; _; = inside walls, IT = inside door

Planning / Design

FEEEFEE NN IR EEE I EEEEE Types Of pIaC”’]g Counterﬂow_type

Example of placing C: Example of placing D:
g; - counterflow-type — counterflow type with separate
n rim zone
@
(m)]
~~
o AFpy AFp AW AFg; AF,, AW
'c Vo = i ‘. } 7
c ) D)
ks c .
o
J) (c 5
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Types of placing: spiral-type placing

Planning / Design
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Conditions of sale, g

Applicability:

The following conditions are decisive for each supply to be executed by the supplier.
Verbal additional arrangements are only effective when confirmed in written by the sup-
plier. These conditions are considered as accepted in all parts by placing an order. If the
counterconfirmation of the buyer contains different conditions, same are only valid when
they are accepted in written by the supplier. In case of a continuous business connec-
tion these conditions of supply and payment are valid for every single order, even when
the conditions are not explicitly added to every single order confirmation or when it has
not been referred to them.

N

Conditions of supply;

Our quotations are without engagement. Type samples are not binding, they show
the general character of the goods, however not their single characteristics. We
reserve all technical improvements. Charging of the goods is made at our prices valid
on the day of supply. In case that prices increase between the confirmation of order
and supply due to an increase of raw material costs, wages and transport costs or for
reasons for which we are not responsible, the costs will be negociated again by the
parties. If there is no agreement within 14 days after receipt of a request for modifi-
cation, every party can withdraw from the contract

. Conclusions made by our field service or telephone arrangements need our written

confirmation to become effective.

In case of strikes or lockouts in our works or in a factory working for us, lack of energy,
trafic troubles, official orders and self-supply not in due time, if and as far as these cir-
cumstances could not been foreseen objectively by us or in cases of force majeure
we are not bound to agreed dates of supply and performance. In these cases the
date of supply will be extended by the period of the delay. In case that supply or per-
formance will be impossible due to these circumstances, we will be free of the sup-
ply obligation. Incidentally, we are liable for intention or culpable negligence. We will
inform the buyer as soon as possible of any delay in supply or impossibility of suply.The
buyer is entitled to withdraw from the contract, after he has given us an extension of
14 days for supply and threatened with the withdrawal at the same time. In case of
a delayed or omitted supply he cannot make any claims for damages, unless we or
our accomplices are accused of intention or culpable negligence.

. The goods travel at the receiver's risk, even for carriage free supplies. The risk of an

accidental loss or deterioration passes to the buyer when handing over to the carrier
- even upon supply free destination. Upon dispatch with our own vehicles the risk pas-
ses to the receiver upon ending of loading.

Freight charges :

From a value of DM 2.000 supply is made free station within the Federal Republic of
Germany. Supply abroad free border Federal Republic of Germany is made under the
same conditions. In case of supply under the indicated quantities resp. values all freight
costs are to be paid by the buyer.

V.

1.

10.

Conditions of payments:

As far as no other arrangements are made, payment is due 30 days after issuing of
the invoice net without cash discount. Upon payment within 10 days a cash discount
of 2 % is given. Contrary conditions need in any case our written confirmation.
Giving of a cash discount is subject to payment of all due payment obligations of pre-
vious supplies. Payments will be first credited to interest claims and afterwards to the
eldest payment debts.

In case that own or foreign acceptances are given, all bill of exchange fees and dis-
count expenses are charged to the buyer. Payments made with a bill of exchange
are not considered as cash payments and have no right to a cash discount. In any
case we reserve the right to accept own or foreign bills of exchange.

Bills of exchange and cheques are only credited subject to cashing. We do not take
on any guarantee for presentation in due time or making of protests. Our claims of all
still existing bills - own or foreign acceptances - become due immediately in case of
a protest of a bill either of an own acceptance of the customer or upon a not direct
settlement of a protested foreign acceptance.

We reserve the right to the assessment of credits and the cancellation of granted
credits, even after receipt of an order. At any time, we are entitled to request accord-
ing to our judgement sufficient securities . Our claims become due immediately when
the guarantee is not effected upon such a request.

In case of claims resulting from several supplies resp. performances clearance of
money receipts on one or the other debt is up to the supplier. The buyer is not enti-
tled to stop or refuse payments because of any claims, even when they are laid
because of complaints. Neither is he entitlied to set off against any counterclaims,
unless same are indisputable or legally established.

Payments are only legally effective when they are made directly with us. Employees
or representatives may only accept payments with a special power of authority.
Supply to other countries is made - as far as they are no special arrangements -
against previous cash, bank transfer or payments upon handing over of the bill of
ladings (Letter of Credit).

In any case, all claims of the supplier become due when the buyer falls behind with
fulfiiment of another obligation of the supplier. Same is also valid when he stops pay-
ments, is heavily in debts or insolvency or bankruptcy proceedings have been institu-
ted over his property, or when the institution of such a proceeding has been refused
for lack of assets, or when circumstances become known warranting justified doubts
about the creditworthiness of the buyer.

In case of default in payment of the buyer, the supplier is entitled - upon his choice -
to depend further supplies or performances on advance payments or sureties, to
demand for compensation because of non-fulflment or to withdraw from the con-
tract. Same is not valid when the buyer has complained the supply and moreover the
supplier can return accepted bills of exchange prior to expiry and ask for a direct
cash payment.

agiathEelEnn
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. Guarantee

1. The buyer is obliged to examine the goods after receipt of the consignment and to
notify to the seller any faults, shortages or wrong supplies within 4 days and to repri-
mand in written. The goods complained may only be installed or consumed with the
agreement of the seller.

Damages caused during the rail transport or during transport with trucks of the rail-
way company have to be stated immediately by the officials of the railway company
upon arrival of the consignment resp. unloading. Fractures and shortages have to be
acknowledged on the consignment note by the railway company.

Hidden faults have to be notified in written within 4 days after being detected.

If a complaint is proven to be justified a replacement free of charge or a repair will
be effected. If replacement supplies resp. repairs go wrong or require a disproportion-
ate expenditure, only a reduction in the purchase price can be requested.

In case that the goods complained do not come from the storage supplies of the sup-
plier, he is only required to transmit the complaint to the delivery factory or the de-
livery company and to transfer the existihg complaints to the buyer. There are no
other claims.

All guarantee and contractual damage claims are limited to a period of 6 months.

> w N

o
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VI. Liability
Other claims especially through faults upon conclusion of the contract, a positive breach
of contract and tort (e.g. producer's liability) are explicitly excluded, unless they are justi-
fied with intent or culpable negligence and become a burden on the supplier, his legal
representative or one of his executives, or due to lack of an expressly confirmed char-
acteristic.

VII. Warranty:

The aquatherm GmbH gives a guarantee of 10 years for all plastic pipes and fittings
made or distributed by the company. In the scope of this warranty, they will provide com-
pensation for damages to property of third parties and for damages resulting from this or
expenditures from third parties to remove, disassemble, inspect or expose faulty produc-
ts and to install, put up, lay products free of faults.

In the scope of the existing product liability insurance the aquatherm GmbH will provide
compensation for damages to property up to a covering amount of 5 Mio. DM. Other
claims - no matter for which legal reasons - do not exist.

Assumption for the liability is consideration of the general recognized rules of technics,
especially the instructions for installation of the system.

Within the guarantee period of 10 years, aquatherm GmbH will provide a replacement
free of charge for pipes and fittings when damages result which are proven to be
caused by material defects. However, in case of damage, the aquatherm GmbH must
have the possibility to check the damage resp. remove the damage within 8 days, be-
fore same will be repaired by a fitter and charged to them.

As fas as other products as the aquatherm®/fusiotherm®-products are used (pipes as well
as fittings) the above mentioned guarantee terms lose their validity.

VIIl. Reservation of proprietary:

The supplied goods stay in the possession of the supplier till complete payment of the
purchase price as well as till payment of all goods supplied in the past within the busi-
ness connection - including all supplementary claims. Up to that point the buyer is not
entitled to pawn or to transfer the goods to a third party as security. In case of pawning
by a third party, the buyer has to inform the supplierimmediately. In case that the goods
are consumed and the goods supplied under reservation of proprietary rights are consi-
dered to be a not insignificant part of the new article of property, the buyer will transfer
already now to the supplier the property rights of the new article of property as security
of the mentioned claim of the supplier agreeing at the same time that the buyer will keep
this article for the supplier. The buyer is entitled to dispose of the goods resp. the make
produced of it in accordance with the rules of sales. The claims resulting from the resale
amounting to the original invoice amounts are transferred to the supplier to be on the
safe side, without the need of a special arrangement in individual cases. The buyer is
authorized to withdraw these claims for invoices of the supplier as long as he duly fulfils
his payment obligations to the supplier. However, the supplier is entitled to inform the third
party to be named upon his request about the transfer and to give him instructions.

IX. Court of jurisdiction and place of fulfilment:

1. Place of fulflment and court of jurisdiction - even for claims of bills of exchange and
checks - are the headquarters of the delivery company. However, the aquatherm
GmbH is also entitled to call the court competent for the headquarters of the buyer.

In case that one of the above mentioned single requirements should not be valid for
one or the other reason, the validity of the other requirements will not be concerned.

XI. Validity for non-specialists

For legal transactions concerning neither conducting a trade of a businessman nor a

legal entity of public law or special property under public law these terms of business are

valid on the following condition:

1. Clause Il paragraph 1 is only valid on the condition that the supplier is entitled to
charge the prices valid on the day of delivery if supply or performance is later than 4
months afer conclusion of the contract.

2. Clause IV paragraph 6 - sentence 2 ("The buyer is not ... complaints.") is not valid.

3. Clause IV paragraph 10 s only valid if an extension of 14 days has been granted prior
to compensation because of non-fulfiment or withdrawal.

4. The obligation to notify under clause V paragraph 1 is only valid for obvious faults,
shortages or wrong deliveries.

5. Clause V paragraph 3 is not valid for non-businessmen. The limitation period of the
legal claims for guarantee are valid for notification of hidden faults.

6. Under Clause V paragraph 4 - sentence 2 the non-businessman can also ask for with-
drawal of the purchase contract, unless withdrawal is only possible for real reasons or
on aggravating conditions.

7. Clause IX is only valid as far as allowed by § 38 ZPO (German code of civil proce-
dure).
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