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1 PRINCIPLES

Comfortably heated rooms provide a pleasant and healthy room climate in recreation rooms. Thermal insu-
lation and shadowing are usually insufficient for achieving this level of well-being in rooms in summer. The
Variotherm ModuleCeiling is an ideal enhancement to the room cooling: The rooms are pleasantly cooled in
summer and heated in winter to an even temperature.

1.1 Cooling

Comfort is not only created through a particular air =
temperature in the room. The temperature of the sur-

faces enclosing the room is of equal importance. The /
perceived temperature is roughly consistent with the .
arithmetic mean of both temperatures.

. ir mean surf;
What makes people feel comfortable? S

R

N}

People feel comfortable when the following basic

“thermal comfort” equation holds:

Heat production = heat loss A |mpact of the room on felt temperature

Cooling via ceiling surfaces offers the advantage of gentle radiation exchange between the cooled ceiling sur-
face and the human body. Other warmer objects in this room (floor, interior walls, furnishings etc.) also radiate
heat to this cooled surface, since thermal radiation always flows from the warmer to the colder object. This
loss of heat reduces the surface temperature of these objects, thus providing a cooling effect. The ambient air
in the room is also cooled to a comfortable level.

The ModuleCeiling does not generate uncomfortable forced air or noise, which are often regarded as annoying
properties of conventional air-conditioning systems.

oC 25 °C
@) 29°c 1 L 2eC

°C 28 e 25

A Discomfort without cooling A Comfort with cooling
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Based on experience, cooling makes sense at a room temperature > 26 °C. To achieve a noticeable effect and
suitably cool the body, a reduction of the ceiling surface temperature to approx. 19 - 22 °C is possible.

Economy
The necessary cooling performance can be better distributed with water than with air. The pumping costs for

surface cooling systems are usually significantly lower than the costs incurred by using fans. A 100 percent
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 ceiling cooling/heating systems is the low additional investment costs. A single
system is used for the cooling and heating modes: the same ceiling surface, same piping system and the same
heating/cooling distribution manifold with supply lines and circulation pump. The generation of cooling (chiller/
heat pump/cooling from the floor and ground water] is planned in parallel to the heating unit. Many modern
heat pumps already allow switching from heating to cooling mode - without major extra costs. Ambient sources
of cooling [deep boreholes, ground collectors, wells...) can also be used - at zero cost.

Combination of displacement ventilation and surface cooling

Surface cooling does not replace an air-conditioning system with regard to dehumidification and ventilation.
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 ducting 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 ceiling cooling and displacement venti-
lation 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 ceiling surface temperatures, and thus high radiant cooling performance, can be achieved without the
formation of condensation, even on hot and humid days.

1.2 Heating

The ModuleCeiling is not only suitable for cooling but is also perfectly suitable for heating when used in the
correct manner.

»>
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A Discomfort with radiators A Comfort with ceiling heating
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The ModuleCeiling significantly increases the level of comfort compared to other heating systems. A lower
room temperature can be chosen in comparison to convection heating because the radiant heat is perceived
as warmer by people in the room.
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A 7one of cosiness A Human heat balance

An important aspect of heat output from the human body is that this should occur as evenly as possible from
all sides. We feel uncomfortable if too much heat is lost in one particular direction [e.g. cold surfaces, forced
air) or the heat output 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.

1.3 Energy savings

Energy losses are significantly reduced through an optimised ambient air temperature in conjunction with
increased comfort. Heating cost savings of approx. 6 % per 1 °C reduced room temperature when heating or
per 1 °C increased room temperature when cooling can be expected. This has the additional great physiological
advantage of increasing the absorption of oxygen in the body of most people.

The ModuleCeiling 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 the Variotherm ModuleCeiling you can achieve energy savings of up to 30 % compared to conventional
heating systems.

1.4 Adapts to suit your home

The invisible cooling/heating ceiling eliminates the need for planning the installation of radiators and splitting
devices. This saves a great deal of space and allows more freedom in designing the room layout: no restrictions
in the wall and window designs or the interior architecture. Only the positions of the ceiling lights and spots
need to be taken into consideration.
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1.5 Description and advantages of the ModuleCeiling

The Variotherm ModuleCeiling is an extremely energy efficient cooling and heating system. As a flexible panel
system, itis pre-assembled for installation in ceilings and pitched ceilings. Here, heating, cooling and complete
ceiling 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 completely comfortable all year round.

ModuleCeiling-Classic

for screwed ceilings

10 different panel types,
fire protection assessment

ModuleCeiling-Acoustic

for screwed ceilings

ModulePanels with a sound-absorbent
surface

s
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The advantages:
e Cooling, heating and finished ceiling in one
e With acoustic functionality if desired: With Variotherm, the holes of the acoustic panels are
not covered by cooling/heating elements! This is the only way to ensure certified, guaranteed
noise reduction.
e |deal for timber-framed buildings, pre-fabricated houses, attics and renovation
e Cooling system: silent, no forced air, energy-efficient

e Heating system: large-surface, extremely energy-saving low temperature system

e Totally flexible panel system for all construction requirements T
e Gypsum fibre boards and components tested for their healthy building properties it IMA
* Fire protection assessment for ModuleCeiling-Classic (IBS Linz] " DRESDEN

T PRINCIPLES Page 7



2 COMPONENTS

2.1 Overview

Substructure
must be prepared on-site,
wood or metal

ModulePanel

Dry wall screws

Press-fit coupling

Joint adhesive

Pre-insulated Variomodular pipe
16x2 Laser

Greenline joint adhesive PG 021

Pre-insulated 16x2 Variomodular pipe Laser PG 130

for connecting the blunt adjoining ceCO
modular panets. INSTITUT
1 cartridge (310 mU) sufficient for 7 m2.

/7’

L&y,

Part No. PKU Weight/PKU Carton
F111 1 cartridge 550 g 25 cartridges
Dry wall screws 3.9 x 40 mm PG 021

for joining modular panels to wooden/metal
structures, optimum shank length,

incl. associated bit.

Consumption: 16 pcs./m?

SN

Part No. PKU Weight/PKU

F120-0250 Carton at 250 pcs. 0.6 kg

F120-1000 Carton at 1000 pcs. 2.4 kg

Duo adhesive PG 021

for subsequent adhesion of ModulePanels. Breadth o
of assembly joints from 3 to 8 mm. 1 cartridge is
sufficient for an approx. 7 m joint (with a breadth of
4 mm and a height of 18 mm). For each cartridge,
we recommend 3 pieces of static mixing tube
(F116). Caution: Special W048 manual applicator
required!

Part No. PKU Weight/PKU Carton
F115 1 cartridge 1 kg 10 pcs.
F116 1 static mixing tube  15g 75 pcs.

e Aluminium multi-layer composite pipe
16x2 Laser (PE-RT/AL/PE-RT)

¢ No oxygen diffusion whatsoever j = ;‘

® 95°C, 10 bar

¢ Insulation: Polyethylene soft foam
Fire resistance as per EN 14313: CL-s1,d0

Part No. Insulation thickness PKU Weight/PKU
V1226 6 mm 100 m roll 14.0 kg
V1227 9 mm 100 m roll 14.9 kg

Adhesive tape

As a separating layer to joint surfaces or between
the panel contact points and the substructure, if
required. Roll: 50 mm x 66 m

Part No. PKU Weight/PKU  Carton
V288 1 pce. 210 g 36 pcs.
Duo manual applicator PG 140

The matching manual applicator
for applying the Duo adhesive.

Part No. PKU Weight/PKU
W048 1 pce. 1.4 kg
W050 (loan) 1 pce. 1.4 kg
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A Paneltypes see chapter 2.2

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-[-W2-C1
Thermal conductivity A: 0.32 W/mK

Apparent density py: 1150 + 50 kg/m?

Water vapour diffusion resistance factor p: 13

Note:

ModulePanel-Classic

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

ModulePanel-Acoustic

The same properties as the “Classic” panel, but
additionally with:
e Different sized holes to improve the acoustic
characteristics
e Acoustic fleece on the rear side

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.

Press-fit couplings

PG 100

TH press-fit contour, incl. galvanic isolation, visual monitoring of insertion depth,

tested as per EN 21003

Part No. Type Press-fitting jaws PKU Weight/PKU m m m
71320 16x 16 TH16 1 pce. 50g¢g 16 %16 16 %116 M16x116
21610 16x 11,6 TH16 & TH11.6 1 pce. 459 71320 71610 71600
71600 11.6x11.6  TH11.6 1 pce. 30g

Press-fit brackets 90° PG 100
TH press-fit contour, incl. galvanic isolation, visual monitoring of insertion depth,

tested as per EN 21003

Part No. Type Press-fitting jaws PKU Weight/PKU

Z1370 16 x 16 TH16 1 pce. 50g

71620 16x 11,6 TH16 & TH11.6 1 pce. 459 16 x 16 16x11.6 11.6x11.6
71630 11.6x11.6  TH11.6 1 pce. 459 71370 71620 71630

Cold shrink tape PG 100

For optimum corrosion resistance of press-fit
coupling connections as per ON H 5155,

Roll: 50 mm x 15 m, 1 roll is sufficient for
approx. 35 press-fit coupling connections (with
a 50 % overlap).

Part No. PKU Weight/PKU  Carton
71699 1 pce. 990¢g 20 pcs.

2 COMPONENTS
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2.2 ModulePanels

CLASSIC
Fasteningarea FIXED HEIGHT v VARIABLE HEIGHT
S with grain . Fastening area
| j i | & with grain
- . b NNNN o ) v'\‘. ./',:
Visilolle S'dei_ "——1‘ 75 mm Visible side [—L—‘ 708 i
- - i
W -
& © — < © — ™ o o~ o~ _
= = = = X S N X X
N o - = = S N 3 > ©
= = =2 = = g S o & S Z
S S S U = = o ol|]UUU o o o
§ § § 2 § e § UuUu § § § § §

Rear side o Rear side

Fixed height panels:

}

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

Variable height panels:

Only part of the panel surface is used as a heating/
cooling area, the unused area (grey) can be indi-
vidually cut to size or used as a cutout region for
recessed lighting.

V021-102 /103
V021-128 /129
V021-100/ 101
V021-126 / 127

ModuleExpansionPanels

ACOUSTIC

Fastening area
with grain
Visible side

75 mm "—“

= S 3
Visible side  Rear side Rear side: Hole area fully covered with acoustic fleece (AV 100)
—
R1
R1 = hole spacing
- R2 = hole spacing

J®/ D = hole diameter
D

V021-113
V021-108

V021-102

ModuleExpansionPanels
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Required quantity
dry wall screws/panel

Panel | Effective

Dimensions Height h, surface | surface | Laid pipe Weight/ Longitudinal Transverse
Part No. Product code (hxb), [mm] [mm] [m2] [m2] in panel panel joists joists

ModulePanels-Classic W W
V020-100 | MDC-2000-625 2000 x 625 - 1.25 1.25 16.2m 25.5 kg 18 pcs. i 33 pes. | 25 pes. | 30 pes.
V020-102 | MDC-1000-625 1000x 625 - 0.63 0.63 8.2m 12.8 kg 10pcs. i 18pes. | 9pes. | 20 pes.
V020-104 | MDC-2000-312 2000x312 - 0.62 0.62 8.2m 12.6 kg 18 pcs. @ 22pcs. | 10pcs. © 18 pes.
V020-105 | MDC-1500-625 1500 % 625 - 0.94 0.94 12.2m 19.2 kg 14 pcs. i 27 pcs. | 15pes. | 25 pes.
V020-107 | MDC-2500-625 2500 625 - 1.56 1.56 20.2m 33.8 kg 22 pcs. | 42pcs. | 21 pes. | 35 pes.
V020-120 | MDC-1000-625-V300 1000x 625 300 0.63 0.48 6.7m 13.0 kg 10pcs. i 18pcs. | 9pes. | 20 pes.
V020-122 | MDC-2000-625-V200 2000 x 625 200 1.25 1.17 15.4m 25.7 kg 18 pcs. i 33 pes. | 25 pes. | 30 pes.
V020-124 | MDC-2000-625-V400 2000x 625 400 1.25 1.04 14.2m 25.8 kg 18 pcs. | 33 pes. | 25 pes. | 30 pes.
V020-126 | MDC-2000-625-V600 2000x 625 600 1.25 0.92 13.0m 26.0 kg 18 pcs. i 33pcs. | 25 pes. | 30 pes.
V020-128 | MDC-2000-625-V800 2000x 625 800 1.25 0.79 11.8m 26.2 kg 18 pcs. i 33 pes. | 25 pes. | 30 pes.
V020-101 | MDC-2000-600 2000 600 - 1.20 1.20 16.2m 24.5 kg 18 pcs. i 33pes. | 25 pes. | 30 pes.
V020-103 | MDC-1000-600 1000x 600 - 0.60 0.60 8.2m 12.2 kg 10 pcs. i 18pcs. | 9pes. | 20 pes.
V020-106 | MDC-1500-600 1500 600 - 0.90 0.90 12.2m 18.4 kg 14 pecs. i 27 pes. | 15 pes. | 25 pes.
V020-108 | MDC-2500-600 2500x% 600 - 1.50 1.50 20.2m 30.6 kg 22 pcs. | 42pcs. | 21 pes. 35 pes.
V020-121 | MDC-1000-600-V300 1000x 600 300 0.60 0.46 6.7m 12.5 kg 10pcs. i 18pcs. | 9pes. | 20 pes.
V020-123 | MDC-2000-600-V200 2000 600 200 1.20 1.12 15.4m 24.6 kg 18 pcs. i 33pes. | 25 pes. | 30 pes.
V020-125 | MDC-2000-600-V400 2000 600 400 1.20 1.00 14.2m 24.8 kg 18 pcs. i 33pcs. | 25 pes. | 30 pes.
V020-127 | MDC-2000-600-V600 2000x 600 600 1.20 0.88 13.0m 24.9 kg 18 pcs. | 33 pes. | 25 pes. | 30 pes.
V020-129 | MDC-2000-600-V800 2000 x 600 800 1.20 0.76 11.8m 25.1 kg 18 pcs. i 33pes. | 25 pes. | 30 pes.

ModuleExpansionPanels-Classic W ¥
V021-100 | MAC-2000-625 2000x 625 - 1.25 - - 27.1 kg 18 pcs. i 33pes. | 25 pes. | 30 pes.
V021-102 | MAC-1000-625 1000x 625 - 0.63 - - 13.6 kg 10pcs. i 18pcs. | 9pes. | 20 pes.
V021-128 | MAC-1500-625 1500 625 - 0.94 - - 20.4 kg 14 pes. i 27 pes. | 15pes. | 25 pes.
V021-126 | MAC-2500-625 2500% 625 - 1.56 - - 33.9 kg 22 pcs. | 42pcs. | 21 pes. . 35 pes.
V021-101 | MAC-2000-600 2000 600 - 1.20 - - 26.0 kg 18 pcs. i 33pcs. | 25 pes. | 30 pes.
V021-103 | MAC-1000-600 1000x 600 - 0.60 - - 13.0 kg 10pcs. i 18pcs. | 9pes. | 20 pes.
V021-129 | MAC-1500-600 1500600 - 0.90 - - 19.5 kg 14 pecs. i 27 pes. | 15pes. | 25 pes.
V021-127 | MAC-2500-600 2500 x 600 - 1.50 - - 32.6 kg 22 pcs. | 42pcs. | 21 pes. | 35 pes.

W In the case of fire protection requirements, except where
test verification/certification is otherwise specified

Required quantity

Panel | Effective dry wall screws/panel

Dimensions R1|R2 surface | surface | Laid pipe Weight/ Longitudinal Transverse
Part No. Product code (hxb), [mm] [mml] [m?] [m?] in panel panel joists joists

ModulePanels-Acoustic

V024-109 | MSDA-1000-625-F06 | 1000x 625 6 25.0116.0 0.63 0.63 8.5m 8.4 kg 10 pcs. 9 pcs.
V024-104 | MSDA-1000-625-B08 | 1000x 625 8 15.0116.0 0.63 0.63 8.5m 10.5 kg 10 pcs. 9 pcs.
V024-110 | MSDA-1000-625-F12 | 1000x 625 12 37.5132.0 0.63 0.63 8.5m 12.4 kg 10 pcs. 9 pcs.
ModuleExpansionPanels-Acoustic
V021-113 | MAA-1000-625-F06 1000 625 6 25.0116.0 0.63 - - 12.7 kg 10 pcs. 9 pcs.
V021-108 | MAA-1000-625-B08 1000 625 8 15.0116.0 0.63 - - 11.6 kg 10 pcs. 9 pcs.
V021-114 | MAA-1000-625-F12 1000 625 12 37.5132.0 0.63 - - 12.5 kg 10 pcs. 9 pcs.
V021-102 | MAC-1000-625 1000 x 625 - - 0.63 - - 13.6 kg 10 pcs. 9 pcs.
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2.3 Variomodular pipe 11.6x1.5 Laser

Raised-temperature-resistance
polyethylene (PE-RT)
Advantages

e Fully corrosion-free

Adhesive layer

Homogeneous laser-welded solid
e Optimum creep behaviour aluminium pipe

e Just as light as a plastic pipe Adhesive layer

e 10-year guarantee with certificate Raised-temperature-resistance

e Flexible, easy to bend, extremely stable form polyethylene (PE-RT)

e Resistant to hot water additives
(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 (PKU] | 50,00 mm - .
8 = - Homogeneous plastic pipes produce high
7 PP| 42,50 mm &/ 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 E pgrfect 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 |
o . . NN |
Aluminium pipe thickness: 0.15 mm w LIS !
on,) i
Water content: 0.058 I/m — U W FL{ b 1
_ _ _ T ~B,, e !
Special narrow bending radius [use 8 ~Reess N ‘
_ _ _ = ~< NN |
a suitable bending device): 30 mm 5 ~_ TN !
@ m nual(| AR
. i _ o w20 ~ !
Max. operating temperature: thax = 99 °C o il iRy U
. o D i L N h
Short-term resistant: tma = 110 °C e 95 ¢ ™ Qi
. BEpes Iy N
Max. operating pressure: Prmax = 10 bar Tl B
Linear expansion coefficient: 2.3x10° [K] 1
Mean heat conduction coefficient: A =0.43 W/mK
Heat transmission resistance: R, =0.0033 m2K/W |
10 +
0,1 1 10 100 1.000 10.000 100.000 1.000.000
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 gyp-
sum 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. (Does not apply to ModulePan-
els-Acoustic).

IBS-INSTITUT FOR S S —
—_— E‘g g -%ﬁ\"— 1BS ~ Institut fir Brandschutztechnik und Bourtgilung Nr.10111710
RADSCIUTETECHNIK DD SCHERHETSHORSEAUNG . S Scminous et i Bty g
GESELLECHAKT M.l Akkreditiarta Priif- und Inapektionsstalle Auftraggeber; VARIOTHERM

TRA, nrr wanepm e

ZENTHAL. & 4177 LINZ FE7OLD5TAAESE 15 4, FOSTFAZH 13 TEIFFUNY 1,
ZWEIBETELLLM: A1 340 WIEH FI UCK AFEN, O3415k BRI 1300 U7 “ELLADE 0757 /4090 62
s LKL RAARKT,

0TS T
S, e, LT v
EDUAAT RO 14 GASAY 61111 TN 0812714810 1

4 J35C DORNBIRN. STEINEBACH 15, TELTFON Lob/7ni7
ol PUSUA Y GIPZAT ot B DL E DY, O05095R, TN Y190 TESIETLRGT RCNT 1INZ LD NI A1 722000/

Priffdausr: 100 Minuten und 20 Sekunden
Nach EN 13501-2 Kapital 7.3.3 in dle Feuerwidarstandsklasse REI 90

sinzustufen
Der Brandversuch vom 28.08.2010 am IBS Linz wurde dem Versuch mit der
Variotherm Heizsysterne GmbH - me‘?e’iﬁm Nr.. MA3S-VFA 2002-2173.01 vom 14.04.2003 Dbel der .
Herrn Ing. Thomes Bavmgsrtner Magistratsabteilung 39 der Versuchs- und Forschungsanstalt der Stadt Wien
Ginselsdarfor Strassa 3a nachgestell, bei dom eine Versuchszelt von 94 Minuten erreicht wurde.
A- 2544 Laobersdorf
Daturn: 17. November 2010 . -
‘Aktennummer: 10111710 Dis dle am 1BS wurden waren im Aufbau ident mit
Bearbsitar: Dipl. Ing. (FH) U. Stock! ! hoas jenen Brandversuchen, dle in den oban angefihrien Prifinstituten durchgefihrt
wurden, jedach mit dem L dass die 12,5 mm dickan
Fermacall-Platten durch 18 mm dicke Variotherm Modulplatten ersetzt wurdan.
Brandschutztachnische Beurtellung, Aktannummer: 10111710 Aufgrund der vorliegenden Versuchsergabnisse nach ONORM EN 1364, Tell 1 sowia
Brandversuche entsprachand EN 1364, Tell 1 sowle EN 12365, Tell 2 sowohl ONORM EN 1365, Tell 2 kann festgestellt werden, dass mit dan 18 mm dicken
eines  unbelasteten Wandelamentes als auch elnas  tragenden Variotherm Modulpiatten mindestens glelche Ergebnisse erreicht wurden, wie mit
Dackenelsmentes der Firma Varlotherm Halzsystems GmbH don 1256 mm dicken Fermacell-Platten, washalb eine direkte Vergisichbarkelt
varliegt,
Aufgrund der in der Prifstelle 185 Linz durchgefibrten Brandprifungen wird Semit kann bestitigt werden, dass in Leichtbaukanstrukfionen (Winde, Dacken,
hestatlgt, dass sowohl ein als auch ein Dachschrégen), die tblichen 12,5 mm dicken Fermacell-Platten durch 18 mm dicke
Deckenelement der Firma Variotharm GmbH dig P gen Variotherm Modulplatten ersetzt warden diirfon, ohne dadurch Nachteile hinsichtich
entsprechand EN 1364, Tail 1 sowie EN 1365, Tall 2 arflllen. des Feuarwiderstandes zu erhalten.
Dia Variotherm Modulplatten bastshend aus giner 18 mm Farmacall-Platta mit IBS - INSTITUT FUUR BRANDSCHUTZTEGHNIK
il i r 11,8 x 1,5/Alu 0,20 mm wurden zwel UND SICHERHEITSFORSCHUNG GESELLSCHAFT M.B.H.
Brandpriifungen unterzegen: te Priif- und
1) Brandvarsuch ainer nichtiragandan Wand nach EN 1363-1 und EN 1364-1
Priiflericht Nr.: 10050617 Vmu /MW
Prifdatum: 31.08.2010
Priifdauar: 4% Minuten und 20 Sekundan Dipl.-Ing. {FH) Ulrleh STOCKL
Nach EN 13501-2 Kapital 7.5.2 In dig Feuarwiderstandsklasse El 45 Sachbearbaitar
ainzustufen i "
Der Brandversuch vom 31.08.2010 am IBS Linz wurde dem Versuch mit der ; '
Prifbaricht Nr.: PG10934 vom 12.04.2002 am Oanish Institute of Fire and Fg ﬁ)
Security Technology nachgestellt, bei dem sine Versuchszait von 35 Minuten 1-L'l‘__ L,_\
erraicht wurde. Ing.. Josef KRAML Dir.-8tv. Ing. Helmut PEHERSTORFER
Barsichsleiter der Priifstelle p\chnungsbsre:hugler
2) ainas Dy nach EN 1363-1 und EN f/ Gaschaftsfiihrer
1365-2 0
Prifbaricht Nr.; 10050618 j
Priffdatum: 28.09.2010

[T

O auroes  ACR

Examples of fire protection fittings

1
) Fire resistance as per ON EN
— ' 13501-2: REI 60*
—___ O O |9 — Qg U O O

with Variotherm ModulePanel

ceiling structure with 12.5 mm
Fermacell gypsum fibreboards

h h Fire resistance as per ON EN
1t | 13501-2: REI 60*

' ' | (Variant with intermediate bat-
! i

tens; also confirmed by IBS Linz)

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

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

used for your ceiling construction.

e With wooden constructions, the timber used must be sufficiently dry and straight, and conform to the Aus-
trian standard DIN 4074-1 (quality class 2 and cutting class S = sharp-edged).

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 or DIN EN 14 195.

e The construction has to be designed to carry the weight of the ModulePanels (20.5 kg/m?) and any eventual
additional loads (e.g. ceiling lights]. Additional loads such as ceiling lights, multi-layer planking and other
fittings must also be taken into account! See also chapter 9.3.

Do not glue the ModulePanels directly to the ceiling (plaster).

4.1 Dimensions in border area

Xy ... [x ory) minus 170 mm

WOODEN SUBSTRUCTURE:
DIRECTLY FASTENED
MAIN JOISTS

Joist dimensions Max. permissible span for loads of up to | Max. permissible span for loads of up to
wxh [mm] 30 kg/m2 2 ModulePanel (20.5 kg/m?] + 50 kg/m2 2 ModulePanel (20.5 kg/m?) +
light additional load (up to 9.5 kg/m2) heavy additional load (up to 29.5 kg/m?)

Main joists 48 24 650 mm 600 mm

Max. clearance

direct attachment (a) Main joists 50 30 750 mm 600 mm

Main joists 60 x 40 850 mm 700 mm
Cross joists 48x 24 600 mm 500 mm

Max. axis clearance

B Cross joists 50x 30 750 mm 600 mm
main joists (b)

Cross joists 60 x40 1000 mm 900 mm
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WOODEN SUBSTRUCTURE:
SUSPENDED MAIN JOISTS

Max. permissible span for loads of up to | Max. permissible span for loads of up to

Joistdimensions 30 kg/m? & ModulePanel (20.5 kg/m? + | 50 kg/m? & ModulePanel (20.5 kg/m?) +

Tl light additional load (up to 9.5 kg/m? heavy additional load (up to 29.5 kg/m2)
Max. clearance Main joists 30x50* 850 mm 700 mm
suspension element (a) | Main joists 40x 60 1000 mm 850 mm
) Cross joists 48 x 24 600 mm 500 mm
Ma>_<. xS clearance Cross joists 50x 30 750 mm 600 mm
main joists (b) .
Cross joists 60x40 1000 mm 900 mm

* Only in conjunction with cross joists that are 50 mm wide and 30 mm high

METAL SUBSTRUCTURE:
SUSPENDED MAIN PROFILE

Profile dimensions** Max. permissible span for loads of up to | Max. permissible span for loads of up to

[mm]

30 kg/m? 2 ModulePanel (20.5 kg/m2) + 50 kg/m2 2 ModulePanel (20.5 kg/m?) +
light additional load (up to 9.5 kg/m2) heavy additional load (up to 29.5 kg/m?)

Max. clearance Main profile
suspension element (a) | CD 60x27x06 ‘ 750 mm ‘ 600 mm
Max. axis clearance ‘ Cross profile ‘ 1000 mm ‘ 750 mm

base profile (b) CD 60x27x06
** Standard steel sheet profiles (as per ONORM/DIN 18182 or ONORM/DIN EN 14 195)

4.3 Cross joists/cross profiles

. ModulePanels-Classic -Acoustic
Panel size
Y - 2500 2000 2000 1500 1500 1000 1000 2000 1000
x 600 x 625 x 600 x 625 x 600 x 625 x 600 x312 x 625
Max. axis clearance [mm] 625.0 600.0 625.0 600.0 625.0 600.0 625.0 600.0 312.0 625.0
longitudinal cross joists (x) | 312.5% | 300.0% | 312.5% | 300.0% | 312.5% | 300.0% | 312.5% | 300.0% | 312.0% '
Max. axis clearance [mm] 4167 416.7 500.0 500.0 375.0 375.0 500.0 500.0 500.0 500.0
transverse cross joists ly) | 416.7% | 416.7% | 400.0% | 400.0% | 375.0% | 375.0% | 333.3% | 333.3% | 400.0% '

W In the case of fire protection requirements, except where test verification/certification is otherwise specified
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4.4 Directly fastened cross joists (variant without main joists)

For axis clearances of the supporting battens, see Sections 4.1 to 4.3. Due to the low construction height it
is necessary to interrupt the substructure approx. 200 mm after the end of the panel. This is followed by an
intermediate space of 200 mm for supply lines and/or press connections of the ModulePanels.

- | [ . ] —
200 mm
~— T~
1 [ R —

~ T~
4.5 Movement joints
Movement joints are to be provided every 8 m in ceiling constructions.

>8m

\

A Movement joint at (e.g.) 13xV020-100 (13x0.625 m = 8.13 m)

Joint adhesive

i \ i
i B (A E i Y e v [ (i

o

19) 1®) O ol O O O 9) 9) O o] ®) O O 19)
A = Movement dimen-
sion approx. 10-20 mm 160 mm A 160 mm 160 mm 160 mm
A Movement joint with panel strip A Movement joint with additional profile
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4.6 Residual areas and panel transitions

The areas at the sides of the ModulePanels are filled out using Module-
ExpansionPanels (please observe the FERMACELL guidelines). These pan-
els without pipes are also glued with joint adhesive on the front side. The
width of the ModuleExpansionPanels should not be less than 200 mm.

Cross joints are to be avoided. Inner and outer corners and T-joints are to
be constructed as grouted joints (approx. 7 mm) mwith a separating layer
= (decoupled connection).

X
L e |

- - 170 mm ||_/U Fij o

170 mm 170 mm
A Connection with UD profile - A Connection with UD profile - A Connection with angled beading
Cross joists longitudinal to the panel Cross joists transverse to the panel

.

’;
T EW),
L 170mm | 44";
Q«

N

A Connection with separating layer A ModuleCeiling to roof pitch

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) ® with a separating layer s (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
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5 COOLING/THERMAL PERFORMANCE

0.1 Calculation of the cooling and heating load

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.

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.

Ubersicht der Bauteile

Bezeichnung Flache | Kihllast Kiihllast thaum | top. Raum
m* w Wim?* °c Code |Bezeichnung U-Wert Rges Rsi Rse| R-Baut
21.70 -1601 -73.76 24.0 23.9 WimPK| m?KIW| m?KW| m2KiW| m2KwW
Wohnen, Kochen, Essen 84.50 -2906 3439 24.0 248
Wi 5.0 55 501 240 246 [AFO1_[AuRenfenster [ 1100] 0.909] 0.430] 0.040] 0.739]
wc 4.60 73 -15.89 240 241 [ATO1_[AuRentir [ 1700] 0588] 0.130] 0.040] 0.418]
Corrider + Stiege 29.40 -1822 -61,96 24.0 254
Loungs + Stisge 22.00 459 2085 240 243 [AW01 [AuBenwand [ 0220] 4545] 0130] 0.040] 4.375]
Kiiche II (Pantry) 30.50 056 3135  240| 248 T~ —— T~
Vorraum 10.00 -239 -23.94 24.0 245
Kiiche Il (Pantry) 14.00 414 2955 240 246 Raum i I B I T B et el FR M
Gastezi 1 23.50 613 -26.08 24.0 246 Nr. Bezei c] m [ww w w w w w w
Haus, EG 180.88| 5427 339 9160 0 9160
Flur hd SIMe 12'40 '342 '2?59 24'0 246 00.001.001 | Eltern 20.0] 29.10 833 833 501 46 15| 1335 0 1335
astezi 2 28.70 -746 -25.98 24.0 245 00.001.002_| Kinder 200] 2049 762| 762 343 54 19] 1106 o| 1106
294,20 10625 -36.10 00.001.003 | Vorraum 200 24.40 571 571 409 40 14 980 0 980

A Extract from a cooling load calculation A Extract from a heating load calculation

5.2 Variotherm dimensioning softwares

Key values for individual cooling/heating 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 cooling or heating load into
the Variotherm dimensioning softwares. It can be found in our Professional Area at www.variotherm.com/profi.

Bauvorhaben: pLZ: ort: Datum: Bearbeiter: as
Nr Raum Raum- Kahllast Aufschlag  Kithllast ~Raum- Kiihlsystem Aus- rechnerisch praktisch Zuleitung  Zuleit- Druck-  Durch- Kiihlkrels:  Sonderfal
Bezeichnung grund- Kihllast  inkl. Auf-  Temp. legungs- Rohr  ungs verlust  fluss  verteiler- 2 Killsysieme an
fléche schiag temperatur Aus- Einh.  Typ Az Aus-  Einh.  Rest- Linge menge einen Kilkreis
legung Kreise legung leistung pro pro pro (siehe Anleitung)
A Q Auf Qehuf [ e Kihlkreis Kiihlreis  Kihlels
] w ] W ra rel il WS [t
Zimmer 21,16 1.021 1.021 26 ModulDecke MSD/MRD 16/20 17,02m*  MSD/MRD 58 m* 23 2,61 75 o1
0 0
Garderobe 10,15 564 564 26 ModulDecke MSD/MRD 16/20 940 m*  MSDIMRD 45 m* 24 1,50 59 o1
0 0
Zimmer 23,04 1.032 1.032 26 ModulDecke MSD/MRD 16/20 17,20 m*  MSD/MRD 58 m* 12 2,61 75 ol
0 0
Gang 335 335 26 ModulDecke MSD/MRD 16/20 559m*  MSD/MRD 6 m 25 2,90 78 o1
0 0
Wohnkiiche 33,14 1543 1543 | 26  ModulDecke MSD/MRD 16/20 2572m*  MSD/MRD 54 mt 77 215 70 ot
0 0
Wohnkiiche und Gang | 46,00 1.754 1.754 26 ModulDecke MSD/MRD 16/20 2924m*  MSD/MRD 62 m 106 3,20 81 .2
0 0
Zimmer 26,04 1245 1245 | 26  ModulDecke MSD/MRD 16/20 2075m*  MSDMRD 5 m 45 1,75 65 2
0 0
Zimmer 17,08 954 954 26 ModulDecke MSD/MRD 16/20 1590 m*  MSD/MRD 5 m 54 1,75 65 2
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
1sammenfassung der Kiihlsysteme Zusammenfassung Rohrldngen nach Zeilen tvitr Anzahl | Durch- | Max. Druck- Verteiler-
Menge Einh _Kiihisystem Rohr Zolo_ Raum mB 16 __mB 16 Zolo  Raum ma 16 mB 116 der fluss- verlust zuordnung
1428 m*  ModukDeckenkihling MSDIMRD 19992  Ifm 1 Zimmer 2436 14 Kihlkreise | menge | +0,1 mWS fiir It. Plan
m System-Wandkihlung SWHK2 2 15 Zimmer 2100 [kgih]_|Verteiler [mWS]
m System-Wandkihlung SWHK3 3 Garderobe 126,0 16 Kihikreisverteiler o 16/20 14 996 3,00 A
m ModulWandkihiung MSW 4 17 o 16120 12 860 330 B
m* EasyFlex-Wandkiihiung EWHK77 5 Zmmer 2436 18
m*  EasyFlexWandkihiung EWHK115 6 19
m  Zulehung 16x2 7 Gang 84,0 20
m_ Zuleitung 11,6x1,5 8 21
‘Summe Fallwasser 1160 Liter 9 Wohnkiche 378,0 22 | Gesamdurchflussmenge:
10 23
11 Wohnkiche unc 434,0 2 Maximaler Druckverlust ab Kihlkreisverteiler 3.30
12 25 inkl. 0,1 mWS fiir max. gedfnetes Ventil
13 Zimmer 280,0 SUMME 19992

A Variotherm dimensioning software

example for cooling
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5.3 Cooling performance

100 ~
T >
=
= — . .
g 50 ~ Typical design
E [ N O S S P temperatures (at T, = 26 °C):
g 40 _— --t/t.=16/20°C
= - =t/t.=17/21 °C
S 20 ~
8 _—

0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 T =tyl°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 | 20.0 | 21.0 | 22.0
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 | 16.8
40 % 9.8 105 | 11.5 | 125 | 13.2
t+ t,
tme = mean cooling water temperature = [°C] To = mean surface temperature [°C]
T, = room temperature [°C] t:/t. = flow temperature / return temperature [°C]

5.4 Heat output tables

Chart valid with ceiling height 2.5-3.5 m.

Do not exceed t,y = 35 °C (t;/t. = 40/30 °C) because of reasons of comfort!

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 55 39 27 15 - 27
30/25 275 68 54 41 28 15 28
35/25 30.0 82 67 55 42 28 29
35/28 315 90 75 62 49 36 30
35/30 32.5 96 81 68 55 42 31

37.5/32.5 35.0 110 95 82 69 55 32
40/30 35.0 110 95 82 69 55 32

tu = mean hot water temperature = il [°C] T, = mean surface temperature [°C]

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

Example of ModuleCeiling

(cooling case]

e.g. TOUCH HK
ca. 16 °C =

& e

Distribution manifolds can
also be mounted on the

ca. 20 °C <gmm

ceiling.
Supply pipes: pre-insulated M m
Variomodular pipes 16x2 Laser =

b

A Details regarding the system
and heating circuit pipes and the

y 4 N\ NN room temperature control are
® v N\g @ voor-ioo \\ provided in the DISTRIBUTION
N\ 5 and CONTROL design and instal-
vo20-100 [71'v020-100 | NRReTo0 (1 V0z0-122 [T vozg ool lation manual
Press-fit coupling g\ \ 2
16x11,6 NN V020-122
N\ A N N
N\
\
\ \ V020-126
\ N\ S A f})
N\
\ 8
Press-fit brackets 90° =
16x11,6 U U U é
V021-102
MU U L 7/ \J Tt 7/ \J 1 / 7/ \J 1 WV U 1 W J J
v020-100 |[] vo20-100 || v020-100 V020-100 |[] vo20-100 || vo20-100
V020-100
®
1P1re6551—1fit6brackets 90° Caution: Connect max. 6.25 m2 cooling/heating surface to a o
o single circuit le.g. 5 pcs. V020-100)! 2
For the heating/cooling surfaces of all ModulePanels, see §
@ table, chapter 2.2.
Press-fit coupling = ‘ ‘ ‘ ‘ ‘ ‘ =

11,6x11,6

T W=

Corrosion protection measures:

According to ON H 5155, the joints should be protect-
ed after the pressure test [e.g. using cold shrink tape
or corrosion protection tape).

Dew point sensor
(RT422) )

Inspection opening

Dew point sensor

Wiring in

ductwork
[mm  PiaNO HK(T)
\"w (5) with clock

|
[

Cable strap Thermal paste Variomodular pipe

A Dew point sensor example
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7 ARRANGEMENT OF THE SURFACES

Ceilings and pitched roofs are ideally suited for use as cooling and heating surfaces because the radiant sur-
faces are not impeded by room furnishings.

Experience has shown that the comfort effect is perceived at a dis-
tance of up to 3.5 m from the thermally active ceiling. In higher
rooms it is therefore advantageous to suspend the ceiling because
the radiance effect on the body declines in proportion to the square
of the distance.

Suspended ceiling

Estimated values for dimensions:

e 70-80 % ceiling surface of the room area for cooling

® 50-60 % ceiling surface of the room area for heating

25-35m

Caution: Observe the heating/cooling load calculation for precise

dimensioning of the area required!

ModuleCeiling as “ceiling element”

< 150 mm

Joint adhesive

A Ceiling element example
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8 PRESSURE LOSS

Example: The total pressure loss Aprya 0f @ 6.25 m2 ModulCeiling (5 pcs. V020-100 at one cooling circuit] is to
be calculated. The desired flow/return temperature is 16/20 °C, resulting in a heat output of 60 W/m?2 at a room
temperature of 26 °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:
Q=375 W (60 W/m2 x 6.25 m?] V020-100 MDC-2000-625 16.2m

AT =4 K (t;/t, = 16/20 °C)
Flow volume m=Q/c/AT =375 W/ 1.163 Wh/kgK / 4 K = 80.6 kg/h

Press-fit coupling | Coefficient of resistance z (Zeta)

16x11.6 6.9
A flow volume m = 80.6 kg/h (= I/h) yields a flow rate w = 0.4 m/s 11.6x11.6 7.2
Density of water p (Rho) 1000 kg/m3
Specific heat capacity of water ¢ 1.163 Wh/kgK

e Ap for 15 m pre-insulated Variomodular pipe 16x2: 60 Pa/m x 15 m =900 Pa
e Ap for 6.25 m2 ModulPanels (5 pcs. V020-100): 342 Pa/m x (5 pcs. x 16.2m =81 m) = 27702 Pa
e Ap for 4 pcs. press-fit couplings 11.6x11.6: z x p/2 x w? = 7.2 x 500 kg/m3 x (0.4 m/s)? = 576 Pa x 4 pcs.=

2304 Pa
e Ap for 2 pcs. press-fit couplings 16x11.6: z x p/2 x w2 = 6.9 x 500 kg/m?3 x (0.4 m/s)? = 552 Pa x 2 pcs.=
1104 Pa
500 >
2O,
400
300 N\ oi
N
o:’ T
200 =
AN
Wall'roughness Ry
UL ARA T P
€=10:007rmm ’

= LT ST
S 5
= 100 9. %
=] 90 S RELY
£ 80, =
g 70
] 60 \
° e N2 s AN [N
> 50
3 =
o 4“0 -
o 2 :

30

©,
SV \ i
N B N R T * L,' N RN T
20 \\‘;‘/\) A 1 N
0 2%
e
e
AT T
o 2. LTI
0
5 0 40 50 60 70 80 90 100 200 300 342400 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‘1 0,02 0,03 0,04 U‘U‘S 0,06 0,07 0,08 0,1 ‘70‘,1 [mwWs/m]
U‘Ul‘IOE 0,0007 | 0, 009‘ 0,007 0,009 ‘ ‘ ‘ ‘
0,01 0,02 0,03 0,04 0,05 0,06 007 0, 80 ?0,1 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.

1000
L [ [ [ T [ T T T T T [ 1
900 | Max. opened flow valve
| Flow valve set via presetting s
800
- with ¢lamping screw fitting for VarjoPraFile pipe [11.6x1.5 L —T
700 - with ¢lamping screw fitting for VarjioPrgFile pipe [16x2 e ““ﬂ&
Ao Y] 666
L— pened —7
€ 600 LI
= 1 510
500
g — T 500
= e ed
S 400 PO O 394
z T // q/4turngo en| — 231,2
e 300 — |12 tns0eReP T 55
L | ——F s opefed 250
T |
. i 200 1 — | ———7{turng openpd
* Ap of the heating/cooling g S B
R . . . 100 =1 — s
distribution manifold with an % 1 E
open valve up to 80.6 L/h = 900 Pa o]
009 10 20 3.0 40 5.0 6.0 7.0 8.0 9.0 100 [mwel
0009 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 10 Ibar]
900 10000 20000 30000 40000 50000 60000 70000 80000 90000 100000 [Pal

3. Boiler house [assumptions)

e Ap Mixing valve = 6000 Pa
e Ap Connection piping = 3500 Pa
e Ap Boiler = 3000 Pa

4. Total pressure

® Apiotal = 45410 Pa = 4.5 mWC

Pressure loss Ap

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

At the calculated pressure loss of 4.5 mWC the pump supplies a maximum volume flow of 1.3 m3/h.

e Wilo-Yonos PICO plus
6
5 \M
ETC Ty \
[
3 \-‘\ \h
15,25, 30/1-4
2 \-.._\ \\\
§ — \
\h_’__—-_:b- A Example:
""""""""""""""""" St Wilo Yonos PICO Plus 25/1-6
% 1 2 3 Q/m*/ heating circulation pump
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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.]!
After installation, the ModulePanels and the ModuleExpansionPanels are stopped using FERMACELL grouting
or fine stopper.

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 | » 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 fibre boards. The paint is usually applied in two steps.

9.3 Fastening loads to the ModuleCeiling

Low “static” loads can be fixed directly on the ModuleCeiling as prescribed by the following table (Do not dam-
age the Variomodular pipes!):

Permissible single loads for individual Max. permissible area load per
hanging on ModulePanel m? ModulePanel
(dowel distance = 300 mm) (dowel distance = 300 mm)

Fixing components - Observe the instruc-
tions of the dowel manufacturer!

Heavier suspended elements must only be attached to the substructure and not to the ModulePanels. Addi-
tional loads must be designed for the substructure (see max. permissible span, chapter 4).
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10 ACOUSTIC

10.1 General

Variotherm also offers ModulePanels with sound absorbent properties that significantly reduce the sound
levels in living areas and offices. The holes in the gypsum fibre boards channel the impinging sound waves
through the panel, where the sound energy is then “broken” and dispersed in the ceiling structure.

A special detail: With the Variotherm ceiling cooling/heating system, the holes of the acoustic panels are not
covered by cooling/heating elements and thus remain 100 % active. This allows a tested and guaranteed sound
reduction to be achieved.

AN

W | 444

DL A AR

‘ < Direct sound ’ Direct sound ’
//// g | l //// g

) )

A Acoustic reflection A Acoustic reflection with ModulePanel-Acoustic

10.2 Panel variants

F0é6 B08 F12

Hole diameter (D): 6mm 8 mm 12 mm
Hole spacing (R1): 25.0 mm 15.0 mm 37.5 mm
Hole spacing (R2): 16.0 mm 16.0 mm 32.0 mm
Hole percentage: 4.8 % 12.4 % 6.6 %
Delivery time: on stock on stock on stock
Hole pattern: Continuous holes Block holes Continuous holes

Gypsum fibreboard which has been tested

Panel material: for their healthy building properties, 18 mm

Panel size: 1000x 625 mm
Pipe: Variomodular pipe 11.6x1.5 Laser
Rear side: Acoustic fleece AV 100, black
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10.3 Acoustic values

F O é e @ ® © e e o
e o ® © o © o
e e ® © @ ® o A .. )
. . Tested by TUV Rheinland per DIN EN ISO 354
® L ] L ] L ] L ] L ] L] TOVRReland
: : : : : : : Datasource:  LGA/TUV Rheinland Certificate
Test number:  60233327-001
e @ @ © e e o -
Valid for: Ceiling
e e °® e o o o
s 2 e ale e Fleece: AV 100
s e allsgie sk e Insulation: Rockwool Sonorock or equivalent
1.0 H= 70 mm, Hy= 0mm
H= 70 mm, Hp=50 mm
H =200 mm, Hy= 0mm
0.8 H =200 mm, Hp=50 mm
g
o
3 08
S Slab
o E— ]
X7 > =S
Qo —
© g%z Insulation
o H
% -~
8§ 02 H,p
// %)
0o L ModulePanel-Acoustic
50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000

H: Total structure height
Frequency [Hz] Hp: Thickness of insulation

Hz 50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3125 4000 5000

H =70 mm |0.]0.02]0.01/0.05/0.13]0.120.23]0.29]0.40]0.44]0.44]0.49]0.47|0.46| 0.41] 0.37 | 0.36 | 0.320.30 | 0.30 | 0.33] 0.36 | a,,: 0.40

Ho= 0mm [a, 0.15 0.40 0.45 0.40 0.35 0.35 AK: D

H =70 mm |@,]0.09]0.12]0.16]0.33]0.22]0.43]0.47]0.47]0.50]0.47]0.50[0.45]0.44] 0.39]0.35] 0.34] 0.31 ] 0.29 [ 0.30[ 0.32[0.33] a,: 0.40 (L)

Ho=50 mm |aq, 0.35 0.50 0.45 0.40 0.30 0.30 AK: D

H =200 mm | a5]0.30[0.21]0.26]0.30]0.20]0.43]0.41]0.44]0.49[0.45]0.46]0.39|0.37]0.35[ 0.36] 0.34 [ 0.34] 0.31] 0.33] 0.35 ] 0.42 | @, 0.40 (L]
Ho= 0mm |q, 0.30 0.45 0.45 0.35 0.35 0.35 AK: D

H =200 mm | 8,]0.35]0.27]0.35]0.45]0.25]0.49]0.49]0.43]0.49]0.46]0.47]0.43]0.41]0.39]0.36] 0.37] 0.34] 0.31 [ 0.31[0.34]0.37 a,: 0.40 (L)

Ho= 50mm |aq, 0.40 0.45 0.45 0.40 0.35 0.35 AK: D

a. = Sound absorption level AC = Absorber Class

a, = Practical sound absorption level B...Very highly absorbent

a, = Evaluated sound absorption level C...Highly absorbent
Additive (M) Better absorption in the medium frequency range (500 or 1000 Hz) D...Absorbent
Additive (L) Better absorption in the low frequency range (250 Hz) E..Low absorbency

Additive (LM) Better absorption in the medium and low frequency range
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A Tested by TUV Rheinland per DIN EN IS0 354
TUVRReiniand

Data source:
Test number:
Valid for:
Fleece:
Insulation:

LGA/TUV Rheinland Certificate

84129010
Ceiling
AV 100

Rockwool Sonorock or equivalent

0 H= 70mm, Hy= 0mm
) H= 70 mm, Hy= 50 mm
H=200mm, Hy= 0mm
0.8 H=200mm, Hy= 50 mm
— H = 200 mm, H, = 180 mm

0w | —1 = , D=

et §\§\

3 7, A

2 0¢ SN

< ¥ Slab

Q@ 04 —

o)

g Insulation H

= = /

A 02 H,
Iy 10}
///\/ ModulePanel-Acoustic

00 L ="
50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 )
H: Total structure height
Frequency [Hz] Hp: Thickness of insulation

Hz 50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3125 4000 5000
H =70 mm |a,]0.03]0.02[0.05[0.08]0.07]0.13]0.23]0.30[0.44]0.64]0.73]0.74]0.80] 0.70 |0.64 ] 0.59 [ 0.49 | 0.41 | 0.40 | 0.47 | 0.50 ] a,.: 0.55
Ho= Omm [a, 0.10 0.30 0.70 0.70 0.50 0.45 AC: D
H —70mm |@,]0.04]0.07] 0.1 [0.24]0.28]0.40[0.64]0.70]0.81]0.84][0.84]0.79]0.75] 0.67] 0.62| 0.58 [ 0.55 ] 0.51 | 0.52] 0.51] 0.56 | a,: 0.65 (L)
Ho=50mm [a, 0.30 0.70 0.80 0.70 0.55 0.55 AC: C
H -200 mm | a,]0.15]0.13]0.16]0.29]0.29]0.55[0.76]0.76]0.770.81]0.73]0.66]0.52] 0.47]0.48] 0.47] 0.42] 0.42 [ 0.44 [ 0.44] 0.47 | a,: 0.50 [LM]
Ho= 0mm [a, 0.40 0.75 0.75 0.50 0.45 0.45 AC: D
H - 200 mm | @,]0.20[0.18]0.24]0.42]0.41]0.61[0.71]0.74]0.72]0.74]0.75]0.69 | 0.67] 0.68] 0.61 |0.58 [ 0.54 [ 0.51 | 0.53]0.53] 0.56 | a,: 0.65 L)
Ho= 50mm |a, 0.50 0.70 0.75 0.65 0.55 0.55 AC: C
H - 200 mm | @0.30[0.37]0.50] 0.71]0.53]0.68[0.70]0.70]0.70]0.77]0.79]0.76 |0.73] 0.67 0.61 | 0.59 [ 0.54 [ 0.50 | 0.50] 0.51 ] 0.51 | a,,: 0.60 (L)
Ho=180mm |a, 0.65 0.80 0.75 0.65 0.55 0.50 AC: C

a, = Sound absorption level

a, = Practical sound absorption level

a, = Evaluated sound absorption level

Additive (M] Better absorption in the medium frequency range (500 or 1000 Hz)

Additive (L] Better absorption in the low frequency range (250 Hz)

Additive (LM) Better absorption in the medium and low frequency range

AC = Absorber Class
B...Very highly absorbent
C...Highly absorbent
D...Absorbent

E..Low absorbency
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® ¢ o o o
® © o o o A Tested by TOV Rheintand per DIN EN IS0 354
TUVRAReilang
® © o o o Datasource:  LGA/TUV Rheinland Certificate
Test number:  60233327-001
® ¢ o o o Valid for: Ceiling
Fleece: AV 100
o °® ® ® ® Insulation: Rockwool Sonorock or equivalent
H= 70 mm, Hy= 0mm
H= 70 mm, Hp=50 mm
H =200 mm, Hy= 0mm
H =200 mm, Hp=50 mm
g
o
E 0.6
_S / Slab
a — 1 | —
S 04 == :
é | Insulati
— nsulation
g 0.2 / H
v D
1 ~~ a
00 L ModulePanel-Acoustic
" 50 & 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000
H: Total structure height
Frequency [Hz] Hp: Thickness of insulation

Hz 50 63 80 100 125 160 200 250 315 400 500 630 800 1000 1250 1600 2000 2500 3125 4000 5000

H =70 mm |a.]0.03/0.02[0.06]0.15]012]0.21]0.25]0.34]0.36]0.36]0.43]0.42]0.46[ 0.42 | 0.42 ] 0.44] 0.43] 0.42 | 0.40 | 0.40 [ 0.47 | a,: 0.45
Ho= Omm [a, 0.15 0.30 0.40 0.45 0.45 0.40 AK: D

H —70mm | @] 011]0.15]0.21]0.33]0.19]0.35]0.39]0.40]0.41]0.39]0.45[0.41]0.44] 0.41]0.40] 0.41 [ 0.41 [ 0.41 [ 0.42[0.44]0.49 | a,: 0.40 (L)
Ho=50mm [a, 0.30 0.50 0.40 0.40 0.40 0.45 AK: D

H =200 mm | ,]0.32]0.22]0.28]0.29]0.18]0.34[0.30]0.36] 0.41]0.40] 0.41]0.39|0.40[0.38] 0.41] 0.41[0.43[0.44 [ 0.44] 0.42] 0.54 ] a,: 0.45
Ho= 0mm [aq, 0.25 0.35 0.40 0.40 0.45 0.45 AK: D

H - 200 mm | 8,]0.36]0.260.32]0.42]0.23]0.39]0.43[0.39]0.46]0.44]0.45[0.44]0.43]0.43] 0.42| 0.44 ] 0.43] 0.42 [ 0.42]0.45] 0.52 | a,,: 0.45
Ho= 50mm |a, 0.35 0.45 0.45 0.45 0.45 0.45 AK: D

a. = Sound absorption level

a, = Practical sound absorption level

a, = Evaluated sound absorption level

Additive (M) Better absorption in the medium frequency range (500 or 1000 Hz)

Additive (L) Better absorption in the low frequency range (250 Hz)

Additive (LM) Better absorption in the medium and low frequency range

AC = Absorber Class
B...Very highly absorbent
C...Highly absorbent
D...Absorbent

E..Low absorbency
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10.4 Reverberation time calculator (German only)

With the room acoustic calculator by Trikustik, you can very easily optimise room acoustics and adjust different

parameters item by item according to their usage type.

As well as the usage type, room dimensions and the quality of the ceilings and walls, you can try out different

scenarios with furniture and the use of different absorbers and test their impact on the reverberation time.

https://trikustik.at/en/knowledge/reverberation-time-calculator/

@1 O gt [om 10041 (e 2915)
23 Mtz 3§ , Konferanzraum
!
L]
. Raumerm: | Quader
" —-T-—-_... 4
A : ‘""\ Lange I 50| m
2 14
T 12 | Brene o _’.’_ﬂ m
i 10 | Hoha 1 30 m
L - : Votumen: 1080 M
= A -
04 -_,..“—"-..-. - Renatchs: 35,0 M [Masebaueise
oz f—1t y Rohasden
5 |
125 350 500 1k Ik 4k
Fraguens Hd Windec
Fenalar
—— e Abnorber, chie Mob. shia Pees,
bt Abm OrEMEN, mUE oL, mit Pars =gl fr
— TokeAnnn fr Ty, = 0488
ansoroes. @ [ 30,0 ™ [Variotherm Wi und Kibidecken
Andoederungan n DN 18041 sind
s

Hinvesine in dar Nom 2ur Vareilung der
ADsorar im Rawm (ADSCha §.4) und 2ur
Taletananietgrenios [(AIChnil 5.3.3) beschion.

(Bt MWomm h=20bmm -]+

i | | Produkt 508, MW 0 men. h = 200 mm
B | | Mesturial: Gipslaseiplate m Vies
H H !
§os ] | 750 (1000, 815
’E ok yal \\ Mentage. AbSOrploNsQrad gitt fr 200 mm Aufbauhohe
g | ==
5 o4
o2 J |' | Bemarkung: ‘anoihanm Hels: uad Kuhldecken
o I

125 250 800 1k 2k 4k
Fracuans M

3000 7000 T 1 inaree Wermme
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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.

== IMA
DRESDEN
- — —
1I==
Austria’s
Leading
Companies
2014

S

VARI®THERM HEIZSYSTEME GMBH

GUNSELSDORFER STRASSE 3A
2544 LEOBERSDORF
AUSTRIA

Phone: 0043 22 56 - 648 70-0
Fax: 00432256 -64870-9

officeldvariotherm.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.






