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In comparison to insulating glazing with conventional
spacers made of aluminium or steel, Thermix® plastic
warm-edge spacers insulate more intelligently. Because
Thermix® breaks the thermal bridge at the transition
between the glass and the frame. Besides considerable
heat savings, the danger of condensation and mould
formation is minimized. Improved hygiene in dwellings
and a healthy interior climate are the consequence.

The new German Regulation for Energy Saving (EnEV)
specifies that thermal bridge losses at the glass edge
should be taken into account when determining the
characteristics of windows and facades.

The calculated thermal transmission coefficients of win-
dows and facades (U,,) clearly demonstrate the more
favourable values for plastic spacers compared to those
made of aluminium.

| The advantages of Thermix® profiles
at a glance:

| Higher surface temperatures at the edge of the
glass on the room side due to improved heat
insulation (“warm-edge”)

| Virtually no danger of condensation formation
leading to damage and mould, which can be a
health risk

| More favourable isothermal flow in windows and
facades due to a thermal break at the edge bond of
the glazing

| Considerably better values for the thermal
transmission coefficient U,

| Less heating losses at windows, proven in the
primary energy balance according to EnEV

| Attractive design

| Thermix® bar systems: complete solutions for
every size of window

| Can be built into all insulating glass products



Design and effect of Thermix®.

Innovative plastic solutions with
reliable properties.

Thermix® warm-edge spacers are made of high per-
formance engineering plastic with an integrated metallic
diffusion barrier made of steel or stainless steel.
Thermix® bars consist of glass-fibre reinforced plastics.

Proven safety with tested insulating glass
technology.

During the manufacture of insulating glass, bent or
push-fit spacer frames are filled with desiccant and
processed in a double-sealed edge bond. The water
vapour and gas tightness of the Thermix® edge bond
has been demonstrated using valid standards.

Thermix® warm-edge spacers defuse
the problem of condensation.

Thermix® warm-edge spacers keep the glass at the edge
of the glazing warm — valuable heating warmth stays in
the room. The danger of condensation forming at the
glass edge is minimized, the window remains clean and
dry and provides for a healthy climate in the room.
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-10°C 20°C -10°C 20°C

=11 o

L] [ &) [ P
Vv sr'h:—,f*"u.
X X

7
h"'.f_rﬂ Bl LM
A VAR
5°C 0°C 5°C 10°C 5°C 0°C 5°C 10°C

As a consequence of a continuous thermal separation, the window
with the Thermix® spacers shows a more favourable isothermal flow.

High performance engineering plastics
provide sturdy and reliable properties.

"

Thermix® warm-edge spacer: suitable
for all insulating glazing.
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Thermix® warm-edge spacers break the
thermal bridge in insulating glass.
There is normally no formation of con-
densation or mould.
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Reduction of edge losses by up to 55 %.

The valid European standardisation
not only takes into account the ther-
mal losses through the glass and
frame of a window, but also the
heat losses through the edge bond
of the insulating glass.

The characteristics of different
types of frame were determined in
an extensive study using the insula-
ting glass edge bond systems
Thermix® and Thermix®-LX [ebdk,
2002*] and the values were com-
pared with aluminium spacers.

The transmission heat losses were
calculated on the frames and edge
bonds according to E DIN EN ISO
10077-2. In this way the linear ther-
mal transmission coefficient W and
the frame U-value U; were determi-
ned.

* The full report from Ingenieurblro ebok
is available under www.thermix.de
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The U,,~values of the window are

Calculation programmes available under www.thermix.de

obtained according to DIN EN ISO
10077-1 as follows:

_AgrUg + ApUp olgeW

Uw
Ag + Af
Uw Thermal transmission coefficient of the window
W/(m?K)]
Ug Thermal transmission coefficient of the glazing
[W/(m?K)]
Us Thermal transmission coefficient of the frame
[W/(m?2K)]
y Linear thermal transmission coefficient as a consequence

of the combined influence of the spacer,

glass and frame [W/(mK)]

At Aw: Ag Area of frame, window and glass

| Comparison of the linear

q Surrounding boundary length of Ay [m]

thermal transmission coefficients Y.

Improvement in ¥
Us W [W/(mK)] compared to aluminium (%)
IW/(m2K)] | Aluminium [Thermix®-LX| Thermix® [Thermix®LX| Thermix®

V68 Standard

wooden window 1.46 0.076 0.053 0.044 31% 42%
Five chamber

plastic window 1.38 0.065 0.047 0.040 28% 39%
Metal framed window | 5 g 0.094 0.062 0.050 34% 47%
thermally broken ' : : . o o
Passive house 0.69 0.060 0.036 0.027 40% 55%

Thermix®: Stainless steel diffusion barrier
Thermix®-LX: Steel diffusion barrier



| Improvement of the window U-value U,,
for the test window size 1.23 m x 1.48 m.

. , U,, for 1,23 m x 1,48 m [W/(m?K)] Improvement of U,

) Ug =11 W/mK) compared to aluminium [%]
**) Ug = 0.7 W/m?K) Aluminium Thermix®-LX Thermix® Thermix®-LX Thermix®
IV68 Standard 1.40 1.35 1.32 4% 6%
wooden window *)

Five chamber

plastic window *) 1.356 1.30 1.29 3% 5%
Metal framed window

thermally broken *) 1.60 1.51 1.48 5% 7%
Passive house

window **) 0.84 0.78 0.76 7% 9%

| Thermix® defuses the problem of condensation.

« Toin [°Cl for Rg; (0,20) Temperature increase AT
) By = 10 W) compared to aluminium [K]

**) Ug = 0.7 W/(m?K) Aluminium | Thermix®-LX Thermix® Thermix®-LX | Thermix®

wooden window * 57 8.1 91 24 34

hlastia winaw * 7.0 8.9 97 19 27

thermaly broken )| 62 87 96 25 3.4

i L 103 123 13.0 2.0 2.7

Minimum temperatures at the glass edge using
higher transition resistances Rgj = 0.20 m*K/W

| Influence of window size on the U,-value.
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Single winged metal window
with aluminium edge bond

Single winged metal window
with aluminium edge bond and
crossed aluminium glazing bars
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Single winged metal window with
Thermix® edge bond

Single winged metal window
with Thermix® edge bond and
crossed Thermix® glazing bars

Considerable energy savings can
be achieved with Thermix® warm-
edge spacers. In terms of the
whole window, the use of the
Thermix® edge bond leads to a
distinct reduction of heat losses
from the window.

Thermix® minimizes the thermal
bridge effect. The glass edge on
the room side does not cool down
so much. No condensation will
form under normal conditions. With
Thermix® the minimum tempera-
tures at the glass edge are con-
siderably higher compared to con-
ventional aluminium spacers.

Tests on different window sizes
and formats have shown: heat
losses from windows using the
Thermix® edge bond are
considerably lower than with the
aluminium edge bond. The higher
the proportion of the frame, the
greater the improving effect of
Thermix®.

Thermix® bars are clearly better
from a heat technology point of
view than aluminium bars.
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Thermix®: economic and intelligent.

In order to make the potential savings achieved
with Thermix® more transparent, a typical new
show building for the single-family home
segment was calculated according to the
German Regulation for Energy Saving.

[ebdk, 2002*]

The result: Depending on the type of frame, up to
4.1% heating energy (2.8 % primary energy) was
saved using the Thermix® edge bond compared to
the use of a standard aluminium edge bond.

I Results of the calculation according to the German
Regulation for Energy Saving monthly procedure.

1.5-storey single-family home with 144 m’ heated
living area in low-energy building standard

Monthly procedure EnEV  |Energy savings compared

Type of window Edge bond au,, to aluminium-spacers
Q" Qp” 2Q," o
IW/m2K)1| [kWh/(m?a)] | [kWh/(m?a)] [%] [%]
IV68 Standard Aluminium 1.42 42.7 74.6 0.0 0.0
wooden window Thermix®-LX 1.36 41.6 73.4 25 1.6
Thermix® 1.34 41.2 72.9 3.4 2.2
Five chamber Aluminium 1.356 40.4 71.7 0.0 0.0
plastic window Thermix®-LX 1.30 39.6 70.8 2.1 1.3
Thermix® 1.28 39.2 70.4 2.9 1.8
Metal framed Aluminium 1.69 48.0 80.7 0.0 0.0
window thermally Thermix®-LX 1.61 46.5 79.1 3.0 2.0
broken Thermix® 1.68 46.0 78.5 4.1 2.8
Qu,, Average U-value for all windows of the show building

Q" Heating energy requirement according to energy savings regulation
Qp" Primary energy requirement according to energy savings regulation

* The full report from Ingenieurblro ebok
is available under www.thermix.de
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In order to achieve the same
savings as with Thermix®, for
example, the exterior wall
insulation of the show building
would have to be increased by
6 cm (V68 wooden window and
aluminium spacers).
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ENERGON Ulm: The administration
building of the Software AG foundation
is the largest office building in the
world built to the passive house
standard. Thermix® warm-edge
spacers are built into the windows and
the facade.

Architects: oehler + arch kom

The Burse student hall of residence in

Wuppertal is the largest residential buil-

ding in Germany to be extensively
renovated and achieve the passive
house standard.

Architektur Contor MUller Schliter

Energy savings in private residences by
lower heating losses through windows.
Thermix® used in a detached one-family
house in Feldkirch.

Energy-conserving construction using
Thermix® is clearly demonstrated at the
ecological training centre of the Adult
Education Centre in Munich.
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Energy efficiency in modern industrial
buildings: For the insulating glazing in
the Molk-Pressegrosso Osnabrlick pla-
stic Thermix® warm-edge spacers were
used.

Thermix® combines efficiency with
attractive design: Modern steel facade
at the Cinema Centre “Die Burg”

in Ravensburg.
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Headquarters

ENSINGER GmbH

Postfach 1161 - PLZ 71150
Rudolf-Diesel-StraRe 8

71154 Nufringen

Telefon +49 (0)7032 /819-0
Telefax +49 (0) 7032 /819-100
Internet:
http://www.ensinger-online.com
e-mail:
info@ensinger-online.com
Info-Line:
+49(0)180/3819819

Brazil

ENSINGER Ltda.

Av. Séo Borja 3185

93.032-000 Sao Leopoldo-RS
Telefono +55 (0)51 /5798800
Telefax +55 (0)51 /5882804
e-mail: ensinger@ensinger.com.br

China

ENSINGER International GmbH
Rm 2301.23/F Nanzheng

building No. 580

Nanjing Road (W)

Shanghai 200041

Telefon +86-21-5622851 11

Telefax +86-21-52285222

e-mail: info@ensinger-china.com

Germany

ENSINGER GmbH

Postfach 1524 - PLZ 93405
Thierlsteiner Stral3e 14

93413 Cham

Telefon +49 (0)9971/396-0
Telefax +49 (0)9971 /396-520
e-mail: info@ensinger-online.com

ENSINGER GmbH

Postfach 1154 - PLZ 59603
Borsigstrafte 7

59609 Anrochte

Telefon +49 (0) 29 47 / 97 22-0
Telefax +49 (0)29 47 /97 22-77
e-mail: info@ensinger-online.com

Your contact for Thermix®:

ENSINGER GmbH
Ravensburg branch office
Goetheplatz 4

88214 Ravensburg

Telefon +49 (0) 751 /354 52-0
Telefax +49 (0) 751 /35452-22
Internet: www.thermix.de
e-mail: info@thermix.de

ENSINGER GmbH
Goetheplatz 4

88214 Ravensburg

Telefon +49 (0) 751 /354 52-0
Telefax +49 (0) 751 /354 52-22
Internet: www.thermix.de
e-mail: info@thermix.de

| France
ENSINGER France SARL
3, Chemin de la Vierge
B.P.614
95196 Goussainville
Téléphone +33 (0) 1 /39339250
Téléfax +33(0)1/39884575
e-mail: ensinger-france@wanadoo.fr

| Great Britain
ENSINGER Limited
Llantrisant Business Park
Llantrisant, Pontyclun
Mid Glamorgan CF72 8LF
Telephone +44 (0) 1443 /237400
Telefax +44(0)1443 /237342
Internet:
http://www.ensinger.ltd.uk
e-mail: sales@ensinger.Itd.uk

| ntaly
ENSINGER Italia S.R.L.
Via Franco Tosi 1/3
20020 Olcella di Busto Garolfo
Telefono +39-0331 /56 8348
Telefax +39-0331 /567822
e-mail: home@ensinger.it

| Japan
ENSINGER Japan Co., Ltd.
Shibakoen Denki Bldg. 7F
1-1-12, Shibakoen, Minato-ku
Tokyo 105-0011 JAPAN

Tel. +81 (0) 3-5402-4491
Fax +81 (0) 3-5402-4492
e-mail: osk-ens@tke.att.ne.jp

| Austria
ENSINGER Sintimid GmbH
WerkstraRe 3
4860 Lenzing
Telefon +43 (0)7672 /7012800
Telefax +43 (0) 7672 / 96865
e-mail: office@ensinger-sintimid.at

Plastic & Metal Center, Inc.
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Laguna Hills, CA 92653

USA

Tel: 949-770-8230

Fax: 949-770-8478

Email: sales@plastic-metal.com
www.plastic-metal.com

ENSINGER TecaRIM GmbH
Floetzerweg 184

4030 Linz

Telefon +43 (0) 732 / 3863 84-0
Telefax +43 (0) 732 / 386384-10
e-mail: office@ensinger.at

Poland

ENSINGER Polska Sp. z o.0.
ul. Spéldzielcza 2a

64-100 Leszno

Tel. +48 (0)65/5295810

Fax +48 (0)65 /5295811
e-mail: ensinger@le.onet.pl

Singapore

ENSINGER International GmbH
(Singapore Branch)

63 Hillview Avenue # 04-07

Lam Soon Industrial Building
Singapore 669569

Tel. +65-65524177

Fax +65-65525177

e-mail: ensinger@singnet.com.sg

Spain

ENSINGER S.A.

Girona, 21-27

08120 La Llagosta

Barcelona

Téléfono +34 935745726

Fax +34 935742730

e-mail: info@ensinger-plastics.com

Czech Republic
ENSINGER s.r.o.
Prumyslova 991

P.O. Box 15

33441 Dobrany

Telefon +420 (0)37 /797 2056
Telefax +420 (0)37 /797 2059
e-mail: ensinger@top.cz

USA

ENSINGER Inc.

365 Meadowlands Boulevard
Washington, PA 15301

Telephone +1 (724) 746-6050
Telefax +1 (724) 746-9209

e-mail: ensinger@ensinger-ind.com
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