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1 PRINCIPLES

Variotherm ModuleWall is a source of well-being. It provides heating through horizontal radiant heat instead
of the ascending warm air provided by conventional heating systems. This avoids the permanent movement of
air and the associated stirring up of dust. Rooms are evenly heated without different temperature zones in the

heated rooms.
By the way, solar heat is also radiant heat.

11 Comfort

Comfort is not only created through a certain air
temperature in the room. The temperature of the
surfaces enclosing the room is of equal importance.
The felt temperature is roughly consistent with the
arithmetic mean of both temperatures.

What makes people feel comfortable?

People feel comfortable when the following basic
‘thermal comfort” equation holds:

Heat production = heat loss
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In this context, it is important that heat loss from the human body is as evenly distributed in all directions as
possible. We feel uncomfortable if too much heat is lost in one particular direction (e.g. cold surfaces, draughts)
or the heat loss is prevented in one direction (hot surfaces or vapour-tight, thick clothing].

The lower the inside air temperature is, the warmer the surrounding surfaces (wall surfaces, floor and ceiling,
as well as doors and windows) must be to ensure cosiness.

Compared to other heating systems, the ModuleWall installations significantly increases cosiness. The instal-
lation of surface heating on an exterior wall, especially under windows, can largely cancel out the unpleasant
effects from the radiation exchange between your body and cold exterior walls and windows. You can set the
room temperature lower than you would with convection heating, since radiant heat raises the perceived air
temperature.

A Discomfort with radiators A Comfort with wall heating

1.2 Energy savings

A lowered room air temperature along with increased cosiness significantly minimises energy losses. The
approximate heating cost savings per 1 °C lower room air temperature are 6 %. The low room air temperature
has the additional great physiological advantage of significantly increasing the absorption of oxygen in the body.
The wall heating system is ideal for use with low-temperature energy sources such as condensing boilers, heat
pumps and solar collectors because it operates with low surface and heating medium temperatures.

With Variotherm wall heating you can achieve energy savings of up to 30 % compared to conventional heating
systems.

1.3 Adapts to suit your home

The Variotherm modular wall heating surfaces can be individually adapted to suit the local situation (windows,
doors etc.). Visible radiators under the windows are a thing of the past.
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1.4 Cooling

One reason for the frequent lack of satisfaction with air-conditioning systems is the inadequacy of the thermal
ambient conditions in the air-conditioned rooms. Most frequently mentioned is the presence of uncomfortable
forced air. Cooling via wall surfaces offers the advantage of gentle radiation exchange between the cooled wall
surface and the human body. In addition, the room temperature is reduced to a comfortable level.

Effects of surface cooling on the room

When a wall surface is cooled, all warmer objects in

the room (floor, interior walls, persons, equipment, etc.)

radiate heat into this cooled surface. This loss of heat

through radiation leads to a reduction in the surface
25°C 252

temperature of these objects, thus providing a cooling

~

effect. The ambient air in the room is also cooled to a ) 26°c

&
comfortable level. ' '

: -
Cooling mode 25 0 25 ¢

Based on experience, cooling makes sense at a room

temperature of 26 °C or more. To achieve a notice-
able effect and to cool the body, a reduction of the wall
surface temperature to a maximum of 15 °C is possible

A Comfort with wall cooling

(dew point!).

Efficiency
e Water transports heat much better than air. The costs incurred by pumping in surface cooling systems are

significantly lower than the costs incurred by using fans. A surface cooling system does not replace an air-
conditioning system (no dehumidification and no ventilation). A 100% coverage of the cooling load, as per VDI
2078 (calculation of the cooling load for air-conditioned rooms ], is possible in buildings designed for low
energy consumption with shadowing equipment and low internal loads

* One of the major advantages of wall heating/cooling systems is the low additional investment costs. A single
system is used for the heating and cooling modes. The same wall surface, the same pipe system, and the
same heating/cooling distribution manifold with supply lines and circulation pump are used for both modes.
Only the generation of cooling [chiller/heat pump/cooling from the floor and ground water] is planned in
parallel to the heating unit.

Combination of displacement ventilation and wall cooling

Displacement ventilation is an air-conditioning system with low air exhaust speeds and laminar flow of the
escaping air at the exhaust vents. Low turbulence in the air flow through the room is achieved through the type
of air routing in the room, blowing of air at floor level at a slightly subnormal temperature and extraction of the
exhaust air at the ceiling level. This type of displacement flow, known as .displacement ventilation” can achieve
almost complete freedom from draughts. The combination of wall cooling and displacement ventilation allows
significantly higher cooling performance to be achieved compared to using only a displacement ventilation
system, without exceeding thermally comfortable air speeds. If the supplied air is dehumidified then low wall
surface temperatures, and thus high radiant cooling performance, can be achieved without the formation of
condensation, even on hot and humid days.
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1.5 Description and advantages of the ModuleWall

The Variotherm ModuleStandardWall is an extremely energy
efficient heating and cooling system. As a flexible panel system,
it is pre-assembled for installation in walls and pitched ceilings.
Here, heating, cooling and complete wall are perfectly combined
in a single product. The desired room temperature is achieved by
using hot and cold water circulation to make sure you feel comple-
tely comfortable all year round.

B S —— 4

5----------------.

¢

The advantages:
e Heating, cooling and finished wall in one!

e |deal for timber-framed buildings, pre-fabricated houses, attics
and renovation

e Heating system: large-surface, extremely energy-saving low
temperature system '..-,.-f IMA

e Cooling system: silent, no draughts, energy-efficient DRESDEN

e Atotally flexible panel system:fulfil all building requirements

e Gypsum fibreboards and components which has been tested for
their healthy building properties

e Fire protection assessment (IBS Linz)

1.6 Temperature variations/wall structure

Various different wall fittings at a wall surface temperature of 30 °C and a standard outdoor (air) temperature
of -14 °C

+30°C — +30°C —

200 - +20°C

+10°C +10°C

0°C ; 0°C ;
-10°C -10°C -
-20°C & -20°C &
A Example with solid brick, A Example with timber-framed building,

structure from left to right: structure from left to right:
ModuleWall, recessed formwork, 300 mm ModuleWall, recessed formwork,
vertically perforated bricks, 160 mm thermal 15 mm gypsum fibreboard, vapour retarder,
insulation (EPS), exterior plaster/paint 160 mm timber-framed construction with mi-

neral wool, 15 mm gypsum fibreboard, 160 mm
thermal insulation (EPS), exterior plaster/paint
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2 COMPONENTS

2.1 Overview

1
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Substructure must be prepared
on-site

—— ModulePanel

T Dry wall screw

Pre-insulated 16x2 Variomodular pipe Laser
Press-fit couplings

Joint adhesive

Pre-insulated 16x2 Variomodular pipe Laser
serves as a supply pipe between ModuleWall and
distribution manifold.
e Aluminium multi-layer composite pipe 16x2 Laser
* 100 % oxygen diffusion-tight
* 95°C, 10 bar
e Insulation: Polyethylene soft foam,
fire resistance as per EN 14313: CL-s1,d0,
insulation thickness 6 or 9 mm

Greenline joint adhesive

for connecting the blunt adjoining
ModuleStandardPanels.

1 cartridge (310 ml) sufficient for
approx. 7 m?
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ModuleStandardPanels

e 18 mm thick gypsum fibreboard which has been tested for their healthy building properties

e With pre-installed Variomodular pipe 11.6x1.5 Laser at a grid size of 75 mm

» Marking of the screwing points (fastening area) on the front side

Notes:

Panel characteristics:

Panel: gypsum fibreboard which has been tested for
their healthy building properties

Fire resistance as per DIN EN 13501-1:
non-flammable, A2

Identification as per DIN EN 15283-2:

GF-1-W2-C1

Thermal conductivity A: 0.32 W/mK

Apparent density py: 1150 + 50 kg/m?3

Water vapour diffusion resistance factor p: 13

e With load bearing wall construction the Variotherm ModulePanels must not carry any static ceiling loads

and must not be used for building reinforcement.

e The relative humidity must not exceed 70 % during storage, installation and additional processing of the

ModulePanels and during the construction phase and normal use of the building. Wet plaster and wet
screed must be applied and have dried before installation of the ModulePanels. The ModulePanels can
be used in rooms up to moisture class W3 (ONORM B 3407). They are not approved for installation from
moisture class W4 (e.g. canteens and shower blocks) upwards.

Dry wall screw

for mounting ModuleStandardPanels on
wooden/metal structures,

incl. corresponding bit.

Consumption see table, chapter 2.2

4.-!!"“

And much more ...

Press-fit couplings / Press-fit brackets 90°
for connecting individual modular panels
(11.6x11.6) and connection to the supply pipe
(11.6x16),

TH press-fit contour, tested as per EN 210083.

The product range is rounded off by cold shrink tape, ModuleExpansionPanels to compensate for free and

unheated areas, heating/cooling distribution manifolds and correspondingly calibrated room thermostats.

2 COMPONENTS
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2.2 ModuleStandardPanels

Fixed height:
The entire surface of the ModulePanel serves as a heating/cooling area.

Variable height:
Only part of the panel surface is used as a heating/cooling area, the unused area (grey) can be individually cut

to size.

FIXED HEIGHT
Fastening area _.-----..
with grain
'\“ ) . /l," AN NN
Visible side e [—Lﬂ 75 mm
N N NN NN
NN N N

™ © — - ©
[an] o o o
~ ~ ~ ~
N Lo ~t o o~
[en] o o (e} o
o o ol U o o
> > > > >

Rear side

. VARIABLE HEIGHT

Fastening area
with grain =,
Visible side b
isible side ...~ 75 mm
ANN N ANN A ANN A A
<

— ™ Lo o~ o~
o~ o~ o~ o~ o~
~ ~ ~ ~ e ~
o N ~ ~O [ee]
o~ N o~ VUV o~ o~ >
T i i i T <
o o VUV o o o
o~ N N N o~
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Rear side
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ModuleExpansionPanels

Required quantity’
dry wall screws/panel

Panel Effective

Dimensions Height h, surface | surface | Laid pipe Weight/ Longitudinal Transverse

Part no. Product code (h x b), [mm] [mm] [m?] [m?] in panel panel joists joists
V020-100 | MSWC-2000-625 2.000 x 625 - 1.25 1.25 16.2m 25.5kg 27 pcs. 30 pcs.
V020-101 | MSWC-2000-600 2.000 x 600 - 1.20 1.20 16.2m 24.5 kg 27 pcs. 30 pcs.
V020-102 | MSWC-1000-625 1.000 x 625 - 0.63 0.63 8.2m 12.8 kg 15 pcs. 20 pcs.
V020-103 | MSWC-1000-600 1.000 x 600 - 0.60 0.60 8.2m 12.2 kg 15 pcs. 20 pcs.
V020-104 | MSWC-2000-312 2.000 x 312 - 0.62 0.62 8.2m 12.6 kg 18 pcs. 18 pcs.
V020-105 | MSWC-1500-625 1.500 x 625 - 0.94 0.94 12.2m 19.2 kg 21 pcs. 25 pcs.
V020-106 | MSWC-1500-600 1.500 x 625 - 0.90 0.90 12.2m 18.4 kg 21 pcs. 25 pcs.
V020-107 | MSWC-2500-625 2.500 x 625 - 1.56 1.56 20.2m 33.8kg 33 pcs. 35 pcs.
V020-108 | MSWC-2500-600 2.500 x 600 - 1.50 1.50 20.2m 30.6 kg 33 pcs. 35 pcs.
V020-120 | MSWC-1000-625-V300 1.000 x 625 300 0.63 0.48 6.7m 13.0 kg 15 pcs. 20 pcs.
V020-121 | MSWC-1000-600-V300 1.000 x 600 300 0.60 0.46 6.7m 12.5 kg 15 pcs. 20 pcs.
V020-122 | MSWC-2000-625-V200 2.000 x 625 200 1.25 1.17 15.4 m 25.7 kg 27 pcs. 30 pcs.
V020-123 | MSWC-2000-600-V200 2.000 x 600 200 1.20 1.12 15.4 m 24.6 kg 27 pcs. 30 pcs.
V020-124 | MSWC-2000-625-V400 2.000 x 625 400 1.25 1.04 14.2m 25.8 kg 27 pcs. 30 pcs.
V020-125 | MSWC-2000-600-V400 2.000 x 600 400 1.20 1.00 14.2m 24.8 kg 27 pcs. 30 pcs.
V020-126 | MSWC-2000-625-V600 2.000 x 625 600 1.25 0.92 13.0m 26.0kg 27 pcs. 30 pcs.
V020-127 | MSWC-2000-600-V600 2.000 x 600 600 1.20 0.88 13.0m 24.9 kg 27 pcs. 30 pcs.
V020-128 | MSWC-2000-625-V800 2.000 x 625 800 1.25 0.79 11.8m 26.2 kg 27 pcs. 30 pcs.
V020-129 | MSWC-2000-600-V800 2.000 x 600 800 1.20 0.76 11.8m 25.1kg 27 pcs. 30 pcs.

. ModueExpansionPanels-Classic

V021-100 | MAC-2000-625 2.000 x 625 - 1.25 - - 27.1kg 27 pcs. 30 pcs.
V021-101 | MAC-2000-600 2.000 x 600 - 1.20 - - 26.0 kg 27 pcs. 30 pcs.
V021-102 | MAC-1000-625 1.000 x 625 - 0.63 - - 13.6 kg 15 pcs. 20 pcs.
V021-103 | MAC-1000-600 1.000 x 600 - 0.60 - - 13.0 kg 15 pcs. 20 pcs.
V021-128 | MAC-1500-625 1.500 x 625 - 0.94 - - 20.4 kg 14 pcs. 15 pcs.
V021-129 | MAC-1500-600 1.500 x 600 - 0.90 - - 19.5 kg 14 pcs. 15 pcs.
V021-126 | MAC-2500-625 2.500 x 625 - 1.56 - - 33.9 kg 22 pcs. 21 pcs.
V021-127 | MAC-2500-600 2.500 x 600 - 1.50 - - 32.6 kg 22 pcs. 21 pcs.

! Apart from the quantity, in the case of fire protection requirements test verification/certification may result in different specifications!
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2.3 Variomodular pipe 11.6x1.5 Laser

Raised-temperature-resistance
polyethylene (PE-RT)

Advantages Adhesive layer

* Fully corrosion-free Homogeneous laser-welded solid

e Optimum creep behaviour aluminium pipe (0.15 mm)
e Just as light as a plastic pipe

e 10-year guarantee with certificate

e Flexible, easy to bend, extremely stable form

e Resistant to hot water additives

Adhesive layer

Raised-temperature-resistance
polyethylene (PE-RT)

(inhibitors, antifreeze)
e Mirror-smooth inner surface - less pressure loss - no encrustation
e High pressure and temperature resistance (10 bar, +95 °C)
* 100 % oxygen diffusion-tight

e L ow linear coefficient of expansion, low heat expansion forces
e Tested as per EN 21003 (IMA Dresden), SKZ A 397

Elongation
with 10 m and temperature difference At 25 °C [e.g. 20 °C to 45 °C):

Tubing | Elongation

PEX (VPE]| 50,00 mm ®

9 — - Homogeneous plastic pipes produce high
7 PP| 42,50 mm e stress levels in the device because of their
T PB| 32,50 mm ) expansion coefficient.

PVC| 20,00 mm )
Variomodular pipe| 5,75 mm The Variomodular pipe combines the minor

. Cu| 4,20 mm + elongation and thermal expansion. So it is
2 Staintess steel| 3.50 mm ' perfect for surface heating- and -cooling
= ' | pipes.
Steel| 2,88 mm '
Technical data Creep behaviour
Pipe diameter: 11.6 mm “ !
Pipe wall thickness: 1.5 mm 1
- _ _ N :
Aluminium pipe thickness: 0.15 mm " T~ 1 -
Water content: 0.058 l/m — . 1\\{ b !
. . . = 8 THePe !
Special narrow bending radius [use 3 N REgs T !
P 9 2 25 o g |
a suitable bending device): 30 mm £ L | T 1
@ A ML
; . _ o 0 20 Sy 1
Max. operating temperature: thax = 99 °C £ Ll q| L
Short-term resistant: t., =110 °C ik | [
sl W
Max. operating pressure: Prmax = 10 bar i A B
Linear expansion coefficient: 2.3x10°5 [K] |
Mean heat conduction coefficient: A=0.43 W/mK
Heat transmission resistance: R, =0.0033 m2K/W
0 0,1 1 10 100 1.000 10.000 100.000 1.(;00.000
Time [h] 50 years
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3 FIRE PROTECTION

From a fire protection perspective, the 18 mm Variotherm
ModulePanels correspond to a 12.5 mm FERMACELL gypsum
fibreboard panel (Test IBS-Linz No. VFA2001-0389.01, fire
protection assessment file number 10111710). Please observe
the corresponding FERMACELL regulations and FERMACELL
fire protection assessments.

.
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n
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GrRELLEGAREL Woa

Vanislhg e Mezeysbsme GmbH -
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Deturm: 17, Mavembar 2010
Aktennummar: 10111710
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DI ETZ
Br B ! mer: 10111714

Brandversuche smaprechend m‘;m Tell 1 aowis EN 1306, Tall 2 eowahl
uinew  unbalaatetsn  WeRHEISMANEAS A AUSH  BiMes  trbpéndon
dier Flma ¥arioh ek w Gmb

Aufgrund dor in dar Prifstle 1BS Un2 durchgefibren Brandprifungen wird
heswdg:, dess sowohl ein unbelsstelss Wanoslamant ala auch e Iragendee
Dashanalamant der Firma Warictharm Habkeyaterss GmbH de Prifarfordarusen
ontaprecheng EN 1284, Tad 3 sowes EM 1365, Tell 2 arfalken.

Cie Vanotherm Mocukotatian bestahwnd U finar 18 mim Farnacll-F athe mit
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Brandpridurtens Unareaget

1 Brandvarsuch sinar nichfiraggnden Wand rach BN 13631 und EN 13841
Prisfbateici Ne.: 10050817
Prufdsium: 31.08.23010
Frufdausr. 45 Mnuien und 20 Sakunden
Nech EM 1350142 Kaprial 7 £ F In dis Fouorwidarstandskiesas E| 45
anrustufen
Der Brardversuch vom 37 382010 am IBS Linz worde dem Yersuch mit der
Pribarichl Nr.. PG934 wom 12.04.2002 am Oanish Inelituls of Fisa and
SgcunTy Techrolegy nach QeEtall, Bei dom airg Vorsudhszait von 35 Minutan
oreaight putde.

2 ) Brangvgrsuch inms ragerdgn Deckenslamanips nach EN 1363-1 und EM
1382

Prifftaricht \r.. 10053618
Prufdaum: 25,00, 2010

Y ouvroae AR

1E — in ot file Eroradpohitziactinlk umo Berurts lung b, 10111710

== Slcmmakmorsenung Gasisenat mbH Curtum. 111130
== .17 Linz, Peizokistmiie 45 Pratach 37 Sartm 7 v 2
Alkimalbert Prif- unc Inapsktion=stala gl mergrber . YARIFTHERM

Prifdauer 100 Minwen und 20 Sakurden

Maok EN 1250712 Kapral 7.2.3 10 dla Fausnvidemlandsh e RE| 90

zustufan

Der Brandvarsuch wom 28.09.2010 am (B Ling wurde der Versuch rt der
Prifeorchi Mr: MASSAWFA 2002217301 wom 4042008 ber dar
Magi blgilurg 360 der ohs- urd Forachungsansialt ser Stadt Wwan
nachgeeialll bei dem sing Versachezalt won 34 Minuten srreichl rurde.

Brandwchuirtechnische Byyrigllung

L Brandwarguche, gk am 185 durchgefihnt wurden weeen 1m Aufbad (dent mi
janen Brandversuchen. die In dan oban angefihien Prifingiuten dy rhgetinn
wurdan, jadoch mt dam Untesschind, dass de »dimn 125 mm dicksn
Farmacell-Fiatisn durch 18 mm cicis Var otharm Modulplafan &taattwuribn,

Aufgrund der vardiegeadan Versuchsargabnisss nach ONORM EN 1384, Tall 1 sowla
ONCGHM BN 1366, Tall 2 kb fostpestallt worden, dass mit den 18 mr disken
wareitharm Modulpgatian mirgelens gkdohe Ergebrlsss ermslohl wurder, wie mil
oen 125 mm dicksan FermacellFlaten, washalb aine direkbe vergiaechbarkall
warlkgl.

Semit kenn castbgt werden, a8 in Lachbaakorstrukiomsn (Wnds, Dacken,
Dachsthrager:. dis Obichen 12,5 rm dicken Fernacel-Platian durch 18 mm dicka
Yarodherm Modulplatten avestze wardan 4arfen, ¢ng dadyrch Nackvgik hingichljich
oea Faoeraiderstandag Zu emalise.

IRS - NSTITUT FiIR BRANDSEHUTZTECHNMK
UNG SICHERHE| TEFORSCHUNG GESELLECHAFT MEH.
ARhractiork Prif- und Inspekilon sstells

L‘Li[;. L-',ﬂLfau

DHpi.-Ing. 0F H) UMeh STBCKL

e hibear Dgilar
i/
tvall
Wi .
Ing. Jogat KRkM"_ Dir -Gre. IR, Helmut PEHERSTORFER
Eamichslolie: tit Priffialla Zé chiungebecaohlijar

/¢ Caschifeiber

i

Examples of fire protection fittings

————————

wall structure with 12.5 mm
Fermacell gypsum fibreboards

X

\WAVAVAVAWAY

X

T

VVVVV VI

Fire resistance as per ON EN
13501-2: El 60*

Fire resistance as per ON EN
13501-2: EI 90*

* For details regarding wall fittings, please refer to the Fermacell planning documents.

3 FIRE PROTECTION
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4 SUBSTRUCTURE

Depending on the requirements, substructures are made of wood and/or metal, with or without surface plan-

king, cavity insulation and vapour retarders (vapour barriers).

Please observe the planning and installation guidelines of the manufacturer of the wooden or drywall system

used for your wall and pitched roof ceiling construction.

e With wooden constructions, the timber used must be sufficiently dry and straight, and conform to the Aust-
rian standard EN 338 (sorting class C24).

e With metal constructions, the profiles must be made of soft, non-alloyed steel with double-sided galvanising
of at least 100 g/m? according to the Austrian standard DIN 18182-1.

e |t must be ensured that the construction is designed to carry the weight of the ModulePanels (20.5 kg/m?)
and any eventual cladding (tiles).

e Do not glue the ModulePanels directly to solid wall structures (plaster).

4.1 Vertical stud construction (standard variant)

Substructure with wooden or metal profiles at a stud clearance of 312.5 mm, with or without insulation as
required. With larger existing stud clearances, extra vertical studs are used at the intended heating/cooling

surfaces.
625 (600 625 1600 625 00l 625 00l mm 312.5 (a00) 625 (600) 625 (600) 625 600) 625 (600} mm
3125 1300),312.5 (3001}, 312.5 (300}, 312.5 (300)} 3125 1300}y 312.5 (3001}, 312.5 (300)},312,5 (300}, ...mm) 312,5 (300),312,5 (3001}, 312,5 (300)}, 312,5 (300)[,312,5 (300}}, 312,5 (300)|,312,5 (300)},312.5 (300)
Raw slab
S
— —
L L
[ L
€ 1S
2 2
€ 1S
€ 1S
o o
Lo Lo
o~ o~
FFL
,,,,,,, S I | ey N HRIR
Raw floor Raw floor
A Example of CW stud profile construction A Example of wooden stud construction
Wall Wall
l 1‘—_ ) E | min. 60 mm
min. 30 mm l =
Wall Wall
|

I SRREE ) Rgeeen | ——_p—

A Section through a CW/UW profile steel substructure with a A Section through a softwood wooden construction with a

312.5 mm stud clearance, without cavity insulation. 312.5 mm stud clearance, without cavity insulation.
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4.2 Stud construction with full-surface FERMACELL planking

Under the following conditions, the ModulePanels can be screwed directly to the FERMACELL planking:
 The substructure is fully planked with FERMACELL panels [minimum thickness 12.5 mm).
e The stud clearance of the FERMACELL substructure corresponds to the values in the table:

Max. stud clearances of the substructure in mm for the following thicknesses of
FERMACELL panels'

625 mm 750 mm 900 mm

Application area / Construction type

Vertical surfaces (partition walls, wall
cladding, single wall panels)

Pitched roof ceiling cladding
(10 - 50° pitch) 420 mm 500 mm 550 mm

! Limiting conditions:
e In the case of fire protection requirements, the specifications of the test verification/certification should be observed.
* Not possible in rooms where use results in constant high humidity (wet rooms etc.).

Caution:

e Ensure a minimum seam offset of 200 mm to the FERMACELL planking.

e Avoid cross joints.

e With multi-layer Fermacell planking only the ModulePanels (last layer) are glued and stopped.

The ModulePanels are attached directly to the
FERMACELL planking [minimum panel thickness of the
first layer: 12.5 mm] with the following fasteners:
/" FTC40 dry wall screw

e See the table in section 2.2 for the number of

screws
/7 Straddle staples
e Galvanised and treated with resin

e Wire diameter > 1.5 mm

e Saddle width: > 10 mm

e L eg length 2 - 3 mm shorter than the thickness
of both panel layers (ModulePanel + FERMACELL
panel]

e Distance between staples: max. 150 mm
e Distance between rows of staples: 312.5/300 mm

Insulation Insulation

10000 FERMACELL 12.5 mm FERMACELL 12.5 mm

“ “ (1st layer] (1st layer)
—— ModulePanel 11 ModulePanel

O O 1T O O > O SAINIIRS; o) =

A Section through a CW/UW profile steel construction, A Section through a softwood wooden construction, single-
single-sided with 12.5 mm thick FERMACELL panels, single- sided with 12.5 mm thick FERMACELL panels, single-layer
layer planking with cavity insulation and installed ModulePa- planking with cavity insulation and installed ModulePanel
nel [screwed). (clip fasteners).
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4.3 Stud construction with plasterboard planking

S1200 mm

The lack of screw retention strength in the plasterboard
panels means that the ModulePanels can only be directly
fastened to the underlying stud construction with offset
seams. A separating layer mm (adhesive tape) is always
inserted in the glued seam area.

The stud clearance of the plasterboard stud construc-
tion must be as specified in section 4.1 (stud clearance of
312.5 mm).

Separating layer % ; ; M

If the substructure can no longer be changed, appropria-
tely thick FERMACELL panels [see table in chapter 4.2 are
screwed to the stud construction behind the plasterboard

planking.

The seams of the FERMACELL planking are not glued or
stopped.

See section 4.2 on fastening the ModulePanels to the
FERMACELL planking!

Plasterboard panel
FERMACELL 12.5 mm
ModulePanel - = T

— O o8 uB uel

If the substructure is also unsuitable for full-surface
FERMACELL planking, additional horizontal battens
(recessed formwork) are screwed to the underlying

stud construction instead.

See section 4.5 for information on installing the
recessed formwork and fastening the ModulePanels!

max. 400 mm

Plasterboard panel
Recessed formwork
ModulePanel

Page 16
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4.4 Full cladding or chipboard panel planking

-------
....
i

] o
-----
............

=200 mm ‘

The ModulePanels are installed with the following
/7 _straddle staples:
e galvanised and treated with resin
e wire diameter > 1.5 mm
e Saddle width: > 10 mm
e L eg length 2 - 3 mm shorter than the thickness of
both panel layers

e Distance between staples: max. 150 mm
e Distance between rows of staples: 312.5/300 mm

4.5 Recessed formwork

max. 400 mm

Chipboard panels and ModulePanels (FERMACELL

gypsum fibreboards) have different expansion and

contraction behaviour under climatic fluctuations.

The fastening variants described below can be recom-

mended when the chipboard panels are not subjected

to moisture loads.

Caution:

e Ensure a minimum seam offset of 200 mm to the
planking.

e Avoid cross joints.

e A separating layer mm (adhesive tape) is always
inserted into the glued seam area.

The ModulePanels can be screwed to the / planking
With chipboard panels having expansion and contrac-
tion values of max. 0.02 % (for changes to the material
moisture of 1 % below the fibre saturation) the Module
Panels can also be screwed to the planking. Accor-
ding to DIN EN 1995 Table NA.7 this includes plywood,
cross-laminated timber and 0SB/4 panels. In this case

itis important that the panels have adjusted to the
relative humidity of the working climate. The humidity
during installation, construction and used of the buil-
ding must be 30 - 65 %.

Extra recessed formwork is installed if the substruc-
ture does not have the correct batten clearance (300
or 312.5 mm). Horizontal wooden battens and Module-
Panels have different expansion and contraction beha-
viour.

Batten guidelines (recessed formwork):
e Height: 50 - 80 mm

e Thickness: min. 18 mm

e Stud clearance: max. 400 mm

-

Recessed formwork
ModulePanel

4 SUBSTRUCTURE
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4.6 Pitched roof substructure

For a pitched roof, the same substructure possi-
bilities apply as for walls (chapter 4.1 - 4.5).

Collar beam ceiling
In pitched roof Cross-section - horizontal battens
Installation process:
$ .
Vapour barrier / 1) Hpmzonta[ surfaces
Vapour retarder ° @® Pitched surfaces
0 © Vertical surfaces
ModulePanels o
a... 100 - 150 mm =
b... max. 400 mm .
Rafter

Vapour retarder)/ When two ModulePanels are abutted above each
vapour barrier _ ) N )

other in a pitched roof then additional vertical
battens for the supply pipes are absolutely
necessary!

ModulePanels

Batten gap (clearance
min. 200 mm] for connec-
ting the Module-Panels
and supply pipes e.g. 60 x 30 mm
battens,
Clearance 312.5 mm
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4.7 Substructure variant for existing floors
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manifold, e.g. in cellar

\

Cross-section A-A:

ModuleExpansion-

Panel

\

FERMACELL
Panel 10 mm

' * Variotherm ModulePanel

Joint adhesive

FFL ... Upper edge of the finished floor

Connect a maximum heating/cooling area of 6.25 m? to a circuit!

A Example of ModuleWall as attached wall

Page 19
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4.8 Remaining areas and panel transitions

The areas at the sides of the ModuleStandardPanels are filled out using

ModuleExpansionPanels (please observe the FERMACELL guidelines).

These panels without pipes are also glued with joint adhesive on the front

side.

Cross joints are to be avoided. The width of the ModuleExpansionPanels

should not be less than 200 mm.

Inner and outer corners and T-joints are to be constructed as grouted joints

(approx. 7 mm) mwith a separating layer = (decoupled connection). 4 ModuleExpansionPanels

A Pitched roof to ceiling

‘ T-connections
X

-
N N ———Y.

A Single-layer planking A Double-layer planking A Double-layer planking,
CW profile screwed to CW
profilet

“% Floor connection

min. 5 mm min. 5 mm
edge insula- edge insula-

tion stri / tion strip

MY

/

W

VA

K

'S

A Single-layer A Double-layer
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Reveal area

Battens FERMACELL Separating layer & drywall
60 x 30 mm bonding agent seam
Window
|
Wall =
€
o
3
3
S
U
FERMACELL
/ panel 10 mm
Variotherm FERMACELL

ModulePanel 18 mm joint adhesive

ModulePanel to plasterboard panels:

Variotherm provides no guarantee for transitions to products from other panel manufacturers.

Please observe the specifications of the respective [panel] manufacturer.

We can however provide you with four practical examples of transition methods:

e Grouted joints (approx. 7 mm) m with a separating layer m (decoupled connection]. Advantage: intentional
straight crack (usually hardly visible)

e Elastic seam (acrylic mass), [maintenance seam, not suitable for fire prevention constructions)

e Fascia

e Wooden strip fastened on one side for covering the transition

4.9 Movement joints

Movement joints are to be provided every 8 m in wall constructions and pitched roofs.

=>28m

\/

<
-

A Movement joint at (e.g.) 10x V020-100 and 3x V021-100 (13x 0.625 m = 8.13 m)

220 <20 220 <20 Specifications in mm <20 220 $20 220

1A1 A1 A = Movement dimension A A

Qo
11, N "W
.-A—-
O
A Movement joint with A Movement joint with panel strip A Movement joint with strip bundle

additional profile
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5 THERMAL/COOLING PERFORMANCE

5.1 Calculation of the heating and cooling load

The EN 12831 standard with the respective national annex applies to the heating load calculations for the
heated rooms. Every room is considered individually. For the outside temperature, the locally acquired and
standardised outdoor temperature T, is used.

Variotherm also conducts cooling load calculations (subject to a fee) according to the new VDI 2078 guideline
(valid since June 2013). For calculation purposes, precise information must be provided on the building and
the rooms to be cooled (U-values with layer composition, shading, internal loads). This is the precondition for
useful, accurate results.

Ubersicht der Bauteile

Bezeichnung Flache | Kuhllast Kiihllast thaum | top. Raum
2 3 o
Code |Bezeichnung U-Wert Rges Rsi Rse| R-Baut m oy i G G
Wim?K| m2KiW| mKW| mKW| m?Kiw Schiafzimmer 21.70 =1601 -73.76 24.0 239
Wohnen, Kochen, Essen 84.50 -2906 -34.39 240 248
[AF01_[AuRenfenster [ 1100] 0909] 0.30] 0.040] 0.739] Wi = 13.00 55 35.01 24.0 246
[ATO1_[AuBentir [ _1700] o0588] 0.130] o0040] o0418] wc 4.60 73 -15.89 240 241
Corridor + Stiege 29.40 -1822 -61.86 240 254
[AW01 JAuBenwand [ 0220] 4545] 0.130] 0.040] 4.375] Lounge + Stiege 22 00 458 2085 240 243
o~ — T~ Kilche Il (Pantry) 30.50 956  3135|  240| 248
Vorraum 10.00 -239 -23.04 24.0 245
Raum Ou| A | O | O | O | O, L L L Kuche Il (Pantry) 14.00 414 29,55 24.0 246
Nr. Bezeichnung °c | m w | w w w w w w w Ga i 1 23.50 613 -26.08 24.0 246
Haus, EG 180.88 | 5427 339 9160 0 9160 F|ur + sﬂwe 12 40 _342 _2? 59 24 0 24 6
00.001.001 | Eltern 200] 29.10| 833| 833 501 46 15] 1335 0] 1335 — - = - - -
00.001.002_| Kinder 200| 2049 762 762 343 54 19| 1106 0 1106 2 28.70 -T46 -25.98 240 245
00.001.003 [ Vorraum 200[ 2440] 571 571 409 40 14] 980 o[ 980 294,30 10625 -36.10
A Extract from a heating load calculation A Extract from a cooling load calculation

5.2 Variotherm dimensioning softwares

Key values for individual heating/cooling circuits (the amount of water, pressure loss, number of circuits, allo-
cation of the manifolds etc.] can be quickly and easily calculated by inputting the heating or cooling load into
the Variotherm dimensioning softwares. It can be found in our Professional Area at www.variotherm.com/profi.

Auslegung der Variotherm Heizsysteme

Mustermann PLZ: 2544 Ort: Leobersdort Datum: Boarbeiter: as
Ne Raum Raum- Heidast  Aufschlaq  Heizast  Raum- Warmeabaabe- praktisch Zuleituna  Zulei Druck  Durch-  Heizkreis-
Bezeichnung grund- Heizast AU Temp. system Roh g verlust fluss vertel
flich s B schiag Aus Az Aus Enh T Rest-  FBH Linge
baw. leauna Kreise  leauna leistung_to
L Q Auf Qruf =20) ez
(&3] ml w % ra ra im1 Imwst
EG [ Zimmer 1250 566 5% 504 20 ModuWand MSW 40130 1 6,00|m mMsW 72 191 58 1
Zimmer 11,50 487 5% 511 20 ModuWand MSW 40/30 1 5,50/ m mMsW 99 1,57 53 1
Kiiche 12,00 610 5% 641 20 ModuWand MSW 40130 1 620m*  MSW 48 2,09 60 1
Wohnzimmer 25,00 1247 5% 1309 22 ModuWand MSW 40/30 3 5,20/ m mMSW 110 1,06 41 1
we 250 187 5% 19 20 ModuWand MSW 40130 1 250 m:  MSW 81 029 2 1
Vorraum 1050 487 5% 511 20 ModuWand MSW 40/30 1 5,60/ m mMsW 110 165 54 1
Bad 850 5% 5% 620 24 ModuWand MSW 40/30 2 4,80 m mMsw 81 070 31 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
der ‘nach Zeilen | Eg | Anzahl | Durch | Druckveriust Verteiler
Menge _Einh__Heizsystem T Roh / Heizelement derHeiz- | fluss- 0.1 mi zordnung
e System-Wandheizung SWHKZ lieise  menge fur Verteiler It Plan
m System-Wandheizung SWHK3 thg/h) mws)
510  m  Modu-Wandneizung MSW 7140 m i 020[m ©16[m  ©16[m  HLI8Im _HLm18[m] Heizkreiverteiler 1 400 10 434 22
m  EasyFlexWandheizng  EWHK77 Zimmer .0 Hei ler2
m EasyFlexWandheizung  EWHK115 Zimmer 770 H B3
m Modu-Deckenheizung MSDMRD. Kiche. 868
m EstichFuBbodenheizung  RATO Wohnzimmer 2184 Hei
m EstichFuBbodenheizung  RATS we 350 i e
m  EstichFuBbodenheizung  RA20 Vorraum 784
m EstichFuBbodenheizung  RAZS Bad 1344
m Estich-FuBbodenheizung  RA30 Maximaler Druckverlust ab Heizkreisverteiler 219 mWs.
m KompakiFuBbodenheizung  RATO k1. 0.1 mWS fur max. gedffnetes Venti
m KompaktFuBbodenheizung  RA20
m Industrie-Fulbodenhoizung  RAZ0
m Industie-FuBbodenheizung  RAZS Estrich-Fulbodenheizung 00 m*
M Indusirie-Fubodenheizung  RA30 KompakL-Fulbodenheizung 00 m
M Industie-FuBbodenheizung  RA35 Industrie- 00 m
m Industrie-Fulbodenheizing  RA40
m Heizleisten HL mini der Leistungen:
m leisten HLla Summe dor Hozlast 250440 W
m Heizleisten HLlla Summe der Loist 4.987.0 W
m  Heizieisten HL Il
m  Bodenkanaheizung BKH1 mini [Summe Faliwasser:
m  Bodenkanaheizung BKH1 |Summe Falwaser 414 Uter

A Variotherm dimensioning software example for heating
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5.3 Heat output tables

Caution! The maximum flow temperature for the ModulePanels is 50 °C

Heat output [W/m?] at room temperature ... T, [°C]
...15°C ...18°C ...20°C ...22°C ...24°C (at T, = 20 °C)
30/20 25.0 90 59 38 18 - 25
30/25 275 108 77 56 36 18 26
35/25 30.0 127 95 74 55 36 28
35/28 31.5 137 105 84 65 46 28
35/30 32.5 144 113 92 73 54 29
37.5/32.5 35.0 162 131 m 21 73 31
40/30 35.0 162 131 m 21 73 31
40/35 375 179 149 129 108 21 32
45/35 40.0 197 167 147 126 109 34
45/40 42.5 214 184 164 143 126 35
50/40 45.0 232 201 181 161 143 37
50/45 475 239 214 201 181 162 38
tu = mean hot water temperature = LR [°C] T, = mean surface temperature [°C]
T, = room temperature [°C] t:/t. = flow temperature / return temperature [°C]
5.4 Cooling performance
100
_ -
= ~
= 80
S - . .
g 40 Typical design
E e e T temperatures (at T, = 26 °C):
] S it i il e R I o
] 40 - —t/t,=16/20°C
= _— -~ ti/t, = 17/21 °C
3 20
8 _—
0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 T -t,[°C]

Relative Room temperature [T,]
The surface temperature must not reach or fall humidity [%rH] | 24°C 25°C 26°C 27°C 28°C

below the dew point temperature! 70 % 18.0 | 19.0 | 200 | 21.0 | 220
The mean surface temperature T, corresponds 60 % 155 | 165 | 175 | 185 | 19.2
approximately to the return temperature t.. 50 % 13.0 | 140 | 150 | 158 | 168

40 % 9.8 10.5 11.5 12.5 13.2

t+ t,

tmc = mean cooling water temperature = [°C] T, = mean surface temperature [°C]

T. = room temperature [°C] t:/t. = flow temperature / return temperature [°C]
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6 PIPING

Caution: Connect max. 6.25 m2 heating/cooling surface to a single circuit (e.g. 5 pcs. V020-100)!

For the heating/cooling surfaces of all ModulePanels, see the table in section 2.2.

Supply from above is
also possible!

V020-

V020-124

120

2x V020

104

V020-100

V020-

104

Supply pipes: pre-insulated Variomodular pipe 16x2 Laser

Press-fit brackets 90°

after the pres-

—+— ModulePanel

Edge insula-
ting strip

Screed
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1st circuit

-

2nd circuit

Press-fit coupling 16x11.6

A Example cross-section

A | aying example
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Single-family house connection example

In the example provided, the heating system has been adapted to suit the rooms: A floor heating system is
planned for tiled rooms (anterooms, toilet, bathroom) and wall heating surfaces are planned for the living
room, work room and bedrooms. A room thermostat for controlling the room temperature is planned for the
kitchen, dining area and living room (influence of external heat sources from kitchen appliances, south-facing
stoves).

glass surfaces and tile

== ModuleStandardWall (MSW)
Floor heating system (FBH)

Room thermostate (RT)

m Thermoelectric actuator

P

Circuit control valve
(if necessary)

t 3y

Heating room

D1 D2 D3 D4 D5

D1 Room 1 (MSW])
D2 Room 2 (MSW)
D3 Room 3 (MSW])
D4 Bathroom (MSW)
D5 Bathroom (FBH)

E1T E2 E3 E4 E5 E6

E1 Kitchen (MSW)

E2 Dining area (MSW])
E3+4 Living room (MSW)
E5 Anteroom (FBH)

E6 Halland WC (FBH)

ttic

T ‘ ‘ ‘ ‘ T
B I 171

= B @l —

— ' T : i —
e m— Y T

[ Q} ;@Bathro?om [
L E— Room 11 ;*:/\7.5 M2 o
0 }7112m2‘ X ij// i

= A7 A S B

T t \RT — s B R
‘ H Corr\dor37m2} \\\_\i ]

— 1 \ =

f i I ‘ ‘ \\ f
=== B s B
R — R

| \
! ‘ 1R[(J)o1mm22‘ Room3 J f
Ij} — ' %@ il 10.1|m2 ﬁ:I‘ g
| | | I
mm— | m @ D\ ——H
s N | Y AT | S (= S N ——m
== e
4‘; 4'7
I I
Ground floor
T B T e
- | Pantry [/ vvc FA
‘ H17 2 5 o NP7 2
[ Kitch I ] |
o Lo g o e
4’ | Anteroom.ézm2 b ’ //
i : 7L
j—“ @J\x\% ,[f I \ \ \

] 2]
I
ﬂ[ ]ﬂ Living roc;m
ﬂ[ ]ﬂ 31.6m

| é\m@—\

<< Details regarding the system and heating circuit pipes and the room
temperature control are provided in the DISTRIBUTION and CONTROL
design and installation manual
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7 PRESSURE LOSS

Example: The total pressure loss Apr. of @ 6.25 m? ModulWall (5 pcs. V020-100 at
1 heating circuit] is to be calculated. The desired flow/return temperature is 40/30 °C,
resulting in a heat output of 111 W/m? at a room temperature of 20 °C.
The total pressure loss Apy,. is calculated using the following components:

e Pipes and press-fit couplings

e Heating/cooling distribution manifold

e Boiler house [mixing valve, boiler ...)

1. Pipes and press-fit couplings

Pipe length in ModulePanel (see table chapter 2.2}
Calculation of the flow rate w from the pressure loss diagram:
AT =10 K (t;/t, = 40/30 °C) - - — -
Flow volume m = Q / ¢ / AT = 694 W / 1.163 Wh/kgK / 10 K = 59.6 kg/h Press-fit coupling | Coefficient of resistance 2 [Zeta)
16x11.6 6.9
A flow volume m = 59.6 kg/h (= I/h] yields a flow rate w = 0.29 m/s 11.6x11.6 7.2
Density of water p (Rho) 1,000 kg/m?3
Specific heat capacity of water ¢ 1.163 Wh/kgK

e Ap for 15 m pre-insulated Variomodular pipe 16x2: 36 Pa/m x 15 m =540 Pa
e Ap for 6.25 m2 ModulPanels (5 pcs. V020-100): 205 Pa/m x (5 pcs. x 16.2 m =81 m] = 16,605 Pa
e Ap for 4 pcs. press-fit couplings 11.6 x 11.6: z x p/2 x w2 = 7.2 x 500 kg/m?3 x (0.29 m/s)2 = 303 Pa x 4 pcs. =

1212 Pa
e Ap for 2 pcs. press-fit couplings 16 x 11.6: z x p/2 x w2 = 6.9 x 500 kg/m3 x (0.29 m/s)2 = 290 Pa x 2 pcs. =
580 Pa
500 >3
~>INO
400
300 N oi
N
o:’ T
200 >4
v
\
8
W[al ;rorl‘Jgh‘ne SS "2 7
= &L 0/007:mm. Py i
-~ 100 %, 2
- %0 Nz 2
1= 80 =5 tay=
o X
E 70 \
T
= 596 2 ﬁ
g T e ——— e e . N I P T HENH H
3 =
o 4“0 - —+
" =l
% A
i %g@v \
I N N N N NN NN N T 7 _;60 I B N ‘;'! NS I
20 e\\“/ ; ad f I N
(ﬁ% o NSO
i +
i B>
AT Vil
Y J TN A
36 205
20 0 40 50 6 70 80 90 100 200 300 400 500 600 700 800 9001000 [Pa/m]
0,0001 0,0002 0,0003  0,0004 ‘ 0,0006 | 0,0008| 0,001 0,002 0,003 0,004 0,005 0,006 0,008 U.U"l 0,02 0,03 0,04 U‘D‘S 0,06 0,07 0,08 0, VU‘.'l [mWS/m]
U‘Ul‘)OE 0,0007 | 0, 009‘ 0,007 0,009 ‘ ‘ ‘ ‘
0,01 0,02 0,03 0,04 0,05 0,06 007 0.l Bﬂ qO,'\ 0,2 03 0.4 05 06 070809 1 4 5 6 7 10 [mbar/m]

Pressure loss [Pa/m]
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2. Heating/cooling distribution manifold

The flow rate characteristic curves for calculating the pressure loss of the heating/cooling distribution mani-
fold for the heating circuits in question.

* Ap of the heating/cooling
distribution manifold with an
open valve up to 59.6 l/h = 700 Pa

3. Boiler house (assumptions)

e Ap Mixing valve = 6,000 Pa

e Ap Connection piping = 3,500 Pa
e Ap Boiler = 3,000 Pa

4. Total pressure
® Apiotar = 32,137 Pa =3.21 mWC

1000
[ [ 7 7 T T
900 -—| Max. opened flow valve
- Flow valve set via presetting o
800 :
- with ¢lamping screw fitting for VarjoPraFile pipe 11.6%1.5 | —1
700 - with ¢clamping screw fitting fofr VarjioPrgFile pipe [16x2 § w“ﬂ&
Ao V] 666
1 penet—
= 600 AL
=
. — i a
g 4 i openeS—="]
= Flaw Vel hs 0peet
S 400 =" 3LV b 3%
2 1 L= | 4/7 turng 0P€ o
c 300 ~] |_—— [ 1zturns0Ren€—77 375
L —] | ——T—F7rarns opefed -
200 1 — —— |_——— 7 turns openpd
P — | //—.——"‘ s
=T — :
100 g
59 5%/
0
0,07 1,0 2,0 30 40 50 60 7,0 8,0 9.0 100 [mwel
0007 01 02 03 04 05 0.6 07 08 09 1,0 lbar]
700 10000 20000 30000 40000 50000 60000 70000 80000 90000 100000 [Pal

Pressure loss Ap

5.) Selection of the heating circulation pump [example: Wilo Yonos PICO Plus 25/1-4]

At the calculated pressure loss of 3.21 mWS the pump supplies a maximum volume flow of 1.9 m3/h.

e Wilo-Yonos PICO plus

6 \
g N

15,25,30/1-6 \
4 \ \
3 N

T~

15.25.30/1-4 \ \
i \ \\
; Hh\_y\\
% 1 2 3 QUi

A Example:

Wilo Yonos PICQO Plus 25/1-6

heating circulation pump
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8 ARRANGEMENT OF THE SURFACES

Wall heating installations are used for heating occupied areas. For this reason, they should be evenly distrib-
uted over the interior sides of exterior walls. At normal ceiling heights (up to 3 m]) in buildings with good thermal
insulation, designing the ModuleStandardWall to a maximum height of 2 m above the finished floor level is suffi-
cient. In special cases [ceiling height > 3 m, e.g. halls, stairwells, therapy areas) the wall heating installations
must be designed higher than 2 m.

Experience has shown that the comfort effect is perceived at a distance of up to 5 m from the heated wall. In
larger rooms it is therefore advantageous to install wall heating systems on two opposing walls because the
radiance effect on the body declines in proportion to the square of the distance.

Wall heating/cooling
system on the pitched
roof

>bm

”~
v

Estimated values for dimensions:

~ 40 % wall surface of the room area for heating

~ 80 % wall surface of the room area for cooling

Caution: Observe the heating/cooling load calculation for precise dimensioning of the area required!

With a good arrangement of the radiant heating surfaces and U-values (exterior wall] of < 0.3 W/m2K, the
room air temperature can be reduced by up to 3 °C while retaining the same perceived temperature (comfort).
Seating and glass surfaces (e.g. windows) must be taken into consideration when choosing the arrangement
of wall heating surfaces.

Issues relating to furniture:

Since the radiant heat should penetrate into the living area, this is to be taken into consideration in the furniture
planning. Wall fittings, full bookcases, built-in cupboards etc. should not be planned in front of wall heating
systems. Desks, chests of drawers, open seats, small boxes, kitchen corner banks, pictures etc. usually
present no problem. General rule of thumb: maximum of 15% furnished area.

Tip: Beds (especially the bedheads) should not be placed directly in the radiation area of wall heating elements.
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9 FINISHED SURFACE

9.1 Stopping
Caution: Stopping must not be performed until all wet work has dried out (wet screed, plastering work, etc.]!

The following work is to be performed, depending on the surface quality required:

Q1 |  Stopping of visible joints and adhesive seams with FERMACELL grouting
Q2 | e Q1 + burr-free and step-free stopping of the seams and joints
Q3 | Full-surface stopping:

e Stopping of the visible joints with FERMACELL grouting or plaster
e Wide stopping of the seams
e Full-surface coating and sharp pulling-off using FERMACELL grouting or fine stopper or other suitable

stopping material
Q4 | Full-surface coating:

e Stopping of the visible joints with FERMACELL grouting or plaster
e Wide stopping of the seams
e Full-surface coating and smoothing using FERMACELL fine stopper or plaster or other suitable stop-

ping material

9.2 Painting
Commonly available paints such as [e.g.) latex, emulsion or enamel paint can be applied to the ModulePanels.

Mineral-based paints such as (e.g.) limewash and silicate paints must be approved by the manufacturer for use
on gypsum fibreboards. The paint is usually applied in two steps.

9.3 Fastening loads to the ModuleStandardWall

Single loads hanging on the wall

Light single loads parallel to the wall surface with low Picture hooks' | Permissible load? per hook

t h h [ ] ict d ti b fastened with | on ModulePanel (2 12.5 mm
outreaches, such as (e.g.] pictures or decorations, can be nails FERMACELL Panel), (100 kg = 1 kN)
fastened directly to the the FERMACELL planking using .
commonly available fasteners without using an additional DTN

substructure. Suitable for this are (e.g.) nails, picture hooks 0.27 kN
: . . N '
with single or double nail mounts, or screws and dowels.
0.37 kN

Cabinet loads® on ModuleStandardWall

The listed loading values can be added when the Cabinet loads | Permissible loads for Fastening
dowel clearance is > 500 mm. At lower dowel clea- fastened with | individual hanging

. . . dowels or on ModulePanel (& Loads
rances, 50% of the respective maximum permis- — 12.5 mm FERMACELL
sible load for each dowel is used. The sum of the Panel), (100 kg = 1 kN) _
individual loads must not exceed 1.5 kN/m for walls @%ﬁ 0.50 kN £
and must not exceed 0.4 kN/m for free-standing S
single wall panels and double stud walls that are
not connected to each other. Higher loads must be m% 030 kN 300 mm

specially checked and approved.

' Breaking force of the hooks per brand. Hooks fastened corrosion-neutral only in the planking
2 Safety factor 2 [constant load at rel. humidity up to 80 %)

3 Introduced as per DIN 4103, safety factor 2

“ Observe the instructions of the dowel manufacturer.
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9.4 Tiling

See also the appropriate standards for laying tiles, panels and

mosaics.

Points to be observed:

e The weight of the tiles (incl. adhesive] must not exceed
56 kg/m?.

e The surface of the ModulePanels must be dust-free.

e The moisture content of the ModulePanels must be less
than 1.3 % [min. 48 h at 70 % humidity and room tempera-
ture > 15 °CJ.

e Sealing systems must be used on surfaces subject to the
effects of moisture (see table below). The wall boundaries
must be sealed using appropriate sealing tape.

e Aflexible adhesive is used to bond the tiles. A primer must
be applied if this is stated by the adhesive manufacturer.
This is particularly the case for flexible cement adhesives.

e Flexible grouting mortar must be used for grouting.

e After laying the tiles, boundaries with the walls are additio-
nally sealed with silicone

Use of primer and sealing system: (composite waterproofing):

Operational demands group

ZDB composite | \which Room?

Variotherm ModulePanel
Sealing foil

—— Flexible adhesive
+—— Tile

Seal after tiling,
e.g. silicone
Seal before tiling

A Connections between shower or bath and
Variotherm ModulePanels

Variotherm ModulePanel
Sealing foil

Flexible adhesive

Tile

Sealing tape

Elastic grouting filler (silicone)
Sealing foil

FERMACELL
Screed element

Edge insula-
ting strip

N

A Wall-screed structure in areas subjected to
water loads

Adhesive mortar with

Primer

waterproofing

tile coverings

Sealing system

(Germany)
. . . Calcwu.m suliate flexible Not required Not required
Residential sector: living rooms, corridors, adhesive mortar
W1 - . : -
toilets, offices and the like Cement flexible . .
. Not required Required
adhesive mortar
Residential sector: kitchen and rooms with . In addition to the sealing
S Only cement flexible
W2 - similar usage . Recommended system, when recommended
) . adhesive mortar
Commercial sector: toilet systems by the manufacturer
Wall and floor surfaces without drainage Only cement flexible In addition to the sealing
W3 A0 (e.g. bathroom with shower tub), toilet -~ X Required system, when recommended
; ) adhesive mortar
systems without floor drainage, porch by the manufacturer
Wall and floor surfaces with drainage (e.g.
Wk - W6 B0, A B, C shower with flush drain at the same lgvet No ModuleWall possible.
as the floor), shower systems, industrial
kitchen, balconies, terraces ...

Product examples for primer or sealing system [composite waterproofing):

FERMACELL Deep primer Flissigfolie

Ardex Ardex P51 Ardex 8 + 9

Murexin Tiefengrund LF1 Duschdicht / Flissigfolie 1KS
Cimsec Gipsgrundierung Flexible sealant DU15

PCI Gisogrund Lastogum

Schonox Schonox KH Schonox HA oder 1K-DS
Mapei Primer G Mapegum WPS

Weber weber.prim 801 weber.sys 822

Ceresit Solvent-free deep primer Ceresit shower & bath sealant

Page 30

9 FINISHED SURFACE






ENJOY THE COMFORT & SAVE ENERGY

That's why our customers love us:

Heating and cooling optimised for COMFORT in all rooms!

Fast and friendly service, ANSWERS backed up with expertise!

Always in tune with the latest technology, INNOVATION guaranteed!
Everything CLEAR and SIMPLE, in writing of course!

PROFESSIONALISM at all times, from the first contact to the reference list!

VARIOTHERM SINCE 1979
Variotherm is an Austrian model plant with hundreds of partners in

Austria, Europe and around the world.

ik IMA

DRESDEN

1=

Austrian
Leading
Companies
2014

VARI®THERM HEIZSYSTEME GMBH

GUNSELSDORFER STRASSE 3A
2544 LEOBERSDORF
AUSTRIA

Phone: 0043 22 56 - 648 70-0
Fax: 00432256 - 648 70-9

office(dvariotherm.com www.variotherm.com
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part, including film, radio, television, video recording, Internet, photo-
copying and reprinting, are reserved. Subject to mistakes and printing

errors. Misprints and errors excepted.




