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Head office and main location JUWO Zeller Poroton plant in Alzenau
Poroton in Wollstein
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Stefan Jungk,

Managing Partner

+ President of the Federal Association
of the German Brick and Tile Industry,
among others.

Ernst K. Jungk, Senior
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Jungk family
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—————————————————————————
Location Headquarter Wollstein and work Alzenau
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JUWO Poroton in the network
MyBrick House
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Procedure

= Presentation JUWO Poroton
= Brick making
= Technical data

» Processing videos
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JUWO Poroton Works
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150 years in 2012

From left to right: Ernst K. Jungk, Stefan Jungk, CDU state chair Julia Kléckner,
Minister of Construction and Finance Dr. Carsten Kihl (SPD) on 28.09.2012
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Grand Prix of Medium-Sized Businesses 2016
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JUWO Poroton - Tradition and progress

Foundation 1862 161 years = ==
Managed in 5th generation by Jungk family
Founding member of the POROTON Association
= E. K. Jungk, 36 years President
Stefan Jungk, President of the German Brick and Tile Industry since 2017
Production plants
= Plant Ill: Year of construction 1997/98 (dryer extended/renewed 2021)
= Plant Ila: Year of construction 2002 (RX filling plant 2021)
= Zeller Poroton plant, Alzenau (since 01.01.2017 to JUWO) since 1808
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Capacity and products at the Wollstein site

Capacity: approx. 100 million NF (approx. 3,500 homes)
That's about 30 trucks per day.

Products:

« Highest thermal insulating plane bricks with thermal
conductivities
Lambda 0.075 0.08 0.09 0.10 W/mK

« RXclass up to lambda 0.060 W/mK
« Efficient production of low bulk densities
* 97% plane brick, 3% block brick

« Foreign share approx. 20% (Belgium, England, Ireland,
Luxembourg,
Netherlands, France, etc.)
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e
Brick production process

A brick house makes you happy 1310.01.2023 09:29 www.juwoe.de



Brickmaking in Paraguay 2013

Pictures: Willi Reitz, Energy
Consultant Lonsheim
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High-tech from marine mud approx. 30 min
SWR television
Made in the Southw
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http://www.youtube.com/
https://www.youtube.com/watch?v=fFqRiqlmXac

Feeding

A brick house makes you happy 2410.01.2023 09:29 www.juwoe.de



Kollergang
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Rolling mill
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Mauck
Tower
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Siebrund feeder
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Extrusion
press
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Mouthpiece
S
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Dryer cassette
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Dried blanks
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Kiln entrance
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Roller kiln
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Roller kiln Firing
temperature approx. 950 °C
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Kiln exit
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Kiln exit
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Grinding

Tolerance in the
height of the tiles:
0.10t0 0.20 mm
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RX series
backfill
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RX series
backfill
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RX series
backfill
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RX series
backfill
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RX series
backfill
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Packaging
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Loading
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Sustainability
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Sustainability already in the clay pit, e.g. Ravolzhausen near Seligenstadt
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Sustainability already in the clay pit in the example of Wéllstein
The vineyard is never gone - it's just somewhere else.
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~ Roadmap of the German Brick and Tile Industry to
Climate Neutrality
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Regardless of this, we are doing a lot to reduce these low CO, emissions even further:

Together with the Fraunhofer Institute, JUWO operates
an extensive research project on the use of
of green hydrogen for brick production.

In addition, we are a member of numerous networks with the aim,
implement the transformation.
Since 01.09., a new position of project engineer has been created for this purpose.

Created

Since 2022 exclusively electricity from renewable energies

Carbon footprint management system according to EN 14064-1

Direct advantage for construction companies:
The QNG seal for the masonry is already "in the bag".
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Sustainability - "Green Deal" since 1862
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e
JUWO solar park on 23 ha and planning of new production plant
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Layout JUWO Plant 4
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Living sustainability in production and administration

Supervised by a safety and environmental officer.
Notices and regular training and meetings for ....
«  Waste prevention

« Waste separation

« Energy saving behaviour

Company suggestion scheme (BVV) as a source of ideas

Efficiency as a constant companion
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More projects

The Brick Bee's

What supports the overall sustainability picture?
« Regional supply chains of products and raw materials

 Social and societal commitment of the company

« Appreciation of the employees

A brick house makes you happy 7110.01.2023 09:29

www.juwoe.de



Executed objects
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ThermoPlan TS12 42.5 cm

Bitsch + Bienstein, Wiesbaden, Kaiser-Friedrich-Ring 79
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ThermoPlan MZ90-G 36.5 cm

Karl Dudler Architekten, Frankfurt, SEG Wiesbaden, Bierstadter Hohe
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Bad Nauheim, Salinenhof

ThermoPlan MZ10 36.5 cm
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— Bad'Kreuznach Champer of Commerce and
Industry

ThermoPlan TS12 42.5 cm
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ThermoPlan MZ80-G 42.5 cm
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S
Basics

Building physics

Formulas

Technical data
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e
Basics: Bulk density

Weight per volume usually in
kg/dm? (kg/Itr.)
t/ m3 g/cm?
Examples:
Water: 1.0 t/m3
PS: 0.015 t/m3 15 kg/m3
Sand: 1.6 t/m3
Granite: 2.7 t/m3
Steel: 7.85 t/m3
Lead: 11.34 t/m3
Gold: 19.32 g/cm3
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Brick density

ThermoPlan RX60 0.50 kg/dm?

ThermoPlan S75 0.60 kg/dm?

ThermoPlan TS12 0.75 kg/dm?

ThermoPlan TS? 0.80 kg/dm?

Plan soundproofing brick 1.2 1.2 kg/dm?
Plan sound insulation infill brick 2.0 kg/dm?

A brick house makes you happy



Requirements for the wall

Load-bearing|capacity

Sound insula Fire protection

Thermal insulati Economic efficiency
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Requirements for the wall

Load-bearing|capacity

Sound insulatg

Thermal insulsi

Fire protection

Economic efficiency
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S
Basics: U-value, lambda

Lambda
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-
Lambda values Examples

e VIP vacuum Insulation Panel 0.007 W/mK
« Resol foam 0.022 W/mK

« EPS0.035W/mK

« ThermoPlan RX60 0.060 W/mK
« ThermoPlan S7° 0.075 W/mK

e ThermoPlan T10 0.10 W/mK

« ThermoPlan HLz 0.39 W/mK

« Water at 20° C 0.604 W/mK

« Clinker 1.6 kg/dm? 0.68 W/mK

« Sand-lime brick 2.0 1.10 W/mK

« Reinforced concrete 2.3 W/mK

e Stainless steel 7.95 25 W/mK

e Steel 7.8 50 W/mK

« Aluminium leg. 2.8 160 W/mK

« Copper 8.9 380 W/mK
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S
Calculation U-value

A brick house makes you happy 9210.01.2023 09:29 www.juwoe.de



S
U-values brick

« GEG 2020 Reference value wall 0.28 W/m?K

« ThermoPlan T 14, 30 cm 0.41 W/m?K

« ThermoPlan S 9, 36.5 cm 0.23 W/m?K

« ThermoPlan S 7>, 42.5 cm 0.16 W/m?*K

« ThermoPlan RX60, 50 cm 0.11 W/m?K

« Passive house wall U-value less than 0.15 W/m?K
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e
Table U-values, technical data
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Price List 2022 Page 36 37
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Requirements for the wall

Load-bearing|capacity

Fire protection

Thermal insula

Economic efficiency
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S
Sound insulation

Bulk density, the greater - the better the sound insulation
Perforation, webs, chamber shapes

Danger of resonance vibrations
Thickness resonances

Brick 0.50 0.55 0.60 0.65 0.75 0.80 kg/dm?
Aerated concrete 0.25 0.30 0.35 0.40 0.50 kg/dm?
Lightweight concrete 0.35 0.40 0.45 0.50 0.60 kg/dm?
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Bricks for MFH

ThermoPlan MZ10 MZ90-G ThermoPlan TS12/TS11
MZ80-GS, MZ75-G
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Bricks for MFH

ThermoPlan RX65-G ThermoPlan RX-80-GT

9910.01.2023 09:29



Prufwerte Schallschutz MeinZiegelhaus

RX65-G, RX80-GT

MZ65, MZ70, MZ8

TS12, TS11

MZ80-GS, MZ90-G, MZ75-G

A brick house makes you happy

Stand 25.11.2021 R w,Bau,ref
Produkt Wandstirke | Prifergebnis

dB
ThermoPlan RX65-G 30 48
ThermoPlan RX65-G 36,5 49,5
ThermoPlan RX65-G 42,5 48,7
ThermoPlan MZ65 42,5 46,4
ThermoPlan MZ70 36,5 45,4
ThermoPlan MZ8 30 43,9
ThermoPlan MZ8 36,5 46,3
ThermoPlan RX80-GT 36,5 50,7
ThermoPlan RX80-GT 42,5 49,6
ThermoPlan MZ80-G 36,5 50,8
ThermoPlan MZ80-G5 42,5 50,8
ThermoPlan M290-G 30 48,2
ThermoPlan MZ90-G 36,5 50,8
|ThermePlan MZ90-G 42,5 50,8
ThermoPlan MZ10 30 49,4
ThermoPlan MZ10 36,5 51,3
ThermoPlan TS12 30 48,3
ThermeoPlan TS12 / TS11 36,5 45,5

www.juwoe.de




Bricks for apartment building

« Anything with more than one flat is an apartment building

« Sound insulation of the flats among each other/above each
other and next to each other is required by law

« So-called. Granny flats are also a second flat, sound insulation
required

« Sound insulation to the other flat

« Sound insulation against external noise
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e
Product selection

« Detached house

— ThermoPlan T10
— ThermoPlan S9

— ThermoPlan S8

— ThermoPlan S7°
— ThermoPlan RX60

— ThermoPlan MZ70
— ThermoPlan MZ65

« Apartment house

ThermoPlan TS12
ThermoPlan TS11
ThermoPlan MZ10
ThermoPlan MZ90-G
ThermoPlan MZ80-GS
ThermoPlan RX80-GT
ThermoPlan RX65-G
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e
Product selection
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e
Selection of products from the price list
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MFH
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Bad Kreuznach, Schubertstral3e 15-17, Bauverein, 14 flats

KfW EffHaus 70 with 36.5 ThermoPlan TS12
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4 MFH EffHaus 70 Bad Kreuznach GEWO Bau KH
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ThermoPlan MZ 90-G / MZ80-GS / MZ75-G
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Requirements for the wall

Load-bearing capacity

Fire protection

Sound insulatg

Thermal insula

Economic efficiency
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Compressive
strength
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Compressive strength

A brick house makes you happy

S 836.5cm
DFKI 8

approx. 950 kN
= 95 tons
= 2.4 Truck 40-Ton
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T ——
Table f, - Values, technical data

¢ fk = Value
— Characteristic value of compressive stress

— According to EuroCode 6 (more precisely: DIN EN 1996
since approx. 201 5)

« Formerly: o, Sigma 0 - value
— Basic value of the permissible compressive stress
— According to DIN 1053-1 (older German standard)

¢ fk — GO ’ 264
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e
Specifications of the technical data
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e
Table technical data
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Price List 2022 Page 36 37
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Requirements for the wall

Load-bearing

Sound insulat

Thermal insula

capacity

Fire protecti4

— Economic efficiency

A brick house makes you happy
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London
12 July '06
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Grolsheim 09/2014
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Essen 21.02.2022
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« The day after the fire, the authorities called in a facade expert, according to local media
reports. He came to the conclusion "after a first cursory inspection - still unofficially - that
the problem was not the building facade...". Rather, balcony covers made of PVC, which
covered the balconies both laterally and transversely, are said to have been decisive
for the rapid spread of the fire. Pictures taken during the fire show that the flames on
the balcony floors were particularly strong. The pictures taken the next morning show that
of the balcony floors, balustrades and partitions, only the metal substructures survived the
fire.
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Essen Fire Brigade

After the extinguishing work, it is easy to see that the non-combustible
insulation boards remained on the fagade. Contrary to initial reports, no
polystyrene was used.

- Youtube films and newspaper reports show: The building facade was not
insulated with polystyrene, but with non-combustible rock wool. The
insulation material has been preserved.

- The most important cause of the fierce, inferno-like fire was the morning
storm. Storm conditions prevailed on the morning of the fire, wind provided
oxygen and swept the flames in all directions.

- The insulation system is predominantly a composite thermal insulation
system, in the area of the loggias probably a curtain wall, whose weather
protection panels are no longer recognisable on the fagade, their material is
still unknown.

- The balcony parapets were clad with PVC panels all around, which were
heavily involved in the fire. The panels were completely burnt. Burning
material splashed around probably came from this cladding.

- The floor of the surrounding south-facing balconies burned to its full extent
over all four floors. It is assumed that it was made of wood. With a house
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© Essen Fire Brigade

In the current (21.02.2022) at a 4-storey apartment building with a length of approx. 100 m and an L-shaped structure in Bargmannstrasse, there are again speculations about the involvement o
The films and photos circulating in the social and public media impressively show the intensity with which the fire is taking place "in front” of the fagade on the balconies. You can see in the pictures that all the
Now the following facts began to emerge:

=YouTube films and newspaper reports show that the building fagade was not insulated with polystyrene, but with non-combustible rock wool. The insulation material has been preserved.

=The main cause of the fierce inferno-like fire was the morning storm. Storm conditions prevailed on the morning of the fire, wind provided oxygen and swept the flames in all directions.

®The insulation system is a composite thermal insulation system.

»The balcony parapets were clad horizontally with PVC panels all around, plus balcony partitions, balcony soffits with PVE cladding and vertically arranged PVC fagade decoration elements, which were heavily invol
=The floor of the surrounding south balconies burned to its full extent over three floors. It was probably made of wood, in any case of a combustible material. With a house length of 90 m and a balcony width of 1.2
»The fagade mainly consists of windows and almost floor-to-ceiling French doors. The high proportion of glazing of around B0 % of the fagade area is one of the reasons why the flames from the balcony quickly pe
*The complete destruction of the housing complex can be traced back to the following weak points: combustible balcony floors and PVC cladding, large window areas, and all amplified by the hurricane-like wind.
=\'ery quickly after the fire, there was speculation about burning polystyrene. In Germany, the term "composite thermal insulation system" is reflexively followed by the thought of burning polystyrene, a negative c
=The right lesson from the fire is: even with an incombustible fagade, the fire risks are not zero if large fire loads burn in front of buildings. Explanations on this can be found in the fire report of the Energy Institut
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https://www.haustec.de/management/panorama/grossbrand-essen-brandschutz-im-wohnungsbau-deutlich-erhoehen

The brick has already gone through the fire!

High fire protection!

Fire wall F9OA+M REI M 90

fire resistant F90A REI 90

highly fire-retardant F60A REI 60
« fire retardant F30A REI 30
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e
Table technical data
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A brick house makes you happy 13310.01.2023 09:29 www.juwoe.de



Requirements for the wall

Load-bearing|capacity

/ Fire protection

Sound insulat

Thermal insula
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T ——
Optimal for the customer's application

Correct product selection
* Good advice

e Good accessories

« Good service

 Fair price
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e
Goal: Customer satisfaction

« Multiple customer
« Recommendation
e Win-win situation
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e
Other properties - Arguments

« Dry from the start

« Warm

« Strong

* Quiet

« Wall construction with simple structure
« Regionally available

« Climate-neutral production since 01.01.2022 for all
JUWO and Zeller products!

13710.01.2023 09:29
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Emissions that are unavoidable due to production and transport are fully offset by funding recognised
environmental protection projects registered under the United Nations Framework Convention on
Climate Change (UNFCCC). This approach can be criticised. We also say quite clearly: balance-neutral does
not mean emission-free. We are all still working on that. However, it is unquestionable that this will finance
projects that benefit environmental protection in general. We at JUWO see the purchase of emission
certificates, the so-called CERs, as a donation to nature conservation in general. Because sustainability is far
more than just CO2. Moreover, collateral damage is often tacitly accepted. We know this even in Europe
from many examples. With an electric car, we are by definition driving in a climate-neutral way, but the
environmental damage caused by the battery etc. is often ignored. That's why we don't get involved in
hydropower projects in emerging countries, for example, where there is no guarantee that indigenous
peoples will not be displaced to build the reservoirs. We deliberately choose recognised United Nations
projects that are in line with our own principles. The UN is a central, globally recognised and above all
non-profit organisation. You can imagine how many organisations want to make money with these
certificates. You sometimes hear that only expensive certificates are good certificates. Which commercial
organisation would want to contradict that? At the UN, we can assume that all the money goes to the
project. For 2021 and 2022, we will support ongoing projects for wind power and sustainable waste to
energy. If you would like to know more, please contact us.

From 01.01.2022, we will be the first brickworks in Germany, and indeed the first masonry brickworks ever,
to make our entire production process climate-neutral, including at all locations, on the basis of our
CFMS.
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e
For the construction of EFH

ThermoPlan S8 0.08 W/mK

since 2010
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ThermoPlan S 75

« Wide 36.5cm 42.5 cm and 49 cm
« Strong Compressive strength class 6
« Warm Lambda 0.075 W/mK
U-value 0.19 0.16 and 0.14 W/m?K

since summer 2013
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ThermoPlan S 7°

DAS ist eine Wand!



42.5 cm ThermoPlan S 7> with plaster
U-value 0.164 W/m?K

How many centimetres of EPS are needed on a

24 cm HLz wall to achieve the same U-value?
achieved???

24 x HLz TP 240 with 18 cm ETICS WLG 035
U-value 0.1679 W/m?K
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Property example: Residential complex Selztal in Alzey,

371 units

« Client: Alzeyer Baugesellschaft mbH & Co. KG
« Architect: Sinopoli Architects, Alzey
« Structural analysis and building physics: Fischer & Weisbrod, Osthofen
« Contractor: Iselborn, Bad Kreuznach
« KfW Efficiency House 55 with 31 flats
e Construction time shell I. BA (14 WE): 08/2016 to 12/2016
Il. BA (17 WE): in 2017
« Exterior wall tile: ThermoPlan MZ80-G in 36.5 cm
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T ——
Object example: Selztal residential complex in Alzey
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Object example: Selztal residential complex in Alzey
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Property example: Residential complex Selztal in Alzey, 31
units
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e
Advantages solid construction

« Massive = Mass
— Good sound insulation
— Best fire protection, NOT flammable!

— Great heat storage, balanced climate, good thermal
insulation in summer

— Permanent

— Stable in value

— Low maintenance costs

— Also for water damage - rot-proof

— Easily modifiable through conversion
— www.massiv-mein-haus.de
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S
Solid walls
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e
Solid construction - timber

« Brick: ecological, constructwood: renewable

sustainable
» Durable « Mostly just boards and
 Brick and nothing else insulation and foils
(up to 0.075)
« Non combustible « Combustible

e Ex: MFH Fire
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e
Solid construction vs. prefabricated

« Massive ConStru-C tlgcr)er?abricated
. Heavy construction/prefabricated house
- Sound absorbing due to  Lightweight construction
mass « Sound insulation due to separation,
« Heat storage low mass
« Mineral « Less storage mass
+ Non flammable » Organic
« Windproof with plaster » Combustible
- Quick - plane brick « Windproof due to foils

« Easily changeable » Quick
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Types of bricks

« according to material/production types
Binder-bound stones
Concrete Stones
Lightweight concrete blocks (pumice,

expanded clay, wood shavings)

Sand-lime bricks

Gas concrete / aerated concrete blocks
Ceramic bonded (fired) bricks

Vertical hole brick

Clinker
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Market shares wall-building
rials
I Market share bricks

Market share KS

Market share other

Nordrhein-Westfalen

All Germany
44 % Brick

o N 26 % KS

18 % Aerated concrete

12 % other

Baden-W rttemberd
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e
Special properties of brick

Load-bearing capacity, compressive strength
Thermal insulation

Sound insulation

* Fire protection

« Dry from the start!!!

« Humidity behaviour

» Processing possibilities, machining
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The brick is dry from the start!

e Has its full thermal insulation from the start
e |s fired at 950°C
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Water in installed condition (shell with 70 m?® masonry)

Aerated concrete 20 % by Brick 0.5 % by

volume volume
alorprox 14,000 a{)rprox 350
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Moisture content of lightweight concrete

blocks

5.274 kg water per stone
231.2 Itr water per m?

38.6 % Water

Bulk density wet 0.8399
Bulk density should be 0.45
kg/dm?

Bulk density dry 0.61

A brick house makes you happy

16210.01.2023 09:29

www.juwoe.de



T ——
Processing
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There are no dowel problems:

Percussion mechanism on the impact drill

switch off !!
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Drilling into bricks
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Drilling into bricks

« Sharply ground

« Without blow

« Little pressure

« Clean hole,
without chipping

« Dowel holds!
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DIN 1053 9.3 Bond

"The brickwork must be laid in bond, i.e. the butt joints and
longitudinal joints of superimposed layers must be offset.

The overbinding dimension must be > 0.4 h or > 45 mm, where h is the
brick height (nominal dimension). The larger value is decisive.

[

Overbinding dimension G > 0.4 h
>45mm
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cm
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e
Corner 42.5 cm
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-
DeRa bowl
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Flat partition walls Backfill brick 24 cm

e 24 cm wall thickness

« Backfilled with flowable concrete 0-16
mm

« R'w=55dB
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ThermoPlan MZ 70

Wall thickness: 24 ¢cm 30 cm 36.5 cm 42.5 cm 49 cm
U-values: 0.27 0.22 0.18 0.16 0.137 W/m?K

Since 2007 as MZ 8
Since 2010 as MZ 7
Since 2015 as MZ70
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ThermoPlan MZ 7 49 cm
U-value 0.137 W/m2K
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21.08.2014
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Processing videos
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https://www.juwoe.de/de/mediathek-downloads/filme.php

Construction site report
JUWO fixed-price house

To the finished shell in record time




In record time to the finished shell

Location: Trier

Exterior brick: ThermoPlan T10
*Brick interior: Planziegel Hlz
*Incl. supplementary formats

Team: 3 men (1 master, 2 helpers)
«Construction time: 5 days for complete masonry construction
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e
The base plate is poured
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e
The first delivery from Wéllstein
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e
Professional unloading and the demonstration master can

start with the briefing
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T ——
The second delivery ... Everything has to be in its place.
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The first layer
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In four hours, the first layer was levelled.
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Now the
plane
bricks must
all be

processed
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S
Stone on stone
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Already after a few hours the building grows
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With precise application of the first layer, processing is easy
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The result of one day
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e
The exterior walls and part of the load-bearing interior walls were

tackled the next day
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e
Soon it will be done

A brick house makes you happy 20610.01.2023 09:29 www.juwoe.de



e
In only 30 hours with three people, EG finished
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A complete floor is created
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The delivery time of the ground floor ceiling was bridged by the
construction of the garage.
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S
Material for the DG

A brick house makes you happy 21010.01.2023 09:29 www.juwoe.de



e
First layer in the attic, now only the weather has to cooperate
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Precise information in the building plans made it possible to cut the
gables according to the roof pitch....
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e
and be designed as ring anchors with U-shells in wall thickness
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e
The ring beam encloses the masonry
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e
Filling the ring anchor in detail
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e
The concrete work on the structure has now been completed
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e
Partition walls in the attic
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e
Now the roof truss can be placed
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Craftsmanship in perfection
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Insulation on the ring beam and....
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e
Ready, ... topping-out ceremony!
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e
The result of 120 hours of work with a specialist and two helpers

from the top edge of the floor slab.
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Conclusion
The complete brick masonry was completed in 5 days.

-With one master and two helpers
-In top quality, clean and without a foreign body (non-brick) in the wall.
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Any questions?
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Many thanks
for your attention
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