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TURKIYE'NIN LIDER MARKASI

TEKNOPANEL

TURKEY'S LEADER BRAND TEKNOPANEL

Teknopanel olarak 2005 yilinda kuruldugumuz glinden
buglne musterilerimize diinya standartlarinda hizmet
vermek icin calisiyoruz. Teknopanel catisi altinda;

Teknopanel sandvig panelleri, Teknopor EPS Isi Yalitim

Uriinleri ve Teknosistem Mantolama Sistemleri
ifkalarimiz yer aliyor.
merkezimiz ve ilk dretim

devam ettik. 2016 yilinda izmir'de tohumlarini attigimiz

46.000m? lik yeni yatirimimizla da bdytme stratejimizi

strdurlyoruz.
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We began the journey from our plant in Mersin, where

our headquarters and first production facility was

established on an area of 34.000 m? Based on our
objective to manufacture at a high standard, we
continued to produce at a second location - our Sakarya
factory opened in 2013, which covers an area of 35.000
m?. We sustain our growth strategy with our latest

investment izmir, which covers an area 46.000m?

Today, our facilities, where Sandwich Panel, EPS Thermal
Sheets are

Insulation products and Trapezoidal

manufactured at high-quality standards, are among the
most leading edge production facilities in Europe.
Thanks to our industry-expert R&D team and new
investments realized, we provide fast and effective
solutions to the needs of our customers with our 13,5
million square meter Sandwich Panel and 1,2 million cubic
meter EPS production capacity. We carry these products,
manufactured on our own land, with pride to four corners
of the world by exporting them to 3 continents.

We strive to conduct a flawless business in all these
production and marketing processes. With the effort
we put in; we are glad and proud to rank among
Turkey's Top 500 Industrial Enterprises list of
Istanbul Chamber of Industry and be the leading
company in the industry with our 460 employees.
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2005
Ocak

January

Resmi Kurulus,

Mersin
Official
Establishment, Mersin

2005
Haziran

June

llk Uretim Tesisinin
Kurulusu, Mersin
(34.000 m?)
Establishment Of The
First Production
Facility, Mersin

O

2006
Ocak

January

Trapez Ve

EPS Hatlarinin
Devreye Alinmasi
Commissioning Of
Trapezoidal Sheet
And EPS Lines
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2006
Agustos

August

Sandvi¢ Panel
Hattimin

Devreye Alinmasi
Commissioning Of The
Sandwich Panel Line

2007
Ocak

January

ik Ihracat,
Gircistan
First Export,
Georgia

2007
Subat

February

Istanbul

Ofis Acilisi
Opening Of Istanbul
Regional Office



2011
Mart

March

Ikinci Sandvig Panel Hattinin
Devreye Alinmasi
Commissioning Of The
‘Second Sandwich Panel Line

w2015
Ocak

January

ikinci EPS Hattinin
Devreye Alinmasi,
Sakarya
Commissioning Of The
Second EPS Line, Sakar

2014
o Subat |

February .J
Sandvig Panel Hattinin
Devreye Alinmasl, Sakarya
Commissioning Of The
Sandwich Panel Line, Sakarya

2013 §
o Agustos

August

EPS Hatlarinin

Devreye Alinmasi, Sakarya
Commissioning Of The EPS Lines,
Sakarya

2016

August

Yatirimi, izmir
(46.000 me)

Third Production
Facility, lzmir

2012
Aralik

ikinci Uretim Tesisinin
Kurulusu, Sakarya
(35.000 m?)
Establishment Of The
Second Production Facility,
Sakarya

Adustos

Uctinci Uretim Tesisi

pe Investment For The

O

2018
Temmuz

July

Uctincti Uretim Tesisinin
Kurulusu, izmir
Establishment Of The
Third Production
Facility, lzmir

2018
Agustos

August
EPS Hattinin
DevreyelAlinmasi
Commissioning Of The
EPS Ling




HER
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TEKNOPANEL

TEKNOPANEL ALL AROUND THE WORLD

Mersin, Sakarya ve izmir'de bulunan (¢ Uretim
tesisimizle, TUrkiye'nin ulasim acisindan en stratejik
noktalarinda yer aliyoruz. Bu sayede musterilerimiz

bize, biz onlara her an kolaylikla ulasabiliyoruz.

Ayrica Urlnlerimizi Avrupa, Asya ve Afrika kitasindaki
64 iilkeye ihrag ederek diinya devleri arasinda da boy
gosteriyoruz. Teknopanel olarak, dogudan batiya,

kuzeyden gtineye yeni hizmet noktalarini binyemize

katiyor ve bliylmeye

devam ediyoruz.

Igindekiler / Index



« Sakarya

.- - II"T p .-,'. ' .
zmiT ‘ . Mersin * y

e
T
i B
-
|

| P

I

|

EEE B =
I =

e
BE
14

icindekiter / Index B



El icindekiter / Index




BIZIM ICIN KALITE
HER ACIDAN BAKABILMEK

WE BELIEVE THAT QUALITY IS BEING ABLE TO LOOK FROM EVERY ASPECT.

Tlm Uretim slireclerimizde, cevreye karsi
sorumlulugumuzun bilincinde olarak hareket
ediyoruz. TS EN ISO 9001 Kalite Yonetim Sistemi'ni
uyguluyor, etkinligini strekli iyilestirmek icin
calisiyoruz. Attigimiz tim adimlarda, yasal
gerekliliklere, Urln kalitesine yénelik ulusal ve
uluslararasi standartlara her zaman bagli kalmaya
6zen gbsteriyoruz.
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ISI YALITIMI
WHAT IS THERMAL INSULATION? N E Di R?

YALITIMSIZ DAIRE

UNINSULATED APARTMENT

YALITIMLI DAIRE B

INSULATED APARTMENT

- YAKIT

Isi yalitimi, yapilarin farkh sicakliklara sahip ic ve
dis ortamlar arasindaki isi gecislerini azaltmak icin
yapilan islemlerdir.

Kis aylarinda dis ortamdaki soguk hava, i¢ mekanlarda
Isi kaybina; yaz aylarinda ise dis ortamdaki sicak hava,
ic mekanlarda isi artisina neden olur. Biz de yasadigimiz
mekanlarda mevsime gdre Is1 ayarlamalari yapariz.
Kis aylarinda Ustimemek igin kémr, dogalgaz gibi
yakitlar kullanarak isiyi artirir, yaz aylarinda da
klima gibi sogutma cihazlariyla i1siy1 distrtrtz.

Bu I1sitma ve sogutma islemleri sirasinda da blyik
miktarda enerji harcariz.

Isi kayiplarini ve isi artislarini azaltmak, ortamlar arasi
IsI transferini &nlemek ve tim bu enerji harcamalarini
en aza indirmek icin is1 yalitimi yapilarin vazgegilmezidir.

Yapilarin dig cephelerinde, kapilarinda, ¢atilarinda,
dosemelerinde ve tesisatlarindaki isi kdprleri, dig
ortamdan i1si transferi yapar ve harcadidimiz enerjinin
¢ok 6nemli bir kisminin kaybolmasina neden olur.

Isi yalitimi, yapilarda bu isi kbprulerini yok eder,
konforlu ortamlar olusturmak icin harcadigimiz
enerjiyi azaltir, enerji giderlerimizde tasarruf
etmemizi saglar.

%>50'nin Uzerinde enerji tasarrufu saglayan isi yalitimi,
ayni zamanda yapilarin 6mrind uzatir, degerini
artirir. Saglikli bir yasam stirmek, dodal kaynaklarin
tiketimini azaltarak kliresel isinmaya karsl dnlem almak,
saglikli bir cevre olusturmak ve llke ekonomisini
korumak icin de is1 yalitimi mutlaka hayata gecirilmesi
gereken bir uygulamadir.

m Isi Yahtimu / Thermal Insulation

YAKIT

Thermal insulation consists of processes carried out to
reduce heat transmission between interior and exterior
environments of buildings with different temperatures.

Cold air in the exterior environment leads to heat loss in
interior environments in the winter, while hot air in the
exterior environment leads to temperature increase in
interior environments. We adjust the heat of our living
spaces according to seasons. We increase the heat by
using fuel such as coal and natural gas in order not to
feel cold in winter, and reduce the heat with cooling
devices such as air-conditioning systems in summer.
We spend a large quantity of energy during these
heating and cooling processes.

Thermal insulation is essential for buildings in order to
reduce heat loss and heat increase, prevent heat
transfer between environments and minimize all this
consumption of energy.

Thermal bridges in exterior walls, doors, roofs, floors
and installations of buildings transfer heat from
exterior environment and cause loss of a very
significant portion of the energy we spend. Thermal
insulation eliminates these thermal bridges, reduces the
energy we spend to create comfortable spaces, and
provides savings in our energy expenses.

Achieving energy saving above 50%, thermal insulation
also prolongs the life and increases the value of
buildings. Thermal insulation is an application that
should definitely be realized to lead a healthy life, take
measures against global warming by reducing the
consumption of natural resources, create a health
environment and protect national economy.



NEDEN
ISI YALITIMI?
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ENERJI VERIMLILiIGI VE ENERJI TASARRUFU

ENERGY EFFICIENCY AND ENERGY SAVING

Yapiniza uyguladiginiz isi yalitimi sayesinde,

yasam konforunuz sinirlanmadan ihtiyaciniz olan
enerjiyi daha verimli ve etkin kullanabilirsiniz.
Béylece, bosa harcanan enerjiyi minimuma indirir,
enerji kaynaklarini daha verimli kullanmis olursunuz.
Enerji verimliligi saglayan isi yalitim uygulamalari
projelerin baslangic yatirimlari acisindan ek bir maliyet
gibi algilanabilir. Ancak geri dénlsleri hesaplandidinda
dnemli ekonomik kazanimlar elde edilir.

Dogru yapilan is1 yalitimi, bina enerji giderlerinizi
ortalama %50 dUsUrdr, kis aylarinda daha az enerji
tliketimiyle daha ¢ok 1sinmanizi sadlar, yaz aylarinda
da yasadidiniz mekanin asiri 1Isinmasi engeller.

Thanks to thermal insulation applied on your building,
you can use the required energy more efficiently and
effectively without restricting the comfort of your life.
Therefore, you minimize the wasted energy, and use
energy resources more efficiently.

Thermal insulation applications that provide energy
efficiency can be considered an additional cost in
terms of initial investments of projects. However,
significant economic achievements are derived when
the rate of return is calculated.

When applied correctly, thermal insulation reduces the
energy expenses of your building by 50% on average,
ensures more heating with less energy consumption in
winter, and prevents excessive heat in your living
spaces in summer.

Binalarda Is1 Kaybi

Heat Loss In Buildings

Dis Duvarlar
Exterior Walls

%50

Zemin Kat ve

Temel Duvarlari
Basement And Foundation Walls

%10

Pencere ve
Kapilar

Windows And Doors

%20
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Is1 Yalitimiyla Enerji Verimliligi

Energy Efficiency With Thermal Insulation

Dinya enerji ihtiyacinin 8nemli bir bélimint karsilayan ve rezervleri kisith olan petrol, dogalgaz gibi fosil yakitlar
buglin hizla tlikenmektedir. Enerji intiyacinin strekli arttigi ancak kaynaklarin gittikce azaldigi dlinyada, enerjinin
verimli kullaniimasini saglamak icin cok cesitli programlar uygulanmaktadir. Isi yalitimi ise en basarili enerji
tasarrufu araclarindan biri olarak 6ne ¢ikmaktadir.

Codrafi konumu nedeniyle dért mevsimin yasandigi Ulkemizde, kisin 1sinmak, yazin da serinlemek icin kullanilan
enerji her gecen glin artmaktadir. Enerji ihtiyacimizin %70'ini ithal ederken, bu enerjinin %30-40°1 binalarda
tuketilmektedir. Enerji tasarrufu ve verimliligi, enerji arz glvenliginin saglanmasi, disa bagimlilik risklerinin
azaltilmasi, cevrenin korunmasi ve iklim dedisikligine karsi mlcadelesine destek olunmasi amaciyla tilkemizde
enerji verimlilidiyle ilgili pek cok politika gelistirilmektedir.

Binalarda enerji verimlilidi icin uygulamaya giren “Binalarda Enerji Performansi Yonetmeligi” ile birlikte mevcut
ve yeni yapilacak binalar icin 1 Ocak 2011'de “Binalarda Enerji Kimlik Belgesi” alma zorunlulugu getirilmistir.

Binalarda isI kayiplarinin %50'si dis duvarlarda, %20'si catilarda, %20'si pencere ve kapilarda, %10'u zemin kat
ve temel duvarlarinda gerceklesmektedir. Binaniza yaptirdidiniz 1s1 yalitiminin sagladidi enerji tasarrufu, 1si ve
elektrik giderlerinizi %50 oraninda azaltir, enerjinin ve dodal kaynaklarin daha verimli kullaniimasini saglar.

Meeting a significant portion of the world's energy requirement and having limited resources, fossil fuels such as
petroleum and natural gas are pidly consumed away today In the world where the resources are gradua Hv dlmlnlshmq

ing energy saving and efﬂc:en'
protecting the environment and supporting the '.'ggle agalnst cllmate change

Together with “Regulation on Energy Performance in Buildings” that was entered into force for en
buildings, the obligation of obtaining “Building Energy Performance Certificate” was |mposed for ex
buildings on 1 January 2011.

- Y
e[ectrtuty expenses by 50%, and ensures more efficient use of energy and natural resources.

TSE 825 Tirkiye Bolgelere Gore Is1 Haritasi
TSE 825 Turkey Heat Map By Regions

Kirkdlarell

Balikesir

4. Bolge 4+ Region

1. Bolge 1 Region 2. Bolge 2 region 3. Bolge 3+ Region

Is1 Gegirgenlik Katsayisi Isi Gegirgenlik Katsayisi Isi Gegirgenlik Katsayisi Isi Gegirgenlik Katsayisi

Thermal Transmittance Coefficient Thermal Transmittance Coefficient Thermal Transmittance Coefficient Thermal Transmittance Coefficient

U=0,70 W/m2K U=0,60 W/m2K U=0,50 W/m2K U= 0,40 W/m2K
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Isi yalitimi, 1s1 hareketlerini ve buhar yogusmasini
azaltir. Bu da, yapida olusabilecek nem, kiflenme,
donma, bozulma ve demir aksaminin korozyana
ugrayarak zayiflamasinin éniine gecer, yapinin
korunmasina yardimci olur. Isi yalitimi sayesinde
yapinizin d8mri uzar ve dayanikhlidi artar, béylece
deprem guvenligini saglamaya da katkida bulunur.

+

Yapiniza dogru Isi yalitimi yaptirarak saglayacadiniz
ic mekanlar arasindaki homojen Isi dagilimi,
yasam alanlarinizdaki konforu artirir.

Bununla beraber, yapinin disina yapilan i1si yalitimi;
insan saghdi Gzerinde olumsuz etki yaratabilecek
nem, kif, mantar, rutubet, tozlanma, gtrUltd,

hava kirliligi gibi fakt&rlerin de olusmasini énler.

DAHA GUCLU VE DAHA UZUN OMURLU YAPILAR

STRONGER AND LONGER-LASTING BUILDINGS

POSITIVE EFFECT ON HUMAN HEALTH

Is1 Yahtimi / Thermal Insulation

Thermal insulation reduces heat movements and
vapor condensation. Therefore, it prevents
humidity, mold, freezing, deformation that may
occur in the building and weakening of iron parts
due to corrosion; and helps preservation of the
building. Your building has an extended life and
increased durability thanks to thermal insulation,
which also contributes to earthquake safety.

INSAN SAGLIGINA OLUMLU ETKIi

Homogeneous heat distribution between interior
areas with correct application of thermal insulation
enhances the comfort in your living spaces.

Moreover, thermal insulation outside the building
contributes positively to human health by
preventing factors such as humidity, mold, fungus,
moisture, dust, noise and air pollution that may
have negative effects on human health.

Bl



CEVRE VE EKOLOJIK DENGE

ENVIRONMENT AND ECOLOGICAL BALANCE

Isi yalitim uygulamalari, Tlrkiye ve Avrupa Thermal insulation applications are systems that comply
standartlarina uygun ve ekolojik dengeyi korumaya with Turkish and European standards, and help protection
yardimci bir sistemdir. Isi yalitimi uygulanmis yapilarin of the ecological balance. Minimum energy is used for
isitilmasi, sogutulmasi ve iklimlendirilmesinde heating, cooling and climatization of thermal-insulated
minimum enerji kullanilir. Béylece komiir, dogalgaz buildings; reducing the consumption of fossil fuels such as
gibi fosil atiklarin tiiketimi azalir. Bunun sonucunda coal and natural gas. In consequence, emission of carbon
da, atmosfere yayilan karbondioksit (CO,), dioxide (CO,), sulfur dioxide (SO,) and other harmful
kUkUrtdioksit (SO,) ve dider zararl sera gazlarinin greenhouse gases spreading into the atmosphere is
salinimi minimum diizeye iner, cevreye ve ekolojik minimized, and the negative effect on the ecological
dengeye olan olumsuz etki de azalir. balance is reduced.

Yapilariniza standartlara gére is1 yalitimi yaptiginizda, When you apply thermal insulation in your building in
dogdru secilmis yakit tlrtnl uygun bir teknikle accordance with standards and use the correctly selected
kullandiginizda, harcadiginiz enerjinin tamamindan fuel type with an appropriate technique, you utilize the
Isitma veya sogutma amaciyla yararlanmis whole energy consumption for heating or cooling
olursunuz. Bdylece enerjiyi bosa harcamadan, purposes. Therefore, you can minimize the effect of the
yakitin cevre kirliligine olan etkisini minimuma fuel on environmental pollution without wasting energy.

indirebilirsiniz.

Kuresel Isinmaya Karsi Isi Yalltlml

Thermal Insulation Against Global Warming

Atmosferdeki gazlarin gelen giines isinlarina karsi
gecirgen, buna karsilik geri salinan uzun dalgali
yer Isinimina karsl cok daha az gecirgen olmasinin
sonucu olarak, yer kirenin beklenenden daha cok
Isinmasina sebep olan dodal slirece “sera etkisi”
(greenhouse effect) denir. insanoglu tarafindan
atmosfere salinan gazlarin sera etkisi yaratmasi
sonucunda dinya ylzeyindeki sicakligin yikselmesi de
“klresel 1Isinma"ya neden olur.

Sera Etkisi
Greenhouse Effect

Klresel Isinma ve buna badli olarak ortaya ¢ikan kiresel iklim degisikligi son yillarda diinyanin karsilastigi en
dnemli sorunlarin basinda gelmektedir ve diinyada yasayan tiim canlilarin yasamini tehdit etmektedir. iklim
dedisikliklerinin en belirgin sonuclari, diinyanin giderek isinmasi, buzullarin erimesi, deniz seviyelerinin ylkselmesi,
yadis sekillerinin dedgismesi, hava olaylarinin siddetinde ve sikliginda nemli artislar goriilmesi ve tlim bunlara
badl olarak ekolojik yapinin degisime ugramasi olarak 6zetlenebilir.

Dodru 1s1 yalitiminin yapilmasi, kiiresel isinma ve iklim degisikliginin énline ge¢cmek icin alinan en blyik
onlemlerden biridir.

“Greenhouse effect” is a natural process, by which the earth is heated more than expected due to the fact that the
[ n the atmosphere transmit incident solar rays but much less of the long wav: ; ;

rds. “Global warming" is caused by the increase of temperature on the earth’s surface in consequence of the
greenhouse effect created by gases that are emitted into the atmosphere by humans.

Global warming and global climate change occurring parallelly is the leading problem that the earth has been
ring in recent years, and threatens all living creatures on earth. The most distinctive outcomes of climate
an be summarized as gradual warming of the earth, melting of glacie e in levels, change of
_ n patterns, observation of significant increases in the intensity al ncy of extreme weather events,
and changes that the ecological structure undergoes depending on all these reasons.

Correct thermal insulation is one of the most important measures taken to prevent global warming and climate change.

Is1 Yalitimi / Thermal Insulation



SES YALITIMINA YARDIMCI

HELPING SOUND INSULATION

Isi yalitimi, disaridan gelen hava etkilerinin yani sira Thermal insulation reduces noise as well as weather
gUrdlttyd de azaltir. Béylece glrdltinin insan effects from outside; therefore, it helps prevention
Uzerinde olusturacadi zararli etkilerin éntne of harmful effects of noise on humans. Moreover,
gecilmesine yardimci olur. Ayrica asansor, merdiven, thermal insulation applications in building gaps such
tesisat gibi yapi bosluklarinda kullanilan ist yalitimi as elevators, stairs and installations prevent
uygulamalari, ses bacasi olusumunu engeller. occurrence of sound escape funnel.

ULKE VE AILE EKONOMISINE KATKI

CONTRIBUTION TO NATIONAL AND FAMILY ECONOMY

Yapinizi dig etkenlerden koruyan isi yalitimi sayesinde Your maintenance and repair expenses are reduced
bakim-onarim masraflariniz diser. Enerji kaynaklarinin with thermal insulation, which protects your building
optimum seviyede kullanilmasini sagladigindan from external factors. It reduces fossil fuel import
Ulkemizin fosil yakit ithalini diislrlr, enerjide and foreign dependence of our country as it ensures
disa bagimhligimizi azaltir. Ayrica bina enerji ve aile optimum use of energy resources. Moreover, it also
sadlik giderlerini azaltarak ekonomiye de katkida contributes to the economy by reducing building
bulunmus olur. energy and family health expenses.
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ERIMLERI

THERMAL INSULATION TERMS
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Isil iletkenlik Katsayisi
A (W/m K) Thermal Conductivity Coefficient y

Isil iletkenlik katsayisi, lambda (), bir malzemenin

fiziksel ve kimyasal yapisina bagl olarak o malzemenin

Istyl ne kadar ilettigini ifade eder.

Isil iletkenlik katsayist W/mK birimi, is1 yalitim
malzemesinin birbirine dik 1 m mesafedeki, 1 m'lik

ylizeyi arasindan, sicaklik farki 1°C oldugunda gegen 1si

miktaridir.

Bir malzemenin 1sil iletkenlik dederi ne kadar kliglikse

Islyl o kadar az iletir. Yani isl yalitim malzemelerinde bu

deder kliglldiik¢e malzemenin isi yalitim performansi

da o kadar artar (Sekil 1). Isil iletkenlik degeri, malzeme

kalinlidiyla birlikte, yapilarin isi yalitim projelerinin
hazirlanmasinda kullanilir.

Sekil 1: Yapi1 Malzemelerinin Is1 Yalitim Performansi

Figure 1: Thermal Insulation Performance Of Building Materials

Thermal conductivity coefficient lambda (A) indicates
how much heat a material transmits depending on its
physical and chemical structure.

Thermal conductivity coefficient W/mK unit is the
quantity of heat transmitted vertically between 1 m?
surfaces of a thermal insulation material with a
distance of 1 m when the temperature difference is 1°C.

The smaller a material’s thermal conductivity value is,
the less heat it transmits. In other words, the material’s
thermal insulation performance increases as this value
decreases (Figure 1). Thermal conductivity value is
used in preparing thermal insulation projects of
buildings together with material thickness.

*Kalinlk 5 cm @ Yogunluk =16 kg/m?

Isil lletkenlik Katsayisi A=0,031 W/mK
* Thickness 5 cm @ Density =16 kg/m®® Thermal Conductivity Coefficient A=0,031 W/mK

Mineral Yiin Levha

Mineral Wool Board

Grafit EPS Levha .
Graphite EPS Board
\
|

*Kalinlik 5,64 cm® Yogunluk =150 kg/m?

Isil iletkenlik Katsayisi A=0,035 W/mK
* Thickness 5,64 cm @ Density 2150 ka/m? @ Thermal Conductivity Coefficient A=0,035 W/mK

EPS Levha |

EPS Board

ri *Kalinlik 6,12 cm @ Yogunluk 216 ka/m?3
Isil lletkenlik Katsayisi A=0,038 W/mK

* Thickness 6,12 cm ® Density =16 kg/m*® Thermal Conductivity Coefficient A=0,038 W/mK

Gazbeton Duvar
Aerated Concrete Wall

*Kalinlik 25,76 cm ® Yogunluk =500 kg/m?

Isil lletkenlik Katsayisi A=0,16 W/mK
* Thickness 25,76 cm ® Density 2500 kg/m® e Thermal Conductivity Coefficient A=0,16 W/mK

Yatay Delikli
Tugla Duvar

Horizontal Perforated
Brick Wall

*Kalinlik 55,13 cm ® Yogdunluk =600 kg/m?

Isil lletkenlik Katsayisi A=0,33 W/mK
* Thickness 55,13 cm ® Density 2600 kg/m?® Thermal Conductivity Coefficient A=0,33 W/mK

Donatili Beton

Reinforced Concrete

* Malzeme kalinliklari TSE 825 2.Bélge U = 0,62 W/m?K veya R = 1,61 m?K/W dederine gdre hesaplanmistir.
* Material thicknesses are calculated according to U = 0,62 W/m?® K or R = 1,61 m? K/W values for TSE 825 2™ Region.
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Isil gecirgenlik katsayisi W/m2K birimi, kalinhidi d (m)
olan bir malzemenin paralel iki ylzeyinin sicakliklari
arasindaki fark 1K=1°C oldugunda 1 saatte 1 m ylizeyden
dik olarak gecen 1si miktaridir. U degeri,
malzemelerin isil iletkenlik katsayisi (\) ve ISl gegis
yénlndeki kalinligina baghdir.

Isi gecirgenlik katsayisi ne kadar klgclkse, 1s1 kaybi da
o kadar az olur. U dederi metrekaredeki enerji kaybidir.
Enerji birim fiyati ile yapi ylizey alani ve U dederlerinin
garpimi, basit bir yaklasimla enerji kaybindan dodan

maddi kaybi gOsterir.

Isil gecirgenlik direnci R dederi, bir yapi
malzemesinin IsI gecisine gdstermis oldugu
direnctir. Yapilan ya da yapilacak uygulamanin
performansini dederlendirmek icin isil gecirgenlik
direncinin de (R) hesaplanmasi gerekmektedir.

Isil gegirgenlik direnci, isil gegirgenlik katsayisinin
aritmetik olarak tersidir. Bir yapi elemaninin binadaki
kendi konumuyla ilgili termal kalitesinin bir él¢lstdur.

Yalitim uygulamalarinin amaci, U degerinin olabildigince
azaltilmasidir. R degerinin blyittlmesi, U dederinin
asadlya inmesini sadglayacaktir. R dederini artirmak
icin ya levha kalinhdinin artirilmasi ya da isi iletim
katsayisinin kii¢lltllmesi gerekir.

R DEGERI 4

R VALUE

Isil Gecirgenlik Katsayisi

Thermal Transmittance Coefficient

Thermal transmittance coefficient W/m?2 K unit is the
quantity of heat transmitted vertically from a surface
of 1m in 1 hour when the difference between the
temperatures of two parallel surfaces of a material
with a thickness of d (m) is IK=1°C. U value is
dependent on thermal conductivity coefficient (\) of
materials, and their thickness in the direction of heat
transmission.

The smaller the thermal transmittance coefficient is,
the lesser heat loss is caused. U value is the energy
loss per square meter. With a basic approach, the
multiplication of energy unit price and the building’s
surface are and U values show the financial loss
arising from energy loss.

Isil Gecgirgenlik Direnci

Thermal Transmittance Resistance

Thermal transmittance resistance (R value) is the
resistance of a building material against heat
transmission.Thermal transmittance resistance
(R) should also be calculated to evaluate the
performance of the application conducted

or to be conducted.

Thermal transmittance resistance is arithmetically the
opposite of thermal transmittance coefficient. It is a
measurement of a building material’s thermal quality
with relation to its location in the building.

The purpose of insulation applications is to reduce the
U value as much as possible. Increasing the R value
will allow the U value to decrease. Either the board
should be thickened or thermal conductivity
coefficient should be reduced to increase the R value.

& U DEGERI

U VALUE
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Yapida malzeme veya konstriiksiyon kaynakli isi
gecisinin, yapinin dider bdlimlerine kiyasla yodun
oldugu bélgelere 1s1 képrisl adi verilmektedir.

Bu béllimler 1s1 yalitimi agisindan zayif noktalardir.
Bu nedenle 1s1 kopriisl olan bolimlerin i¢ ylizeylerinde
daha dulstik ylizey sicakliklari olusur. Bitisik bolimlere
gore 6nemli derecede IsI kaybl meydana gelir.

Isi képrilerinin olusmasi, artan enerji maliyetlerine,
buharin yogusmasiyla kif riskine, binada catlaklara,
tozun ve kirin birikmesine neden olur.

Isi kdprileri, binalarin dis duvarlarinda, zeminlerinde
ve tavanlarinda bulunan, 1sinin komsu bélgelere
gére disaridan iceriye daha rahat nlifuz edebildigi
bdlgelerdir. Bir binada ne kadar az i1s1 kdprisu varsa,
binanin enerji verimliligi de o kadar ytksek olur.

lyi bir planlama, dogru uygulama ve dodru malzeme
kullanimi sayesinde bu i1s1 képrileri 6nlenebilir.

Thermal bridges are zones where heat transmission
is more intense than other parts of the building due
to materials or construction.

These zones are weak points in terms of thermal
insulation. Therefore, surface temperatures are
lower in interior surfaces of parts with thermal
bridges. Remarkable heat loss occurs here
compared to adjoining parts. The occurrence of
thermal bridges causes increasing energy costs,

risk of mold due to vapor condensation, cracks in
the building, and accumulation of dust and dirt.

Thermal bridges are zones located in exterior walls,
floors and ceilings of buildings, where the heat can
penetrate inwards easier than neighboring zones.
The less thermal bridges a building has, the higher
energy efficiency is ensured. These thermal bridges
can be prevented with a good planning, correct
application and the use of correct materials.
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ISI KOPRUSU TURLERI

TYPES OF THERMAL BRIDGE

Dis Cephe Yalitimi i¢c Cephe Yalitimi Cam Cephe Yalitimi
Exterior Insulation Interior Insulation Window Wall
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Geometriye Bagl Isi Kopriisu

Thermal Bridge Based On Geometry

Geometriye badli i1si kdprisU, bina dis kdseleri ve dis
duvar ile catI dosemesinde olusur. Bu bélgelerde 1si
veren dis ylizey I1si alan ic ylzeyden daha blyUktlr.

Isi akiminin daha genis bir alana yayilmasi, ic ylzeylerin
sogumasina neden olur. ic késedeki ylizey sicaklig! diiz
duvar ve doseme ylizeylerinden daha disUktlr.

Ornedin, bir binanin dis kdse ve kenarlarinda degisken
yapl elemani kalinliklarinda veya parapetler gibi
cikintilarda 1si1 alan ve 1si veren ylzeylerin
buylkltgtnin farkl oldugu alanlarda geometriye badl
Is1 kdprisl olusur.

Malzemeye Bagli Is1 Koprisu

Thermal Bridge Based On Material

Isi iletkenlik katsayilari birbirine yakin olmayan,
farkli yalitim 6zelliklerine sahip, yan yana veya Ust
Uste uygulanmis malzemelerin kullaniimasi durumunda
Isi kbprileri ortaya cikmaktadir. Bu durumda daha
yliksek 1s1 iletkenligine sahip olan malzemenin
bulundugu alanda bdlgesel olarak daha yliksek bir
Isl akimi olusur.

Ornegdin, yalitiml bir dis duvarda yer alan pencerelerin
Uzerindeki panjur yuvalari veya yalitiml bir ¢catidaki
ahsap kirislerde malzemeye badl 1si képrleri
gorilebilir.

Konvektif Is1 Koprusu

Convective Thermal Bridge

Isi enerjisinin bir akiskan (hava) tarafindan isi
geciren bina cephesi icinden tasinmasi durumunda
olusur. Dis ortamla i¢ ortami ayiran cesitli yapi
malzemelerinin birlesimlerindeki hava sizdirmazligin
sadlanamamasi hali olarak tanimlanir. Cephede hava
gecirmezlik dlzeyindeki kacaklar, i1si kbprllerine
neden olur.

Cati alanindaki yalitim derzlerinde acikliklar ya da
pencerelerde hasarli ve eksik derz yalitimlari da bu
kacaklara érnektir.

Thermal bridge based on geometry occur in exterior
corners of buildings, exterior walls and roof slabs. In
these areas, exothermic exterior surface is larger than
endothermic interior surface. Heat flow spreading to a
larger area leads to cooling of interior surfaces.
Surface temperature in interior corner is lower than
plain wall and flooring surfaces.

For example, thermal bridges based on geometry
occur in areas where endothermic and exothermic
surfaces have different sizes due to variable building
material thicknesses in exterior corners and edges of
buildings, or in protrusions such as parapets.

Thermal bridges occur if materials with different
insulation features, the heat conductivity
coefficients of which are not close, are applied side
by side or on top of each other. In this case, a higher
heat flow occurs locally in the area where the
material with the higher heat conductivity is placed.

For example, thermal bridges based on material can
be observed in shutter frame on windows on an
insulated exterior wall, or in wooden beams of an
insulated roof.

It occurs when thermal energy is carried through a
building's exterior walls that transmit a flowing
substance (air). It is defined as the lack of air tightness
in the components of various building materials that
separate the exterior environment from interior
environment. Leakages at air tightness level in the
exterior wall cause thermal bridges.

Gaps in insulation joints in the roof area or damaged
and incomplete insulation joints in windows are also
examples of these leakages.
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1 Ocak 2011'den itibaren, 5627 Sayil Enerji Verimliligi
Kanunu ve buna badl olarak cikartilan Binalarda
Enerji Performansi Yonetmeligi'ne gére mevcut ya da
yeni binalarda enerjinin ve enerji kaynaklarinin etkin
ve verimli kullanilmasini, enerji israfinin énlenmesini
ve cevrenin korunmasini saglamak amaciyla her binanin
Enerji Kimlik Belgesi sahibi olmasi gerekmektedir.
Bu belgede asgari olarak binanin enerji ihtiyaci ve
enerji tlketim siniflandirmasi, sera gazi emisyon
seviyesi, yalitim dzellikleri ve 1sitma ve/veya
sogutma sistemlerinin verimi ile ilgili bilgiler

yer almaktadir. Alinan enerji kimlik belgeleri alindig
tarihten itibaren 10 yil gecerlidir.

Basit¢e anlatmak gerekirse, buzdolaplari, camasir
makineleri gibi beyaz esyalardaki ya da klimalardaki
enerji performans siniflandirmalari artik binalar igin
de gecerlidir. Bu siniflandirmalar A'dan G'ye kadar
yapiimistir. A sinifi en verimli seviyeyi belirtirken,

G sinifi verimlilidi en duslk seviyeyi belirtmektedir.
Binalarda bu siniflandirmayi gésteren belgeye

Enerji Kimlik Belgesi ya da kisaca EKB denilmektedir.

Yeni yapllacak veya yapilmakta olan binalarin enerji
kimlik belgesi sinifi en disiik C sinifinda olacak sekilde
tasarlanmali ve insa edilmelidir. C sinifindan daha diistik
seviyede cikan yeni yapilacak veya yapillmakta olan
binalar kanunen iskan ruhsati alamamaktadir.
Mevcut binalar icin enerji kimlik belgesi asgari
siniflandirma seviyesi kosulu yoktur.

As per Energy Efficiency Law No. 5627 and Regulation
on Energy Performance in Buildings issued parallelly,
each building should have an Energy Performance
Certificate as of 1 January 2011 in order to ensure
efficient use of energy and energy resources in
existing or new buildings, prevention of energy
wastage and protection of environment. Information
on the building’s energy requirement and enerqgy
consumption class, greenhouse gas emission level,
insulation features, and efficiency of heating and/or
cooling systems is specified in this certificate as a
minimum. The energy performance certificates are
valid for 10 years from the date they are obtained.

Simply put, energy performance classification for
air-conditioners or domestic appliances such as
refrigerators and washing machines is now valid for
buildings. These are classified from A to G. Class A
indicates the most effective level, while G indicates the
level with lowest efficiency. The certificate showing
this classification in buildings is called “Energy
Performance Certificate.”

New buildings or buildings under construction should
be designed and constructed to have a energy
performance class of C at minimum. Buildings to be or
currently being constructed and determined to be
below class C can not obtain residential permit as per
laws. For existing buildings, there is no obligation of
having minimum classification level of energy
performance certificate.
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Enerji Kimlik Belgesi Vermeye Yetkili Kuruluslar

Institutions Authorized To Issue Energy Performance Certificate

Bu belgeyi dlizenlemek izere yetki belgesi almis ve
meslek odalarindan alinmis SMM belgesine sahip
mihendisler veya mimarlar ya da blnyesinde

bu vasiflara haiz mihendis veya mimar bulunduran
tlzel Kkisilerdir.

Blinyesinde EKB Uzmani miihendis veya mimar
bulunduran Yenilenebilir Enerji Genel Mudurlug
tarafindan yetkilendirilmis Enerji Verimlilik
Danismanlik (EVD) Sirketleri, mevcut binalara Enerji
Kimlik Belgesi (EKB) vermeye yetkili kurulus sayilir,

These are engineers or architects that have SMM
(Independent Consultancy and Engineering) certificate
from professional chambers and authorization
certificate for issuing Energy Performance Certificate,
or legal entities that employ engineers or architects
having the above qualifications.

Energy Efficiency Consultancy Companies that are
authorized by General Directorate of Renewable Energy
and employ engineers or architects with expertise in
EKB are regarded as competent bodies to issue Energy
Performance Certificate to existing buildings.

Binanizi Yiuksek Enerji Sinifina Gecirmek

Upgrading Your Building To High Energy Class

Binanizdaki enerjinin ve enerji kaynaklarinin etkin ve
verimli kullanilmasi, enerji israfinin énlenmesi ve
gevrenin korunmasini hedefleyen Enerji Verimliligi
Politikasina uygun bakim, onarim, tadilat v.b.

iyilestirmeler yapabilirsiniz.

Bina dis duvar ve catisina yalitim yapilmasi,
pencerelerde tek cam yerine ¢ift cam veya Isicam
kullanilimasi, aydinlatmada, 1sitmada ve sogutmada
enerji verimli Grlinlerin kullaniimasi, hava sizintilarini
onlemek icin pencere bandi ve stingerler kullaniimasi,
sihhi sicak suyun giines panelleriyle saglanmasi gibi

tedbirlerle enerji sinifiniz ylkseltebilirsiniz.

Burada dikkat edilmesi gereken nokta ise hesaplamalarda
sadece binanin kendisine ait bilgilerin kullanilacak
olmasidir. Ornedin; kullanilan elektronik esyalar ve
kullanim aliskanhklarindan kaynaklanan farkliliklar

binanin enerji sinifina etki etmeyecektir.

You can carry out improvements such as maintenance,
repair and renovation works in accordance with Energy
Efficiency Policy, aiming utilization of energy and
energy resources in your building effectively and
efficiently, prevention of energy wastage, and
protection of the environment.

You can upgrade your enerqgy class with measures such
as insulating exterior walls and roof of your building;
using double-glazing or insulated glass instead of
single-glazing in windows; using energy-efficient
products for lighting, heating and cooling; using
weather strip and foam to prevent air leakage; heating
sanitary water with solar panels.

The issue to be considered here is that only the
information belonging to the building itself will be used
in calculations. For example, electronic appliances used
and differences arising from usage habits will not have
an effect on the building's energy class.

Yuksek Enerji Sinifinda EKB'ye Sahip Olmak

Obtaining An Energy Performance Certificate In High Energy Class

EKB'ye sahip oldugunuzda binanin ya da bina icindeki
bagimsiz bir balumin yillik olarak isitma-sogutma ve
diger tliketim degerlerini géstermis, binanin maddi
dederini artirmis, satis ve kiralama islemleri dncesinde

alic1 ya da kiraci icin enerji giderleriyle ilgili bir 6ngéri
saglamis olursunuz.

Onlimuizdeki yillarda devlet tarafindan binanin enerji
sinifinin ylkseltiimesine yénelik “Enerji Sinifina Goére
Vergilendirme Sistemi” gibi tesvik edici girisimlerde
bulunulacadi da planlanmaktadir.

m Is1 Yalitimi / Thermal Insulation

When you have an Energy Performance Certificate; you
show annual heating-cooling and other consumption
values of the building or an independent part within the
building, increase the building's material value, and
provide an insight on energy expenses for the buyer or
tenant before selling and leasing procedures.

The government also plans to start incentive initiatives
such as “Taxation System According to Energy Class"
within the next years in order to upgrade the energy
class of buildings.
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EPS ISI YALITIM
URUNLERI

EPS THERMAL INSULATION PRODUCTS




Diinyada enerji kaynaklarinin sinirli olmasi ancak eneriji
kullaniminin glin gectikge artmasi, beraberinde kiresel
1sinma ve iklim dedisikligi konularinin 8nemini artiriyor.
Binalarda yasanan isi kayiplarinin getirdigi fazla enerji
kullanimi, bina giderlerinde de artisa neden oluyor.
Oysa binalarda dodru kalinlikta ve dogru malzemeyle

yapilan isi yalitimi ile is1 kayiplarinin 6niine gegilebiliyor.

Bir binanin neredeyse tiim dis cephesinde
kullanilabilen, fonksiyonel ve ekonomik yalitim
malzemesi EPS Isi yalitim trtinleri, mevcut binalarin
yenilenmesinde ve yeni insaatlarda en cok tercih edilen
malzemeler olarak éne cikiyor.
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TEKNOPOR EPS
IS| YALITIM LEVHALARI
VE BLOKLARI

TEKNOPOR EPS THERMAL INSULATION BOARDS AND BLOCKS

Teknopor EPS “genlestirilmis polistiren sert koplk”,
petrolden elde edilen, kdplik halindeki, %98'i hava
ve %2'si plastikten olusan termoplastik, kapali
gozenekli, genellikle beyaz renkli, ekonomik ve

hafif bir 1s1 yalitim malzemesidir.

Kiglk polistiren tanecikler, su buhariyla isitilip
organik bir bilesen olan pentan gaziyla sisirilerek
on genlesmeden gegirilir. Taneciklerin i¢cinde olusan
cok sayida kiiclik kapall gozeneklerin icerisindeki
pentan gazl, Uretim sirasinda ve lretimi takiben

cok kisa slirede havayla yer dedistirir. Ozel silolarda
dinlendirilen tanecikler yeniden su buhariyla sisirilir,
aralarinda bosluk kalmaksizin birbiriyle kaynasarak
bal petedi gérintimiinde bulundugu kalbin seklini
alir ve EPS 1s1 yalitim bloklari meydana gelir.

Kiglik kapall gézenekli taneciklerin icinde hapsolan
bu hareketsiz ve kuru hava, EPS 1s1 yalitim malzemesinin
yapilarda Ustln 1s1 yalitimi sunmasini saglar.

Teknopor, Teknopanel'in beyaz ve pembe renkli
EPS is1 yalitim levhalarinin markasidir.

Grafit Teknopor ise EPS iliretimi sirasinda gri renkli
grafit hammadesiyle lretilen, EPS 1s1 yalitim
levhasi markasidir.

Grafit Teknopor icerdigi grafit katkisi sayesinde
malzemenin isil iletkenlik degerini dlislrerek,
Ist yalitim performansini artirir.

EPS Isi Yalitim Oriinleri / EPS Thermal Insulation Products

Teknopor EPS “expanded polystyrene rigit foam” is an
economic and lightweight thermal insulation material
derived from petroleum in the form of foam, generally
white thermoplastic consisting of 98% air and 2%
plastic with closed porous structure.

Small polystyrene granules are heated with water
vapor and expanded by inflating with pentane gas, an
organic component. The pentane gas in numerous
small closed pores, which form in the granules, is
replaced by air during preduction and within a short
time after production. After dried in special silos and
inflated with water vapor again, the granules stick
firmly to one another without any gaps and take the
shape of the mold they are in, resembling honey
combs; thus, EPS thermal insulation blocks are
formed. This motionless and dry air, which is trapped
in the granules with small closed pores, enables EPS
thermal insulation to provide superior thermal
insulation for buildings.

Teknopor is the brand of Teknopanel's white and
pink EPS thermal insulation boards.

Graphite Teknopor is the brand of EPS thermal
insulation boards produced with the grey graphite
raw material.

Graphite Teknopor increases thermal insulation
performance by reducing the material’s thermal
conductivity value with its graphite addition.



EPS'yi olusturan ¢ok sayidaki tanecigin biinyesinde
barindirdidi kuru ve durgun hava, 1si1 képrileri
olusturmaz ve Isi kayiplarinin éniine gecerek
mikemmel 1si yalitimi saglar.

Ayni yalitim performansina sahip diger 1s1 yalitim
malzemelerine gére EPS daha ekonomiktir. Ayrica
Uretiminde enerji tiketiminin az olmasiyla, lstin
teknik dzellikleriyle birlikte ekonomik bir secenek
olarak da 6ne ¢ikar. EPS, kullanacadiniz alana ve
taleplerinize gore istenilen yogunlukta Uretilir.
isteklere gdre 6zellikleri degistirilebildigi icin,
malzeme israfina ve gereksiz maliyet artislarina
sebep olmaz. Grafit Teknopor EPS'nin yalitim
performansi ise Teknopor'a gére %20'ye varan
oranda daha yiiksektir.

EPS 1s1 yalitim levhalarinin performansi, etkin
mekanik dayanimin yani sira, icerisindeki kapali
gozeneklerin barindirdigi hava nedeniyle Grinin
kullanim émri boyunca sabit kalir. Kalinhdi azalmaz,
Ist iletkenligi artmaz, mekanik 6zellikleri degismez
ve dider 6zelliklerinde de hicbir bozulma meydana
gelmez.

Bitmis Urlin olarak EPS, hafiflik, kolay islenebilirlik
ve diger malzemelerle kompozit Grinlerin imalatinda
kullanilabilirlik gibi 6zelliklere de sahiptir.

Bltln bu dzelliklerinin yani sira EPS, %100

geri donlstmll bir malzeme olmasi ve blinyesinde
bulundurdugu malzemelerin atmosfere ve ozon
tabakasina zarar vermemesinden dolayil ¢cevre dostu
bir malzemedir.

insan saglig ve cevreyle dost olan EPS'nin normal
kullaniminda toksik ve kanserojen herhangi bir
madde icermedidi Avrupa Birligi test ve siniflama
birimlerince belirlenmistir.

Dry and motionless air within numerous granules
constituting EPS does not create thermal bridges, and
ensures excellent thermal insulation by preventing
heat loss.

EPS is more economical compared to other thermal
insulation materials with the same insulation
performance. Moreover, it comes to the forefront as
an economical option with low energy consumption in
its production and its superior technical features. EPS
is produced with the required density according to the
usage area and your requests. As its features can be
customized, it does not lead to material wastage and
unnecessary incremental costs. The insulation
performance of Graphite Teknopor EPS is higher
than Teknopor by up to 20%.

The performance of EPS thermal insulation boards
remains stable during the product’s economic life
thanks to its effective mechanical strength as well as
the air trapped by the closed pores it contains. Its
thickness does not increase, its thermal conductivity
does not change; its mechanical features do not
change; and no deformation occurs in other features.

Lightness, easy processibility, and usability in the
production of other materials and composite products
are among the other features of EPS as a finished
product.

In addition to all these features, EPS is an
environment-friendly material by being 100%
recyclable, and containing components that do not
harm the atmosphere and ozone layer.

Testing and classification units of the European Union
have determined that human health and
environment-friendly EPS does not contain any toxic
or cancerogenic substances in normal usage.
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ADIM ADIM

TEKNOPOR
EPS URETIMI

TEKNOPOR EPS PRODUCTION STEP BY STEP

Hammadde Deposu Raw Material Warehouse
On Genlestirme Unitesi Batch Pre-Expander
EPS Silolari EPS Silos

EPS Blok Makinesi EPS Block Moulding Machine

EPS Blok Dinlendirme Unitesi Drying Room For EPS Blocks

EPS Kesim Unitesi EPS Cutting Machine

EPS Paketleme Unitesi EPS Packaging Machine
EPS Stok Sahasi EPS Storage Area

Su Sogutma Sistemi Water Cooling System

Basin¢h Hava Sistemi Compressed-Air System

Akiimiilasyon Tanki Accumulation Tank
Buhar Kazani Steam Boiler

EEEDoDRECOODOBENA
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Teknopanel catisi altindaki tGm Uretimimizi, Mersin,
Sakarya ve izmir'deki toplam 60.000 m? kapali
alanimizda gerceklestiriyoruz. ileri teknolojili tiretim
tesislerimizde 5 farkl Gretim hattinda yilda toplam
1.2 milyon m*lUk EPS Uretim kapasitemizle ve 460
calisanimizla sektdrln en énemli Greticisi
konumundayiz.

Cevreyi koruma politikamiz cercevesinde EPS Uretim
tesislerimizde temiz ve yenilenebilir enerji kaynaklarina
yonelerek temiz teknoloji kullaniyoruz. Kapali devre
icinde minimize edilmis bir su ve enerji tiketimiyle
gerceklesen EPS Uretiminin sonunda herhangi bir
kati atik ortaya cikmiyor. Kesim sirasindaki atiklarsa
geri donustmli oldugundan aninda ya da sonra
Uretime tekrar dahil ediliyor. Yeralti kaynaklarina ve
atmosfere yayilan emisyonlari minimum diizeyde ve
kontrol edilebilir noktada tutuyoruz.

We fabricate all products under the roof of
Teknopanel in our indoor area of 60.000 m? in total in
Mersin, Sakarya and Izmir. We are the most important
producer of the sector with our 460 employees and
an annual total production of 1.2 million m?® of EPS on
5 production lines at our facilities of advanced
technology.

We use clean technology by turning towards clean and
renewable energy resources in our EPS production
facilities within the scope of our environmental
protection policy. No solid waste is generated at the
end of EPS production by using minimized water and
energy consumption within a closed circuit. As the
waste generated during cutting process is recyclable,
it is integrated into production again immediately or
afterwards. Emissions into underground resources
and atmosphere are kept at minimum level and
controllable point.
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TEKNOPOR EPS

NERELERDE
KULLANILIR?

WHAT ARE THE USAGE AREAS OF TEKNOPOR EPS?

EPS Urlnleri, binalarda &zellikle 1s1 yalitimi amaciyla EPS products are especially used for thermal insulation
kullanildigi gibi ses yalitiminda da faydalidir. Bunun in buildings, and are also useful for sound insulation. In
yaninda bazi 6zel muhendislik yapilarinda ve insaat addition, they offer solutions for different purposes in
disi sektorlerde farkli amacglara da ¢c6zim sunar. special engineering constructions and sectors other
EPS’'nin kullanim alanlari her gecen glin than construction. Usage areas of EPS get diversified
farklilasmakta ve gelismektedir. and improved day by day.

EPS Urlinlerinin Yapilarda Diger Amach Kullanimi

Use Of EPS Products For Other Purposes In Buildings

* Dilatasyon derzlerinde * F xpansion joints

» Hafif yapi bloklarin (hafif tugla, briket, vb.) » Manufacturing lightweight building blocks
dretiminde (lightweight brick, briquette etc.)

¢ Asmolen yapiminda * Manufacturing filler blocks

* Jaluzi yuvalarinin isi yalitiminda * Thermal insulation of window shade frames

¢ EPS granulden hafif beton ve yalitim sivasi » Manufacturing lightweight concrete and insulation
dretiminde plaster from EPS granules

* Kapi Uretiminde dolgu malzemesi olarak ¢ As filling material in door production

» Prefabrik hafif beton elemanlarin yapiminda » Manufacturing prefabricated lightweight concrete

* Tank ve depo yalitiminda elements

* Kompozit (¢ok katmanli bitmig) levha Uretiminde * Insulation of tanks and storages

* Manufacturing composite (multi-layered finished) boards

EPS Uriinlerinin Ozel Miihendislik Yapilarinda Kullanimi

Use Of EPS Products In Special Engineering Constructions

* Y{izer iskele (pontoon) yapiminda » Manufacturing floating piers (pontoon)

¢ Soguk bolgelerdeki karayolu yapiminda * Construction of highways in cold regions

* Gevsek zeminlerde dolgu yapilarak zemin * For increasing ground strength by filling in loose
mukavemetini artirmak amaciyla grounds

* Koprilerde dilatasyon derzlerinde  Expansion joints of bridges

EPS Uriinlerinin Diger Alanlarda Kullanimi

Use Of EPS Products In Other Fields

* Ambalaj sanayinde * Packaging industry

* Gemiler icin can yeledi ve can simidi yapiminda * Manufacturing lifejackets and life buoys for ships
* Rlizgar sorfl Uretiminde » Manufacturing windsurfing boards

* Kliclik deniz tekneleri yapiminda » Manufacturing small boats

* Dekorasyon islerinde * |n decoration works
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EPS Uriinlerinin Yapilarda Yalitim Amach Kullanimi

Use Of EPS Products For Thermal Insulation In Buildings

* Binalarda duvarlarin isi yalitiminda

* Binalarda egimli ve teras catilarin i1s1 yalitiminda

* Binalarda désemelerin isI yalitiminda

* Binalarda tavanlarin 1s1 yalitiminda

* Binalarda cikmalarin 1s1 yalitiminda

* Binalarda ylizer désemelerde darbe sesi yalitiminda

* Binalarda hava sesi yalitiminda cok katmanl
elemanlarin olusturulmasinda (6zel islemden
gecirildikten sonra)

* Soguk hava depolarinin ist yalitiminda

¢ Borularin isi yalitiminda

s Klmeslerin 1sI yalitiminda

* Thermal insulation of walls in buildings

¢ Thermal insulation of inclined and terrace roofs in
buildings

» Thermal insulation of flooring in buildings

* Thermal insulation of ceilings in buildings

* Thermal insulation of protrusions in buildings

* [mpact sound insulation in floating floor applications
in buildings

* Formation of multi-layered elements for air sound
insulation in buildings (after going through special
processes)

* Thermal insulation of cold storages

* Thermal insulation of pipes

* Thermal insulation of poultry houses

Egimli Catilarin Is1 Yalitimi Thermal Insulation of Pitched Roofings

E Cati Arasi Is1 Yalitimi Thermal Insulation of Garrets

H Teras Catilarin Isi Yalitimi Thermal Insulation of Terrace Roofs

n Cikmalarin Is1 Yalitimi Thermal Insulation of Concoles

H i¢ Duvarlarin Isi Yalitimi Thermal Insulation of Interior Walls

u Asmolen Dolgu Light Filler Block of Floors

Dis Cephe Isi Yalitimi Exterior Wall Thermal Insulation

B Bodrum Kat Désemelerinin Isi Yalitimi Thermal Insulation of Underfloor Layer for Basements
E Bodrum Kat Perde Duvar Yalitimi Thermal Insulation of Basement Shear Wall

&) Désemelerin Isi Yalitimi Thermal Insulation of Floors

n Dis Cephe Siisleme Sove Exterior Wall Jambs
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TEKNOPOR EPS'NlN
~ AVANTAJLARI

WHAT ARE THE ADVANTAGES OF TEKNOPOR EPS?
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Disiik 1sil iletkenlik degeri, ylksek 1s1 yalitimi saglar.

Low thermal conductivity value provides high thermal insulation.

EPS 1s1 yalitim levhalari, isil iletkenlik degeri ne
kadar disiikse o kadar iyi 1si yalitimi sadlar.

EPS levhalarin yogunlugu ve kalinlidi arttikca isil
iletkenlik degeri azalir.

EPS isi yalitim levhalarinin igcerisindeki pentan gazi
uygulama éncesinde yerini durgun ve kuru havaya
biraktidi igin, uzun sire yik altinda kullanildiginda
kalinhdinda 6nemli bir degisiklik olmaz. Dlsuk 1sI
iletkenlik degerlerini korur ve 1s1 yalitimini
mikemmel olarak yapmaya devam eder.

The lower EPS thermal insulation boards’ thermal
conductivity value is, the more thermal insulation they
provide. Thermal conductivity value of EPS boards
reduces as their the density and thickness increase.
As the pentane gas within EPS thermal insulation
boards is replaced by dry and motionless air, its
thickness does not change significantly when used
under load for a long time. It preserves its low thermal
conductivity value, and continues to provide excellent
thermal conductivity.

It has high mechanical compressive strength.

_\} Yuksek mekanik basin¢c dayanimina sahiptir.
N

EPS is1 yalitim malzemesi kullanildidi yere gére
dogdru kalinlikta ve yogunlukta tercih edildiginde,
kisa ve uzun slreli yliklemelere ve darbelere karsi
tstlin bir mekanik dayanim gésterir ve 1s1 yalitim
dederini kaybetmez.

00

EPS isi yalitim levhalarindaki taneciklerin birbiriyle
cok iyi kaynasmis ve kapall gdzenek yapisina

sahip olmasi, levhanin suyla temas ettigindeki

su emme oraninin ¢ok dislik olmasini sadlar.

Su tutmayan yapisi sayesinde suyla temas etse bile
higbir &zelliginde dedisiklik olmaz.

EPS’'nin kapali gbzenekli yapisi, havada meydana
gelen yogusmaya direng gésterir ve nemli havanin
blnyesine gegcmesine izin vermez. Nem ve rutubetin
olusmasini dnleyerek tasiyici sistem donatisinin
korozyonunu engeller. Ayrica ic mekanlarda nemin
olugsmasini ve mikroorganizmalarin Uremesini énler,
kif olusumunun 6nline gecger. Boylece insan
saghgini korumus olur.

When preferred with the correct thickness and
density according to its usage area, EPS thermal
insulation board show a superior mechanical
strength against long-term loading and impacts,
and does not lose its thermal insulation value.

Su tutmaz, nem ve bakteri olusumunu onler.

It repels water, prevents humidity and bacterial growth.

Granules of EPS thermal insulation boards sticking
firmly to one another and having close pore
structure ensures that the board has a very low
water absorption rate when it contacts with water.
Thanks to its water-repellent structure, none of its
features change even though it contacts with water.

Close porous structure is resistant against
condensation in the air, and does not allow
transmission of humid air. It prevents humidity and
moisture, as well as the corrosion of load-bearing
system accessories. Moreover, it prevents humidity,
microorganism growth and mold in interior
environments. Therefore, it protects human health.
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Boyutsal kararlilig: yiiksektir.

It has high dimensional stability.

Isi yalitim malzemelerinin boyutsal kararhlidi ylksek
olmalidir. Yapilarda boyut degisimi, farkli sicakliklarin
etkisi sonucu 1sil genlesmeyle meydana geldidi gibi,
tretimin ardindan belirli bir stirede dis etkilerden
badimsiz olarak da meydana gelebilir. Boyut
kararlilidl, sicakliga ve zamana gére ayri ayri
dlstnulmelidir.

EPS 1s1 yalitim malzemeleri uygulandidi andaki
boyutlarini zaman iginde termal ve mekanik etkilerle
kaybetmez. Boyutsal kararllidi yliksek olan EPS,
mevsimsel dedisimlere gosterdigi direncle ideal bir
malzemedir. Bu durum, insaat mihendisligi
uygulamalari icin 6nemli bir avantaj saglar.

Ylksek basma dayanimina sahip EPS, yUk altindaki
dosemeler, trafik alanlari, derslik ve amfi zeminleri,
yol dolgularinda hem ylke hem de zamana karsi
degismeyen Ozellikler saglar.

Hafifligi avantaj saglar.

Its lightness is an advantage.

Thermal insulation materials should have high
dimensional stability. Dimensional change in buildings
may occur due to thermal expansion in conseqguence of
the effect of different temperatures, as well as
independently of external factors within a certain
period of time after production. Dimensional stability
should be considered separately according to
temperature and time.

The dimensions of EPS thermal insulation materials at
the time of application are not deformed due to thermal
and mechanical effects within time. Having a high
dimensional stability, EPS is an ideal material thanks to
its resistance against seasonal changes. This provides
an important advantage for civil engineering
applications.

With its high compressive strength, EPS offers features
that do not change according to load and time for
floors, traffic areas, classroom and lecture hall floors
and road embankments.

EPS, yapi sektériindeki diger yapi malzemelerine
gore oldukca avantajli bir adirlik/hacim performansi
sunar. Kapali gdzenekli yapisinin %98'i hava
oldugundan hafiftir ve yapilara ek ylk getirmez.
Yiklemesi ve istiflemesi kolaydir.

Ekonomik bir cozimddr.

It is an economic solution.

EPS offers a considerably advantageous
weight/volume performance compared to other
building materials in construction sector. As its closed
porous structure consists of 98% air, it is light, and
does not place additional load on buildings. It is easy
to load and stack.

Yapi sektord icin EPS Grinlerinin maliyeti diger
alternatif Grtinlere gdre yaklasik 1/3 oraninda daha
dUstktlr. Mineral ylnlere (tas yunu ve cam yUnu)
gore en az %20 maliyet avantaji sadlar.

Ayni zamanda mevcut binalarin bakim maliyetleri
agisindan da en uygun malzeme olarak éne ¢ikar.

Hafif bir malzeme olmasina karsin EPS’nin mukavemeti
ylksektir. Tasimasi kolay ve montaji hizli yapilabildigi
icin iscilik maliyetleri dlstktlr. Ayni zamanda nakliye
masraflari az iken disitk yakit tiketimi ile gaz
emisyonunun azaltilmasina katki saglar.
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The cost of EPS products for construction sector is
lower by approximately 1/3 compared to other
alternative products. It provides a minimum cost
advantage of 20% compared to mineral wools

(rock wool and glass wool). It also comes to the
forefront as the most appropriate material in terms of
maintenance expenses of existing buildings.

The strength of EPS is high although it is a light
material. It has low labor cost as it is easy to carry and
can be installed quickly. Moreover, it contributes to
the reduction of gas emission with low transportation
costs and low fuel consumption.



)’Lt Sicaga ve soguga karsi dayanikhdir.

7.‘ n ? It is heat and cold resistant.

Isi yalitim malzemelerinin sicaga ve soguda karsi
uzun stlireli azalmayan bir performans géstermesi
beklenir. EPS'nin ylksek sicakliga karsi maksimum
dayanimi, derecesine ve slresine baghdir. EPS, uzun
strede yogunluga ve cevre sartlarina gére maksimum
75-85 °C'ye, minimum -180 °C'ye kadar kullanilabilir.
Bu dayanim &zelligi de EPS'nin kullanim alanlarini
artirir.

Thermal insulation materials are expected to show a
long-lasting and non-decreasing performance against
heat and cold. Maximum resistance of EPS against high
temperatures depends on the degree and duration.
EPS can be used until 75-85° C at maximum and -180° C
at minimum according to density and environmental
conditions over the long term. This resistance feature
increases the number of areas EPS is used.

Yangina karsi dayanikhdir.

It is fireproof.

TS EN 13501-1'e gore EPS levhalar yanmazlik sinifi
en az “E" olan ve hammaddesi Bl alev yUrttmez
olarak tanimlanan malzeme sinifindadir. EPS i1si
yalitim levhalari, binalarin disina uygulanan
mantolama sistemlerinde bilesen olarak
kullanildidinda ise yanmazlik sinifi B'dir. EPS; siva,
sap, alcipan gibi malzemelerle kaplanarak
kullanildiginda, alev kaynadiyla dogrudan temas
etmedidi igin yangin sinifi olarak, tizerinde kullanilan
kaplamanin yangin dayanim sinifini alir.

It is easily shaped and processed.

1111)

EPS isi1 yalitim levhalari, Gretimin son asamasinda
uygulanan islemle tanecikler halinde siser. Sisen
tanecikler birbiriyle kaynasarak bulundugu kalibin
seklini alir. Bloklar halinde Uretilen EPS levhalari,
tretim sonrasinda da istenilen sekillerde kolayca
kesilebilir.

Kolay sekil alir ve islenir.

As per TS EN 13501-1, EPS boards are classified as
materials having a minimum fire performance of “E”
and consisting of raw materials defined as Bl flame
proof. When EPS thermal insulation boards are used
as components of exterior thermal insulation
systems outside of buildings, they have a fire
performance of B. When used coated with materials
such as plaster, alum or plasterboard, it is included in
the fire performance class of the coating material
used on it, because it is not in direct contact with the
source of flames.

EPS thermal insulation boards inflate in the form of
granules with the process applied at the final stage
of production. The inflated granules take the shape
of the mold they are in. EPS board produced as
blocks can be easily cut in required shapes after
production.
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Miikemmel 1s1 yalitimi saglar.

It provides excellent thermal insulation.

Kapall hilcrelerindeki kuru ve durgun hava sayesinde
EPS miikemmel isi yalitimi sadlar. Binalarda isi képrtileri
olusabilecek alanlarda uygulanarak yapiyi dért bir
yandan sarar. Kisin 1sitma, yazin da sogutma giderlerini
dustrerek bina enerji tUketiminin azaltiimasinda nemli
rol oynar. Dolayisiyla az yakit kullanilmasi sonucunda
gevre kirliliginin artmasi da engellenmis olur.

It is installed quickly and easily.

)

Esnek ve hafif yapisi sayesinde EPS'nin uygulamasi
hizli ve kolaydir. Béylece zamandan tasarruf edilerek
iscilik maliyetleri de dlslk tutulmus olur.

Esnek yapiya sahiptir.

It has a flexible structure.

Montaji hizl ve kolaydir.

Thanks to the dry and motionless air in its closed pores,
EPS provides excellent thermal insulation. It is applied
in zones where thermal bridges may occur, and
surround the building in all sides. It plays an important
role in reducing the building’s energy consumption by
cutting down heating expenses in winter and cooling
expenses in summer. Therefore, it does not increase
environmental pollution as it uses less fuel.

EPS application is quick and easy thanks to its flexible
and lightweight structure. Therefore, it saves time and
keeps labor costs low.

EPS'nin gdzeneklerindeki hava bosluklari, aynen bir
tampon vazifesi gorerek yastiklama yapar.
Darbeyle ya da basincla gelen kuvveti emer, sicaklik
dedgisikliklerinde blzllmeleri ya da gerilmeleri
engeller, kirllgan degildir.
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Air pockets in EPS’ pores provide cushioning by
serving as a buffer. It absorbs the force of impacts
or pressure, prevents contracting or stretching in
temperature changes, and is not fragile.



It is resistant and long-lasting.

Qb Dayanikli ve uzun omurludur.

EPS, cevre sartlarina karsi dayaniklidir ve uzun EPS is resistant to environmental conditions and has a
omurll bir yapisi vardir. Bina &mril boyunca yalitim long-lasting structure. Throughout the building’s life, it
gorevine ilk glinkl performansiyla devam eder. maintains its insulation performance as on the first day.
Yapi malzemeleriyle uyumiudur.
It is compatible with building materials.
Kimyasallar, her tlrll i1sI yalitim malzemesi icin ¢ok Chemicals are substances that can cause variable
farkli tepkimelere sebep olabilen maddelerdir. EPS; reactions in all kinds of thermal insulation materials.
algi, beton, kireg gibi klasik yapi malzemelerine kars| EPS is nonreactive against conventional building
tepkisizdir. EPS yapi fizidi ve insaat kurallarina uygun materials such as plaster, concrete and lime. The life
of EPS is equal to the building’s life if used in

accordance with the building physical properties and
construction rules.

kullanildidi takdirde 6mri bina émriyle es degerdir.

Cevreye dost, insan sagligina zararsizdir.
It is environment-friendly and harmless to human health.

Isi yalitim malzemeleri, Uretim sirasinda ve sonrasinda Thermal insulation materials should not harm the
cevreye zarar vermemeli, temas halinde de insan environment during and after production, and not be
saglidina zararl olmamalidir. EPS'nin mikroorganizmalar harmful to human health if contacted. EPS is a 100%
agisindan bir besin maddesi olmamasi, suyla temas recyclable material that does not harm the

ettiginde eriyip topraga karismamasi, kiflenip environment as it is not a nutrient for microorganisms,
¢lrimemesiyle de dodaya zarar vermeyen %100 does not melt and mix into the soil in case of contact
geri déntusumll bir malzemedir. with water, and does not get moldy and decay.

EPS Isi Yalitim Uriinleri / EPS Thermal Insulation Products m



EPS ISI YALITIM LEVHALARI

EPS THERMAL INSULATION BOARDS

TEKNOPOR

TEKNOPOR

Urijn ﬁzellikleri Product Features

« Binalarda mantolamada, ¢ati ve soguk hava
depolarinin isi yalitiminda 16 kg/m? ve tizeri
yodunluklarda kullanim

» Catl, temel yalitimi ile ambalajlamada 14 kg/m? ve
altindaki yogunluklarda kullanim

« Isitma ve sogutma giderlerinde maksimum
enerji tasarrufu

* %98 hava, %2 polistiren kapali hiicre yapisi

= Hafiflik ve kolay uygulama

* Beyaz ve pembe renk alternatifleri

* Ylksek esneme kabiliyeti ve tam boyutsal kararlilik

+ 16 kg/m?>-30 kg/m? arasindaki yogunluklarda tretim

+ 20-25-30-40-50-60-80-100 mm kalinlik secenekleri

* Mantolama uygulamalarinda dnerilen kullanim:
en az 40 mm ve Uzeri

« TS ISO 8302'ye gore isil iletkenlik katsayisi (A),
yogunluda gére 0,038-0,034 W/mK arasi

* TS EN 13501-1'e gbre yanmazlik sinifi EPS
levhalarda E, EPS hammaddesinde B1,

EPS mantolama sistemlerinde B

« Standart levha ebadi 50x100 cm

= |SO, TSE, CE sertifikalari

« Blnyesinde insana ve cevreye zararli gazlar
icermeyen cevre dostu malzeme

* Mersin, Sakarya ve Izmir fabrikalarinda tretim

Sertifikalar certificates

@ (€ mmmmm
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» Usage with densities of 16 ka/m® and above for
exterior thermal insulation of buildings, and thermal
insulation of roofs and cold storages

» Usage with densities of 14 kg/m?® and below for roof
and foundation insulation and packaging

= Maximum energy saving in heating and cooling
expenses

» Close porous polystyrene structure with 98% air and
2% plastic

« Lightness and ease of application

= Color alternatives of white and pink

» High flexibility and full dimensional stability

» Production with densities between 16 kg/m*30 kg/m?

* Thickness options of 20-25-30-40-50-60-80-100 mm

* Recommended use in exterior thermal insulation
applications: at least 40 mm and above

* Thermal conductivity coefficient (\) between
0,038-0,034 W/mK according to density as per
TS ISO 8302

» Fire performance of E for EPS boards, Bl for EPS raw
material, and B for exterior thermal insulation
systems as per TS EN 13501-1

» Standard board size of 50x100 cm

» |SO, TSE, CE certificates

* Environment-friendly material containing gases that
are harmful to humans and environment

* Production in Mersin, Sakarya and Izmir factories



Teknik 629““('9!' Technical Specifications

TEKNOPOR ISI YALITIM LEVHASI TEKNOPOR THERMAL INSULATION BOARDS

Ozellikler Birim | Tamim Tolerans Standart
Features Definition Tolerance Standard
| (ot kg,-’m"‘ 6 | 18 | 20 ‘ 2 | 24 | 26 | 28 ‘ 30 | |
st mm ‘ L2, W2 2 TS EN 822
Thichnass | ‘ T2 | TSEN 823
[ [ [
o) =) ; - |Tsenmsor
ot ImeK‘ 0038 | 0,038 | 0,035 | 0035 | 0035 | 0,034 | 0034 | 0034 | Max |TSENI2667
Sdnlrahal | kPa ‘88150 | Bsis0 | BS200 | BS200 | BS200 | BS 250 | BS 250 33250_\ Min. _\TS EN 12089
slenisthmlisbadiolian (Y l kPa !csao)so |CS(10)80 |:csno)1oo CS(10)120 | €S(10)120 |CS(10)150 |CS(10)150 c5(10)1505 Min. TS EN 826
}f:;p;‘g;je';‘;:g;’;f;gj{:gﬁ;Fm : KkPa ‘TR150 TR150 | TR200 [ TR200 | TR 200 | TR200 | TR 200 | TR 200 Min. TS EN 1607
Devicdi B S sess mm/m 52 - fort e
Yizey Dilzginiigi = P3 s | Tsenes

Flatness

Normal Laboratuvar Kosullarinda
Boyutsal Kararlilik _

Dimensional Stability Under Constant DS(N)5 +%0,5 TS EN1603
Mormal Laboratory Conditions

Belirli Sicaklik ve Nem Kosullarinda

Boyutsal Kararlilik

Dimensional Stability Under Specified 577
Temperature and Humidity Conditions

DS(70,-1 %1 TS EN 1604

| 1 I
Tam Daldirma ile Uzun Siirell Su Emme | |
Long Term Water Absorption by - | WL(T)3 ‘WL(T)3.5 WL(M3,5 iWL(T)3.5 WL(T4 | WL(T)4

Total Immersion

WL(D4 | WL(T)4 = =Sz aat

Su Buhan Diflizyon Direng Faktari (u) I I | . . : .
Water Vapour Diffusion Resistance Factor |~ 20-40 ‘ 20-40 . 30-70 | 30-70 . 30-70 [ 30-70 ‘ 30-70 ‘ 30-70

o CC(3/4/10010 - TS EN 1606

|

| TS EN 12086

Basma Slinmes|
Compressive Creep

Azami Kulianim S::akllﬁl )
Maximum Usage Temperature c 15 Max.

Paketleme packaging

Uriin En Boy Kalinlik Adet/Paket Adet/Paket Hacim
Product Width (cm) Length (cm) Thickness {(mm) Unit/Pack Unit/Pack (m?) Volume (m?)
20 25 12,50 { 025
25 20 10,00 ' 0,25
TEKNOPOR | 30 16 8,00 : 0,24
ISI YALITIM
40 12 6,00 0,24
LEVHASI S 100 | |
TEKNOPOR \ 50 10 5,00 025
THERMAL |
INSULATION | 60 8 4,00 i' 0,24
BOARD | 80 6 3,00 r 024
|
| 100 5 2,50 ; 0,25
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EPS ISI YALITIM LEVHALARI

EPS THERMAL INSULATION BOARDS

Teknopor Is1 Yalitim Dei';'erleri Teknopor Thermal Insulation Values

llethaniik Geq:rs{;Lnlik n:lrs.;:n; |Iztllzlrﬂik Gel;ilrﬁtl;niik mlrs-f:.; ilnt'l::lnlik Gegilrsq;tlinlik Dilrsel:x;

Yoanety. | Trikmecs| conducmty] Transmtance | Reserance [ Donsty” | Thckness| Conuctvy) Transminance | Rusciance: [N Corcty' | Trcknéss] Goneisaity| Transsionce | Rosciance
| kg/m | d(mm) | AGW/mK) | UG RmiKW) ka/m? | d(mm) AOW/mK) | UWImK  RmKW) | ka/m d(mm) | AW/mK) | UK R(okw) |
| 20 | 0042 | 227 0,44 | 20 | 0041 | 204 | 049 20 | 0039 | 196 | 051 |

25 | 0042 | 178 | 056 | | 25 | 0041 | 164 | 06l | 25 | 0039 | 156 | 0,64

30 | 0042 | 149 | 067 | 30 | oom | 131 | 073 | 30 | 0039 | 130 | o7

40 | 0042 | 112 | 089 | | 40 | 0041 | 102 | 098 | 40 | 0039 | 098 | 102

A | 0042 | 09 11 0% | 50 | 004t | o082 | 122 it | 50 | 0039 | o78 | 128

| 60 | 0042 | 075 | 133 | | 60 | 0041 | 068 | 146 | 60 | 0039 | 065 | 154

| 80 | 0042 | 056 | 178 | 80 | 0041 | 051 | 195 | 80 | 0039 | 049 | 205

| 100 | 0042 | 045 | 222 | 100 | 0041 | 041 | 2,44 1100 | 0039 | 039 | 256

Isil Isil Isil Isil Isil Isil Isil Isil Isil

lietkenlik Gecirgenlik Direng lietkenlik Gegirgenlik Direnc lietkeniik Gegirgenlik Direng

Yoquniuk | Kalinhk Thermal Thermal Thermal Yodguniuk | Kalinhk Thermal Thermal Thermal Yoguniuk | Kalinlik Thermal Thermal Thermal
Density || Thickness | Conductivity | Transmittance | Resistance Density | Thickness Cm'rducti'.rl't'g,'fTransrniHance Resistance Density | Thickness? Conductivity| Transmittance | Resistance
ko/m® | d(mm) | A(W/mK) | UwWim0 | RimKW) | ko/m® | d(mm) | A (W/mK) | U(WmK) | R(mKW) kg/m* | d(mm) AW/mK) | 0WmK | RmKW) |
20 | 0038 | 189 0,53 20 | 0038 | 189 | 053 | 20 | 003 | 115 | 057 |

25 0,038 || 1,52 0,66 25 || 0,038 1,52 | 0,66 | 25 | 0,035 140 | o7t

30 | 0038 | 127 0,79 | 30 | 0038 | 127 | 079 | 30 | 0,035 116 | 0,86

| 40 0,038 | 0,95 1,05 | 40 | 0,038 095 | 105 40 | 0,035 088 | 114

16* | i b t 18*% | i I 20% | ! i

50 0,038 | 076 1,32 | 50 | 0,038 076 | 132 | 50 | 0,035 070 | 143

60 | 0038 | 063 | 158 60 | 0038 | 063 | 158 | 60 | 0035 | 058 | 17
' 80 | 0038 | 048 21 | 80 | 0038 | 048 | 210 | 80 | 0035 | 044 | 229

| 100 | 0038 | 038 | 263 | 100 | 0,038 | 038 | 2,63 | 100 | 0035 | 035 | 286

Isil Isi Isit Isil Isi1l Isil Isil Isit Isil

iletkenlik Gecirgenlik Direng lletkenlik Gegirgenlik Direng lletkenlik Gecirgenlik Direng

Yoguniuk | Kalinlik Thermal Thermal Thermal Yogunluk | Kalinlik Thermal Thermal Thermal Yoguniuk | Kalinlik Thermal Thermal Thermal
Density Thir::k.ness_ ?OMUcliuiw_ Transmittance | Resistance Density _Thir.::l'.n-:esa:Conduc:tl-.rit'\a:Tranmlittanc:e Resistance Density _Thi-:kness Conductivity| Transmittance | Resistance
| kg/m | d(mm) AW/mK)  UWNK)  R(mKW) ko/m® | d(mm) | A W/mK) | UWmK | R(m’KW) | kg/m® | d(mm) | A(W/mK) | UWmK | RmKW) |
20 | 0035 | 175 | 057 | 20 | 0035 | 175 | 0,57 | 20 | 0034 | 170 | 059 i

25 | 0035 | 140 0,71 | 25 | 0035 | 140 0,71 | 25 | 0034 | 135 | 074

30 | 0,035 | 1, 86 30 | 0,035 116 | 086 30 | 0,034 | 114 0,88
22+ | Eceas Lo R 24+ | 002 ] 26+ | = e | :
| 40 | 0,035 | 0,88 114 | 40 | 0,035 0,88 114 40 | 0034 | 085 118 |

| 50 | 0035 | 070 | 143 50 | 0035 | 070 | 143 | 50 | 0034 | 068 | 147
60 | 0035 | 058 | 17 60 | 0035 | 058 | 171 | 60 | 0034 | 059 | 170 |

80 | 0,035 | 044 2,29 | 80 | 0035 | 044 2,29 80 | 0034 | 043 | 235
100 0,035 0,35 2,86 | 100 0,035 0,35 2,86 100 | 0,034 | 0,34 2,94 |

Isil Isil Isil Isil Is1l Isil

lletkenllk | Gegirgenlik Direng iletkenllk | Gegirgenlik Direng

Yogunluk | Kalinlk Thermal Thermal Thermal Yoguniuk | Kalinlik Thermal Thermal Thermal
Density || Thickness | Conductivity! Transmittance | Resistance Density | Thickness| Conductivity | Transmittance | Resistance
{ ko/m® | d(mm) | AW/mK) | Um0 R(mW) | kg/m® | d(mm) AMW/mK) U(WmK) | R(m’KW)
| 20 | 0,034 | 170 0,59 | 20 | 0,034 1,70 | 0,59

25 | 0034 | 135 0,74 25 | 0,034 1,35 | 074

30 | 0,034 | 114 88 | | 30 | 0034 | 114 | 088

| | 0034 | 1 0,88 | 30+ | 30 |00 8
| 40 0,034 | 0,85 118 | 40 | 0,034 0,85 118

50 | 0034 | 068 | 147 50 | 0034 | 068 | 147

60 | 0,034 | 059 | 170 60 | 0034 | 059 | 170

80 | 0034 | 043 | 235 | 80 | 0034 | 043 | 235

100 | 0,034 | 034 | 294 1100 | 0,034 | 034 | 294

* Mantolama sistemlerinde kullanilmasi tavsiye edilen yogunluklar
Densities recommended for use in exterior thermal insulation systems
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- Grafit katkili EPS levha

» Teknopor EPS Isi yalitim levhalarina gére %20
daha iyi 1sI yalitim performansi

* Binalarda mantolamada, cati ve soguk hava
depolarinin isi yalitiminda kullanim

* Isitma ve sogutma giderlerinde maksimum enerji
tasarrufu

* %98 hava, %2 polistiren kapall hlicre yapisi

+ Hafiflik ve kolay uygulama

* Gri renkli

* Ylksek esneme kabiliyeti ve tam boyutsal kararhlik

* 16 kg/m?*20 ka/m? arasindaki yogunluklarda Gretim

» 20-25-30-40-50-60-80-100 mm kalinlik secenekleri

* Mantolama uygulamalarinda énerilen kullanim:
en az 40 mm ve Uzeri

+ TS ISO 8302'ye gore Isll iletkenlik katsayisi
(\) 0,031 W/mK

* TS EN 13501-1'e gore yanmazlik sinifi EPS levhalarda
E, EPS hammaddesinde B1, EPS mantolama
sistemlerinde B

» Standart levha ebadi 50x100 cm

* |SO, TSE, CE sertifikalari

* Blinyesinde insana ve cevreye zararli gazlar
icermeyen cevre dostu malzeme

« Mersin, Sakarya ve izmir fabrikalarinda tretim

ficates

@ . C€ : Irsmso 9001:2015 |

EPS Isi Yalitim Uriinleri / EPS Thermal Insulation Products

+ EPS board with graphite addition
= 20% better thermal insulation performance

compared to Teknopor EPS thermal insulation boards

= Usage for exterior thermal insulation of buildings,

and thermal insulation of roofs and cold storages

* Maximum energy saving in heating and cooling

expenses
Close porous polystyrene structure with 98% air
and 2% plastic

Lightness and ease of application

Grey colored

High flexibility and full dimensional stability
Production with densities between 16 kg/m*20 kg/m
Thickness options of 20-25-30-40-50-60-80-100 mm

3

* Recommended use in exterior thermal insulation

applications: at least 40 mm and above

Thermal conductivity coefficient (\) 0,031 W/mK

as per TS 1SO 8302

Fire performance of E for EPS boards, Bl for EPS raw
material, and B for exterior thermal insulation
systems as per TS EN 13501-1

Standard board size of 50x100 cm

= |SO, TSE, CE certificates

Environment-friendly material containing gases that
are harmful to humans and environment
Production in Mersin, Sakarya and lzmir factories



Teknik 629““('9!' Technical Specifications

GRAFIT TEKNOPOR ISI YALITIM LEVHASI GRAPHITE TEKNOPOR THERMAL INSULATION BOARD

Flatness

Ozellikler Birim Tamm Tolerans Standart
Specifications | Unit Definition Tolerance Standard
| L kafm' | 14 16 18 : 20 | |

st o | L2, W2 2 TS EN 822
Thictrcss mm | T2 w2 TS EN 823
e L 0 ; - |Tsenuson
ot | wmk | oo 0,031 0031 | 0030 | Max |TsENi2667
S kPa | BS 115 BS 125 BS125 | BSB®5 | Min. |TSEN12089
e wa | CS(10)50 | CS(10)60 €S(10)60 | CSU08O0 | Min. | TSENS26
e setolie i kPa TR 80 TR100 TR 100 TR120 | Min. _i TS EN 1607
mm/m | 5 B | EEn
Yizey Dilzguni | P3 | 5 || rseness

Normal Laboratuvar Kosullarinda
Boyutsal Kararlilik
Dimensional Stability Under Constant - DS(N)5 +9%0,5 TS EN 1603

Mormal Laboratory Conditions

Belirll Sicaklik ve Nem Kosullarinda
Boyutsal Kararlilik

Dimensional Stability Under Specified
Temperature and Humidity Conditions

= DS(70,-) %1 TS EN 1604

Tam Daldirma ile Uzun Siirell Su Emme I ; ;
Long Term Water Absorption by = WL(T)3.5 = TS EN 12087

Total Immersion

Su Buhan Diflizyon Direng Faktéri (u) = I 20-40 20-40 20-40 I 20-40 _ TS EN 12086

Water Vapour Diffusion Resistance Factor
Compressive Creep

Basma Siinmes| = CC(3/4/10)10 : = : TS EN 1606

Azami Kullanim Sicakhgi y
Maximum Usage Temperature [ i Max. -

Paketleme packaging

Uriin En Boy Kalinlik Adet/Paket Adet/Paket Hacim
Product Width (em) Length (cm) Thickness {(mm) Unit/Pack Unit/Pack (m?) Volume (m?)
20 25 12,50 { 025
GRAFIT 25 20 10,00 ' 0,25
TEKNOPOR I |
IS YALITIM i 30 16 8,00 | 024
LEVHASI 40 12 6,00 0,24
GRAPHITE 20 100 |
TEKNOPOR \ 50 10 5,00 0,25
THERMAL | 60 8 4,00 l 0,24
INSULATION f :
BOARD | 80 6 3,00 r 024
| 100 5 2,50 ' 0,25

EPS Isi Yalitim Uriinleri / EPS Thermal Insulation Products  [EJ



EPS ISI YALITIM LEVHALARI

EPS THERMAL INSULATION BOARDS

Grafit Teknopor Isi Yalitim Degerleri
Graphite Teknopor Thermal Insulation Values

Isil Isil Isil L] Isil Isil
juk | Kalinlik '!l'el'tI::nTEilk G"i’ﬂé?:‘;llm T?:rnn'lgl Yoduniuk | Kaliniik I!l'e;:m“ G"i’ﬁ‘r‘:'gllik TIIJ'IE:FI;GEI
ty | Thickness| Conductivity| Transmittance | Resistance Density Thiclmes.-;_C-anductiu‘it-.r Transmittance | Resistance

ko/m' d(mm) | AW/mK) | UMW) R(wKW) Ka/m® | d(mm) | AOW/mK) | UWImK)  RmPKW)
20 | 0032 | 161 | 062 | 20 | 0031 | 154 | 0,65

25 | 0032 | 128 | 078 ' 25 | 003t | 123 | 0@ |
30 | 0032 | 107 | 093 ' 30 | 0031 | 103 | o097

40 | 0032 | 080 | 125 | 40 | 003t | o77 | 129 |

¥ 50 | 0032 '_ 0,64 156 Lo | 50 '_ 0,031 0,62 el |

60 | 0032 | 053 | 187 | 60 | 0031 | 052 | 194 |

80 | 0032 | 040 | 250 | 80 | 0031 | 039 | 258 |

100 | 0032 | 032 | 312 | 100 | 0031 | 031 | 322 |

Isil Isil Isil Isil Isil Isil

lietkenlik | Gecirgenlik Direng lletkenlik | Gegirgenlik Direng

Yoquniuk | Kalinlik Thermal Thermal Thermal Yoguniuk | Kalinlik Thermal Thermal Thermal
Density _Thickness_f_‘.unductiu-ity Transmittance | Resistance Density | Thickness| Conductivity | Transmittance | Resistance
ko/m® | d(mm) | A(W/mK) | UWIK) | RmEKW) ke/m® | d(mm) | AW/mK) | UMWMK)  ROmKW)
| 20 0,031 | 154 | 0,65 | 20 | 0,030 1,49 | 0,67 |
| I I I t I i
25 0,031 | 123 0,81 | 25 0,030 120 | 0,83 |

30 0,031 | 1,03 097 | | 30 0,030 1,00 | 1,00
I f | [ | |
40 | 0031 | 077 129 | | | 40 | 003 | 075 | 133 |
18* | | I I | 20% | : I I

50 0,031 | 062 | 16 | [ 50 | 0030 | 060 | 167
60 | 0031 | 052 | 194 | 60 | 0030 | 050 | 2,00 |
80 | 0031 | 039 2,58 | 80 | 0030 | 037 | 267 |
100 | 0,031 I 0,31 | 322 | 100 | 0,030 0,30 '_ S35 |

* Mantolama sistemlerinde kullanilmasi tavsiye edilen yogunluklar
Densities recommended for use in exterior thermal insulation systems

E EPS Isi Yalitim Uriinleri / EPS Thermal Insulation Products
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TEKNOPOR DOLGU URUNLERI

TEKNOPOR FILLER PRODUCTS

TEKNOPOR

ASMOLEN DOLGU

TEKNOPOR LIGHT FILLER BLOCKS

Uriin 6zellikleri Product Features

« Asmolen EPS hafif dolgu malzemesidir.

+ Bina beton désemelerinde dolgu malzemesi olarak
déseme agirhidini distirme amaclh kullanim

+ insaatta kullanilan demir, beton ve kaliptan tasarruf

* Binaya ek ylik getirmeyerek deprem guivenligine
katki

« Kat arasi uygulamalarda i1s1 ve ses yalitimina katki

« Beyaz renkli

* %98 hava, %2 polistiren kapali hiicre yapist ile
betonun suyunu cekmeyip catlaga yol agmama

+ Yiiksek esneme kabiliyeti ve boyutsal kararlilik

+ Hafif, kolay tasima ve uygulama

* Minimum nakliye maliyeti

+ 10 kg/m™30 kg/m? arasindaki yogunluklarda tretim

+ 55x102x404 cm ebadinda bloktan kesilerek Uretim

* Minimum 20 cm kalinlikta kullanim

» TS ISO 8302'ye gore isil iletkenlik katsayisi (\),
yodunluga gére 0,045-0,034 W/mK arasi

+ TS EN 13501-1'e gore yanmazlik sinifi E,
EPS hammaddesinde B1

* ISO, G, UTO sertifikalari

« Blinyesinde insana ve ¢evreye zararli gazlar
icermeyen cevre dostu malzeme

+ Mersin, Sakarya ve izmir fabrikalarinda tGretim

Sertifikalar certificates

G TSE/UTO0/16-043 | | TS EN ISO 9001:2015 |
TSE/UT0/16-030

EPS Isi Yalitim Uriinleri / EPS Thermal Insulation Products

- Light filler blocks are EPS lightweight filling materials.

» Usage in concrete floors of buildings as a filling
material to reduce floor weight

* Savings on iron, concrete and moulds used in
construction

+ Contribution to earthquake safety without placing
additional load on buildings

« Contribution to thermal and sound insulation when
applied between stories

* White colored _

+» Does not cause cracks because it does not absorb
water out of cement thanks to its close porous
polystyrene structure with 98% air and 2% plastic

* High flexibility and dimensional stability '

» Lightness, ease of transportation and application

* Minimum transportation costs

« Production with densities between 10 kg/m*30 kg/m*

* Production by cutting from blocks in sizes of
55x102x404 cm

« Usage with a minimum thickness of 20 cm

* Thermal conductivity coefficient (A) between
0.045-0.034 W/mK according to density as per
TS ISO 8302

* Fire performance of E, Bl for EPS raw material as per
TS EN 13501-1

* |SO, G, UTO certificates _

. Envir_.onment—f_fi’end’]y'mat'eria[ containing gases that
are harmful to humans and environment

* Production in Mersin, Sakarya and Izmir factories



Teknik Ozellikler technical Specifications

TEKNOPOR ASMOLEN DOLGU TEKNOPOR LIGHT FILLER BLOCKS

Ozellikler Birim
Specifications Unit
Yogunluk

Density ka /m
Uzunluk ve Genislik

Length and Width mm
Kalinlik

Thickness mm
Yangina Tepki Simfi

Reaction to Fire Class

Bilkme Dayanimi (cb)

Bending Strength (ob) kPa
%10 Deformasyonda Basing Gerilimi

Compressive Stress at 10% Deformation kPa
Gényeden Sapma

Deviation from Squareness mm,l" m
Yiizey Diizginligl

Flatness mm
Azami Kullanim Sicakhd o

Maximum Usage Temperature

Tanim Tolerans Standart
Definition Tolerance Standard
10 - TS EN 1602
L3, W3 3 TS EN 822
T2 12 TS EN 823
E = TS EN 135011
BS 50 | Min. TS EN 1607
CS(10)30 Min. TS EN 826
S5 15 TS EN 824
P5 £5 TS EN 825
15

Uygulama Bilgileri application information

= Désemeyi tasiyan betonarme kirislerin arasina
uygulanan Teknopor asmolen dolgunun Gzerine ve
aralarina donati yerlestirildikten sonra beton atilir.

* EPS asmolen uygulanmis betonun Ustline minimum
2 cm kalinliginda sap atilarak déseme zemini
olusturulmalidir.

= Asmolenin alt ylizeyine (alt katin tavanina) catlama
riskini dnlemek icin kalip Gizerine elyaf siva filesi
serilerek uygun niteliklerde ince bir kat siva
uygulanir.

* Son olarak tavana boya uygulanir.

Uyarllar Warnings

* Betonarme veya betonarme-celik kompozit
elemanlarin yangina kars! dayanikli olabilmesi icin,
icindeki celik profil veya donatinin en dista kalan
kisimlari olan pas payinin désemelerde en az 2,5 cm
kalinliginda betonla kaplanmis olmasi gerekmektedir.

= Su, elektrik, i1sitma ve havalandirma tesisati ile
benzeri tesisatlarin asmolen désemeden gecmesi
halinde, tesisat cevresi, aciklik kalmayacak sekilde
en az déseme yangin dayanim slresi kadar, yangin
ve duman gecisine kars! yahtiimis olmalidir.

* B6lmelerde yangin yalitimi amaciyla, EPS asmolen,
duvarlarin veya bdlmelerin dikey hizasina denk
gelmemelidir.

+ Bu Uriliniin, TSE-UTO-RDOI1'de yer alan “Onerilen
Doseme Sistemleri”ne uygun olarak kullaniimasi
tavsiye edilir.

Donati Demiri ®
Reinforcing Bar @

Teknopor Asmolen Dolgu
Teknopor Light Filler

Tavan Sivasi
Ceiling Plastering

= Cement is laid after placing accessories on and
between the light filler blocks applied between
reinforced concrete beams that carry the flooring.

* The flooring should be built by laying alum with a
thickness of minimum 2 cm on the concrete, on
which EPS light filler blocks are applied.

* In order to prevent cracking risk, glass-fiber mesh is
laid on the mould in the lower surface of the light
filler block, and a thin layer of plaster with
appropriate properties is applied.

* Finally, paint is applied on the ceiling.

* In order that reinforced concrete or reinforced
concrete-steel composites can be resistant to fire,
concrete cover -the outer part of the steel profile or
accessory within- should be covered with concrete
with a thickness of at least 2,5 cm in floorings.

* In the event that water, electricity, heating, ventilation
and similar installations pass through the floor, the
surroundings of the installation should be insulated
against fire and smoke without any openings, at least
equaling to the fire resistance duration of the flooring.

* EPS light filler blocks should be vertically aligned with
walls or divisions for the purpose of fire insulation in
divisions.

» |t is recommended to use this product in accordance
with “Recommended Flooring Systems" in
TSE-UTO-RDOTI.

Diizeltme Sapi
Levelling Covering

Doseme Betonu
Concrete Floor

Asmolen Kirisi
Floor Beam

-l Elyaf File
Glass-Fiber Mesh
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TEKNOPOR DOLGU URUNLERI

TEKNOPOR FILLER PRODUCTS

TEKNOPOR
GEOTEK ZEMIN DOLGUSU

TEKNOPOR GEOTEK SUBSURFACE FILLER BLOCKS

Sekil / Figure 1 Sekil / Figure 2

Uriin 6zellikleri Product Features

+» Otoyol, koprii ve yaklasma rampalarinda kullanilan + Usage that lighten the design load instead of the earth
toprak dolgu yerine tasarim yUkind hafifleten fill used in highways, bridges and approaching ramps
kullanim (Sekil 1) (Figure 1)

« Yumusak toprak zeminler (izerine insa edilecek * Prevention of settlement in bridge approach
kapri yaklasimlari ve sev dolgu insasinda constructions and slope filling on soft soil surface
oturmalari 8nleme (Sekil 2) (Figure 2)

* Savings on time, as there is no need to wait for
foundation settlement in highway constructions

* Increasing the foundation's resistance against lateral
impacts, and contribution to earthquake safety when
used as a filling material in foundations (Figure 3)

« White colored

« Lightness, ease of transportation and application

= Minimum construction and transportation costs

* Production with densities between 20 kg/m?®30 kg/m?

» Otoyol insaatlarinda temelin oturmasi
beklenilmediginden zamandan tasarruf

» Temellerde dolgu malzemesi olarak kullanildiginda
temelin yandan gelen darbelere dayanimini artirma
ve deprem glvenligine katki (Sekil 3)

= Beyaz renkli

« Hafiflik, kolay tasima ve uygulama

« Minimum insaat ve nakliye maliyeti

* 20 kg/m*-30 kg/m® arasindaki yogunluklarda Uretim « Production by cutting from Teknopor EPS block

* Teknopor EPS bloktan kesilerek Gretim - Thermal conductivity coefficient (\) between

* TS ISO 8302'ye gdre isil iletkenlik katsayisi (V), 0,045-0,034 W/mK according to density as per
yogunluga gtre 0,045-0,034 W/mK arasi TS ISO 8302

* TS EN 13501-1'e g6re yanmazlik sinifi E, « Fire performance of E, Bl for EPS raw material as per
EPS hammaddesinde B TS EN 135011

* Blnyesinde insana ve cevreye zararli gazlar « Environment-friendly material containing gases that
icermeyen gevre dostu malzeme are harmful to humans and environment

= Mersin, Sakarya ve Izmir fabrikalarinda tiretim * Production in Mersin, Sakarya and Izmir factories

Kullanim Alanlari usage Areas

+ Otoyol, képrl ve yaklasma rampalari dolgu « Filling applications in highways, bridges and
uygulamalarinda approaching ramps

* Mevcut otoyol glizergahlarina serit ilavesi dolgu + Filling works for additional lanes in existing
calismalarinda highway routes

+ TUnel portallarinin geri dolgu uygulamalarinda + Backfill applications in tunnel portals

+ Sev glvenligi ve heyelanlarin stabilize edilmesi « Applications for safety of slope and stabilization of
uygulamalarinda landslides

+ Yiksek disey yiklere maruz yer alti boru hatlari, « Filling for the purpose of protecting underground
drenaj ve altyapi tesislerini koruma amacli dolgularda pipelines, drainage and infrastructure facilities that
(Sekil 3) are exposed to high vertical load (Figure 3)

+ Dusey gerilmelerin azaltilmasi icin menfez Uzeri « Filling applications on culverts in order to decrease
insa edilecek dolgu uygulamalarinda vertical stress

« [stinat yapilarina ve temellere gelen yanal ve sismik + Filling applications for decreasing lateral seismic
ylklerin azaltilmasi icin dolgu uygulamalarinda (Sekil 4) loads on retaining structures and foundations (Figure 4)
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Teknik 6zellikler Technical Specifications

TEKNOPOR GEOTEK ZEMIN DOLGUSU TEKNOPOR GEOTEK SUBSURFACE FILLER BLOCKS

| Ozellikler Birim Tanim Tolerans Standart |
Specifications Unit | Definition | Tolerance Standard
ToAcnuk ka/m: 24 26 28 30
Foiniak mm L2 +5 TS EN 822
Genislik W2
Width mm +3 TSEN 822
Thickoess mm n +5 TSEN 823
Reaction fo Fre Gass E ' Ll
il kPa BS 200 Min. | TSEN12089
Compressive Stress at 10% Deformation kPa CS(10)150 Min. TS EN 826
gg'\l-ﬂit:ig-e-.nf's':‘?:?c?.arene-_': mm/m Si +5 TS EN 824
;fluze ?ﬂzuiinlﬂf;fl mm/m P4 15 TSEN 825
Belirli Sicakhk ve Nem Kosullarinda
Boyutsal Kararhlik
Dirmensional Stability U < DS(23,9001 + 951 TSEN 1604

Temperature and Humidity

Tam Daldirma lle Uzun Siirell Su Emme

Long Term Water Absorption By - WL(T)5 - TS EN 12087

Total Immersion

Azaml Kullamim Sicakhgi
Maximum Usage Temperature 45

75 Max.

Sekil / Figure 3 Sekil / Figure 4
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TEKNOPOR SOVE BLOGU

TEKNOPOR JAMB BLOCK

TEKNOPOR
SOVE BLOGU

TEKNOPOR JAMB BLOCK

Uriin 6zellikleri Product Features

* Dig cephe siisleme malzemesi; sdve Uretiminde » Exterior wall decoration material; usage in jamb
kullanim block production

» Uretim sonrasi dinlendirilerek kuru ve nemsiz * Dry and moisture-free transportation by settling
olarak sevk after production

* Homojen yogunluk * Homogenous density

+ Esneklik ve kolay islenebilme * Flexibility and ease of process

* Geri donlUstmli malzeme kullaniimadan lretim * Production without using recyclable materials

» Beyaz renkli + White colored

» Hafiflik, kolay tasima ve uygulama * Lightness, ease of transportation and application

* 14 kg/m?*-30 ka/m? arasindaki yogunluklarda tretim * Production with densities between

« 55x102x202 cm ebadinda standart iretim 14 kg/m*30 kg/m?

* TS EN 13501-1'e gore yanmazlik sinifi E, » Standard production in sizes of 55x102x202 cm
EPS hammaddesinde Bl » Fire performance of E, Bl for EPS raw material as

= Binyesinde insana ve cevreye zararl gazlar per TS EN 13501-1
icermeyen cevre dostu malzeme » Environment-friendly material containing gases

- Mersin, Sakarya ve izmir fabrikalarinda retim that are harmful to humans and environment

* Production in Mersin, Sakarya and |zmir factories
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Teknik 629"“('9!' Technical Specifications

TEKNOPOR SOVE BLOGU TEKNOPOR JAMB BLOCK

Ozellikler Tanim Tolerans Standart

Specifications Definition Tolerance Standard

Yogunluk 3
Density kg/m'® 16 18 20 22 24 26 28 30

Uzunluk ve Genislik

Length and Width L L2, W2 +2 TS EN 822

Kalinlk mm T2 +2 TS EN 823

Thickness

Yangina Tepki Sinifi > E = TS EN 13501-1

Reaction to Fire Class

Isil lletkenlik (%)

Thermal Conductivity W/mK | 0,038 | 0,038 0,035 . 0,035 0,035 0,034 0,034 0,034 Max. TS EN 12667

Bilkme D. {ob) | | | :
Bending Strength (ob) kPa | BS150 | BS150 | BS200 | BS200 |BS200 |BS250 |BS250 | BS250 Min. TS EN 12089

%10 Deformasyonda
g::;'feg:i:ti;‘rﬁs kPa CS(10)80 | CS(10)80 [ CSAONOO0 [CSO0N20 CS(10)120 CSO0)50 |[CS0)150 CS10N50 Min. TS EN 826
at 10% Deformation

Yiizeylere Dik Cekme

Dayanimi

Tensile Strength kPa TR150 | TR150 TR200 | TR200 | TR200 | TR200 | TR200 | TR 200 Min. TS EN 1607
Perpendicular

to Faces

Gonyeden Sapma
Deviation from Squareness mmfm S5 +5 TSEN 824
Yiizey Diizgiinligi mm P3 = TSEN 825
Flatness =
Normal Laboratuvar
Kosullarinda

Boyutsal Kararlilk
Dimensional Stability
Under Constant Normal
Laboratory Conditions

= DS(N)S 1 %0,5 TS EN 1603

Belirli Sicaklik ve

Nem Kosullarinda

Boyutsal Kararlihk

Dimensional Stability — DS(70,-1 +9%1 TS EN 1604
Under Specified

Temperature and

Humidity Conditions

Tam Daldirma ile

Uzun Siireli Su Emme | |

Lot Tarm Watar AbSArotion - WL(T)3 |WL(T)3,5 WL(T)3,5 :WL(T)3,5 WL(TY4 | WL(T)4 | WL(T)4 | WL(T)4 S TS EN12087
by Total Immersion

Su Buhan Diflizyon

Direng Faktiri (p) 0 - s - i = 2 -

Water Vapour Diffision = 20-40 20-40 30-70 30-70 30-70 30-70 30-70 30-70 - TS EN 12086
Resistance Factor

Basma Siinmesi
Sl - CC(3/4/10)10 = TS EN 1606
Azami Kullanim Sicaklig °c 75

Maximum Usage Temperature Max. —
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MANTOLAMA - DIS CEPHE
ISI YALITIM SISTEMLERI

EXTERIOR THERMAL INSULATION SYSTEMS




Dis cephe is1 yalitim sistemleri, tlm yapilarda 4 mevsim
mikemmel Is1 yalitimi olusturur. Isi yalitimi yapilmis
yapilar kisin sicak, yazin serin kalir ve kif, clrime,
koku olusumu 6nlenmis olur. Bdylece yapiniz
yaslanma etkilerine karsi korunur, insan sagligina ve
cevrenin korunmasina katkida bulunmus olur.

Tarkiye'nin lideri Teknopanel'in mantolama sistemleri
markasi Teknosistem, Ustln dzellikli mantolama
sistemleri igin gerekli tim 1s1 yaltimi, yapistirici ve
dekoratif siva Urlin ve gesitleri ile montaj aksesuarlarini
yapinizin ihtiyacina gére diizenleyerek sistem
¢ozUmleri sunar.

Teknosistem ile dis cephe yalitimi yaparak, duvar,
kolon, kiris gibi betonarme ylizeylerde is1 képrileri
olusmasini &nler, 1s1 kayip ve kazanclarini azaltarak
binanizin enerji giderlerinde %50'ye varan tasarruf
sadlarsiniz. Ayrica binanizin duvarlarinda olusabilecek
catlak, korozyon, vb. yapi hasarlarini engelleyerek
binanizi daha glivenli ve uzun émdrlli hale getirilebilir.

Exterior thermal insulation systems provide excellent
heat insulation in all kinds of buildings for 4 seasons.
Thermally insulated buildings remain warm in winter
and cool in summer, while mold, decay and odors are
prevented. Therefore, your building is protected
against the effects of aging, and contributes to human
health and environmental protection.

As the exterior thermal insulation systems brand
under Turkey's leader brand Teknopanel, Teknosistem
offers system solutions by customizing all thermal
insulation boards, adhesive and decorative plaster
product ranges and installation accessories according
to the needs of your building for exterior thermal
insulation systems with superior features.

By applying Teknosistem for exterior thermal
insulation, you prevent occurrence of thermal bridges
in reinforced concrete surfaces such as walls, column,
beams etc., and achieve energy savings of up to 50%
on your building’s energy expenses by reducing heat
loss and gain. Moreover, your building can become
safer and longer-lasting upon prevention of cracks,
corrosion etc. structural damages that may occur in
your building's walls.
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TEKNOSISTEM

MANTOLAMA SISTEMLERI

TEKNOSISTEM EXTERIOR THERMAL INSULATION SYSTEMS

Diinyada yer alan sinirli enerji kaynaklari glin gectikce
azaliyor. GUnlimUzdeki bu tabloda da, I1si yalitimi
en dnemli enerji tasarrufu araci olarak éne cikiyor.

Dért mevsimin yasandidi Glkemizde, konforlu yasam
alanlari icin kis aylarinda 1sinma, yaz aylarinda da

serinleme ihtiyaci duyuyoruz. Binalara uygulayacagimiz
dogru 1si yalitimi ile dis cephe, kolon, kiris gibi betonarme
ylzeylerde olusabilecek i1s| képrilerinin dnline gecebilir,
kisin 1st kayiplarini, yazin da 1si kazanclarini minimum
dlizeye indirgeyebiliriz. Béylece ihtiyacimizdan fazla
enerjiden tasarruf ederek enerji verimliligi saglayabiliriz.

Teknosistem 1s1 yalitimi, binalarin dért bir yanini sararak
IsI gecislerini engeller. Béylece (lke ve aile ekonomisine
katki sadlar. Insan sagligini ve bina yapisini olumsuz
etkileyen nem, kif, yoGusma, catlak gibi durumlarin
olusmasinin dniine gecer. Bakim ve onarim masraflarini
en aza indirirken enerji giderlerini de %50 oraninda
azaltir. 3 yil gibi kisa bir slirede yalitim harcamalarinin
geri kazanilmasini saglar. Ayrica enerji tasarrufu
hedefleyen “Bina Enerji Kimlik Belgesi” uygulamasinin
st yalitimi zorunluluguna uyarak, sera gazi, toz emisyonu
azaltilmasina ve ekolojik dengenin korunmasina da
katkida bulunur.

Yalitimhi Bina
Insulated Building
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Restricted quantity of the world's energy resources are
reducing day by day. Thermal insulation comes to the
forefront as the most important energy saving method
in the current picture.

In our country that experiences all four seasons, we
need heating in winter and cooling in summer for
comfortable living spaces. With thermal insulation
applied correctly in buildings, we can prevent thermal
bridges that may occur in reinforced concrete surfaces
such as exterior walls, column, beams etc., and
minimize heat loss in winter and heat gain in summer.
Therefore, we can save on excess energy, and achieve
energy efficiency.

Teknosistem thermal insulation surrounds the buildings
in all sides, and prevents heat transmission. Thus, it
contributes to national and family economy. It prevents
situations such as moisture, mold, condensation and
cracks that have negative effects on human health and
building structure. It minimizes maintenance and repair
costs, and reduces energy expenses by 50%. It ensures
recovery of insulation expenditures within a short time
as 3 years. Moreover, it complies with thermal
insulation obligation under “Building Energy
Performance Certificate” aiming energy savings, and
contributes to the reduction of greenhouse gas and
dust emission, and protection of the ecological balance.

Yalitimsiz Bina
Uninsulated Building Mo




MANTOLAMA SIiSTEMININ FAYDALARI

BENEFITS OF EXTERIOR THERMAL INSULATION SYSTEM

Yalitim kalicidir, dis etkenierden Kiif ve rutubetten korur,
koruma saglayarak bakim-onarim ciiriime yapmaz, kokmaz.

masraflarini disirdr. It protects from mold and humidity

The insulation is durable, it reduces and does not cause decay and odor.
maintenance-repair expenses by providing
protection from external factors.

> '»p
-~

Isi dagiliminin
homojen olmasini saglar.
It ensures homogenous
temperature distribution.

Isi yalitimi
enerji verimliligini
artirir ve bina enerji
giderlerinde

°/050'ye varan

tasarruf saglar.

hermal insulation increases energy
efficiency, and achieve energy
savings of up to 50% on the
building's energy expenses.

@ X

Ses yalitimina
katki saglar.
It is installed quickly Komiir ya da dogal gaz gibi fosil yakitlarin It contributes to
and easily. tiiketimini azaltarak cevrenin korunmasina sound insulation.

katkida bulunur ve atmosferdeki kirlenmeyi onler.
It reduces the consumption of fossil fuels such as petroleum and natural gas,
contributes to environmental protection, and prevents pollution in the atmosphere.

Montaji izl ve
kolay yapilabilir.

Isi yalitim uygulamalan Tiirkiye ve Avrupa
standartlarina uygun ve ekolojik dengeyi
korumaya yardimci bir sistemdir.
Thermal insulation applications are systems that
comply with Turkish and European standards and
help protection of the ecological balance.
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TEKNOSISTEM MANTOLAMA SISTEMLERI
TEKNIK OZELLIKLER

TEKNOSISTEM EXTERIOR THERMAL INSULATION SYSTEMS TECHNICAL SPECIFICATIONS

TEKNOSISTEM MANTOLAMA SISTEMLERI TEKNOSISTEM EXTERIOR THERMAL INSULATION SYSTEMS

('jzeilikler Birim Tanim Tolerans Standart
Specifications Unit Tolerance ELLET
Malzeme Simifi on P
- 80 113163
Material Class EPS 8C = TS EN 13163
;oiulnluk ka/m 16 +1 TS EN 1602
ensity
Uzunluk ve Geniglik = 5 - W2 > ~ 29
Length and Width m L2-W2 + 2 TSEN822
Kalinhik - - 59
Thickness m T2 =57 TS EN 823
Yangina Tepki Simfi B B 5 TS EN 135011

Reaction to Fire Class

Isil Gegirgenlik Direnci (R} MK /W : MR TS EN 12667/
Heat Transmission Resistance (R) PLRESEAY = TS EN 12939
Isil lletkenlik (\) S e - S
Thermal Conductivity W/mK 0,038 Max. TS EN 12667
Biikme Dayamimi (ob) " R = ML AN ARG
Bending Strength (ab) kPa BS150 Min. TS EN 12089
Darbe Dayamm ) = | 1240
Impact Strength 12 TS EN 13497
Batma Dayanimi e . a4aa
Sinking Strength PESQ0 TS EN 13498
%10 Deformasyonda

Basing Gerilimi - e, e S
Compressive Stress at kPa €5(10)80 Min. TS EN 826
1096 Deformation

Yiizeylere Dik Gekme Dayanimi = AR o z
Tensile Strength Perpendicular to Faces kPa TR100 Min. TS EN 1607
Ginyeden Sapma . 1, - - )
Deviation from Squareness m/ S2 te TS EN 824
Yiizey Dizglinligi mm P4 +5 TS EN 825

Flatness

Su Buhan Difiizyon

Direng Faktori () . 20-40
Water Vapour Diffusion s i
Resistance Factor

TS EN 13163

Kismi Daldirmayla

Uzun Siireli Su Emmesi ka/m
Long Term Water Absorption by =
Partial Immersion

0.5 Min. TS EN 12087

Normal Laboratuvar Kosullarinda
Boyutsal Kararlilik

Dimensional Stability Under Constant - DS(N)S +% 0,5 TS EN 1603
Mormal Laboratory Conditions

Yapistiricinin EPS Levhaya Yapismasi kPa an - - =
Adhesion of Adhesive on EPS Board = ok Min. TS EN 13494

Yahitim Sivasinin EPS

Levhaya Yapismasi kPa 80 Min. TS EN 13494
Adhesion of Insulation Plaster on EPS Board

Donati Filesi

Cekme Gerlimesi N/mm 40 Min. TS EN 13494
Glass-Fiber Mesh Tensile Stress

Belirli Sicaklik ve Nem

Kosullarinda Boyutsal Kararlilik

Dimensional Stability Under e DS(70,-)1 + 9% 1 TS EN 1604
Specified Temperature and =

Humidity Conditions
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TEKNOSISTEM .
MANTOLAMA BILESENLERI

TEKNOSISTEM EXTERIOR THERMAL INSULATION COMPONENTS

n Teknosistem Teknopor/Grafit Teknopor EPS Isi Yalitim Levhasi
Teknosistem Teknopor or Graphite Teknopor EPS Thermal Insulation Board

Teknosistem Yapistirma Harci
Teknosistem Adhesive Mortar

Teknosistem Siva Harci
Teknosistem Plaster Mortar

Teknosistem Mineral Dokulu Dekoratif Siva Harci
Teknosistem Mineral Textured Decorative Plaster

Teknosistem Donati Filesi
Teknosistem Glass-Fiber Mesh

Teknosistem PVC Kose Profili - Fileli
Teknosistem PVC Corner Profile - Meshed

Teknosistem Diibel
Teknosistem Wall Plug

Teknosistem Subasman Profili
Teknosistem Socle Profile

Teknosistem Fuga Profili
Teknosistem Joint Profile
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TEKNOSISTEM MANTOLAMA BILESENLERI

TEKNOSISTEM EXTERIOR THERMAL INSULATION COMPONENTS

TEKNOSISTEM TEKNOPOR
EPS ISI YALITIM LEVHASI

TEKNOSISTEM TEKNOPOR EPS THERMAL INSULATION BOARD

Teknosistem Teknopor EPS isi yalitim levhasi,
genlestirilmis polistiren sert képlk, %98'i hava ve
%2'si petrol tlrevi plastikten olusan termoplastik,
kapall gézenekli, genellikle beyaz renkli ekonomik ve
hafif bir 1s1 yalitim malzemesidir.

Teknosistem Teknopor EPS thermal insulation
board made up of expanded polystyrene foam is an
economic and lightweight thermal insulation
material of generally white thermoplastic consisting
of 98% air and 2% petroleum-derived plastic with
closed porous structure.

Uyqulama Alanlari Areas of Application

Binalarin i¢ ve dis cephelerinde mantolama amaciyla
kullanilir. Hafif olmasi nedeniyle kolay uygulanir ve
tasinir.

Depolama storage

Serin ve havalandirilmis bir ortamda solvent, tiner,
vb. yanici maddelerden ayri olarak saklanmalidir.
Dogrudan glines Isidina maruz birakilmadan
depolanmasina 6zen gésterilmelidir. Yagmur
suyunun paketlerin Gzerinde birikmesini ve icerisine
girmesini engellemek icin egimli bir sekilde
istiflenmelidir.

It is used for exterior thermal insulation purposes in
interior and exterior walls of buildings. It is lightweight
for ease of transportation and application.

It should be stored in a cool and ventilated
environment, away from inflammable materials such as
solvents, thinner etc. Attention should be paid to store
without exposing to direct sunlight. It should be stacked
in an inclined way in order to prevent rainwater from
accumulating on and leak into the packages.
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Teknik Ozellikler Technical Specifications

TEKNOPOR EPS ISI YALITIM LEVHASI

TEKNOPOR EPS THERMAL INSULATION BOARD

Standart =
gt TS EN 13163

Isil lletkenlik Katsayisi - Wim

Thermal Conductivity Coefficient < 0,038 W/mK

Yangina Tepki Sinifi = = B TR 1P ity S TS EN 13501 = 1
Reaction to Fire Class TS EN 13501 -1'e gbre E E as per TS EN 13501
Yogunluk e

o 16 kg/

Normal Laboratuvar Kosullarinda Boyutsal Kararlilik i - -

Dimensional Stability Under Constant Normal Laboratory Conditions £9%0,5 DS(N)S

%10 Deformasyonda Basing Gerilimi

Compressive Stress at 1096 Deformation CS(10)80

Yiizeylere Dik Cekme Dayanimi TR150

Tensile Strength Perpendicular to Faces =

Tam Daldirma ile Uzun Siireli Su Emme WL(T)3

Long Term Water Absorption by Total Immersion vL(

Su Buhar Difiizyon Direng Faktiri (p) 20-40

Water Vapour Diffusion Resistance Factor

Biikme Dayanimi (ob)

Bending Strength (ob) BS150

Boyutlar sizes

Uzunluk

pan 100 cm

Genislik -

Osvs 50cm

Kalinlik 20-25-30-40-50-60-80-100 mm

Thickness

Paketleme packaging

Uriin En Boy Kalinlik Adet/Paket Adet/Paket Hacim
Product Width (cm) Length {cm) Thickness (mm) Unit/Pack Unit/Pack (m?) Volume (m?)
20 25 12,50 0,25
25 20 10,00 0,25
TEKNOPOR EPS 30 16 8,00 0,24
ISI YALITIM
LEVHASI 50 100 40 12 i i
TEKNOPOR EPS 50 10 5,00 0,25
THERMAL
INSULATION 60 4,00 0.24
BOARD 80 6 3,00 0,24
100 5 2,50 0,25
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TEKNOSISTEM MANTOLAMA BILESENLERI

TEKNOSISTEM EXTERIOR THERMAL INSULATION COMPONENTS

TEKNOSISTEM GRAFIT

TEKNOPOR EPS

ISI YALITIM LEVHASI

TEKNOSISTEM GRAPHITE TEKNOPOR EPS THERMAL INSULATION BOARD

Teknosistem Grafit Teknopor EPS isi yalitim levhasi,
genlestirilmis polistiren sert képlk, %98'i hava ve
%2'si petrol tlrevi plastikten olusan termoplastik,
kapall gézenekli, tretimi sirasinda eklenen grafit
katkisiyla kizil 6tesi emicilik ve yansiticilik &zelligi
kazanarak, 1s! iletkenlik katsayisinin bliylik oranda
azalmasini saglar. Gri renkli, is1 yalitim dederi diger
EPS Urlinlerine gére daha yiksek, ekonomik ve hafif
bir 1s1 yalitim malzemesidir.

Teknosistem Graphite Teknopor EPS thermal insulation
board made up of expanded polystyrene foam, which is
thermoplastic consisting of 98% air and 2%
petroleum-derived plastic with closed porous structure,
gains infrared absorption and reflectivity features with
the graphite added during production, and ensures
reduction of thermal conductivity coefficient to a great
extent. It is an economic and lightweight thermal
insulation material with a higher thermal insulation
value compared to other EPS products.

Uyqulama Alanlari Areas of Application

Binalarin ic ve dis cephelerinde mantolama amaciyla
kullanilir. Hafif olmasi nedeniyle kolay uygulanir ve
tasinir.

Depolama storage

Serin ve havalandiriimis bir ortamda solvent, tiner,
vb. yanici maddelerden ayri olarak saklanmalidir.
Dogrudan glines Isigina maruz birakilmadan
depolanmasina 6zen goésterilmelidir. Yagmur
suyunun paketlerin Gizerinde birikmesini ve icerisine
girmesini engellemek icin egimli bir sekilde
istiflenmelidir.

It is used for exterior thermal insulation purposes in
interior and exterior walls of buildings. It is lightweight
for ease of transportation and application.

It should be stored in a cool and ventilated
environment, away from inflammable materials such
as solvents, thinner etc. Attention should be paid to
store without exposing to direct sunlight. It should be
stacked in an inclined way in order to prevent
rainwater from accumulating on and leak into the
packages.
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Teknik Ozellikler Technical Specifications

GRAFIT TEKNOPOR EPS ISI YALITIM LEVHASI

GRAPHITE TEKNOPOR EPS THERMAL INSULATION BOARD

Standart =

gt TS EN 13163

Isil lletkenlik Katsayisi = W

Thermal Conductivity Coefficient < 0,031 W/mK

Yangina Tepki Sinifi = = B TR 1P ity S TS EN 13501 = 1
Reaction to Fire Class TS EN 13501 - 1'e gore E E as per TS EN 13501
Yoguniuk e

Yodgunluk 16 kg

Normal Laboratuvar Kosullarinda Boyutsal Kararlilik i - -

Dimensional Stability Under Constant Normal Laboratory Conditions £9%0,5 DS(N)S

%10 Deformasyonda Basing Gerilimi

Compressive Stress at 1096 Deformation CS(10)60

Yiizeylere Dik Cekme Dayanimi TR100

Tensile Strength Perpendicular to Faces 3

Tam Daldirma ile Uzun Siireli Su Emme WL(T)3.5

Long Term Water Absorption by Total Immersion ot 52

Su Buhar Difiizyon Direng Faktiri (p) 20-40

Water Vapour Diffusion Resistance Factor

Biikme Dayanimi (ob)

Bending Strength (ob) B5125

Boyutlar sizes

Uzunluk

pan 100 cm

Genislik -

Osvs 50cm

Kalinlik 20-25-30-40-50-60-80-100 mm

Thickness

Paketleme packaging

Uriin En Boy Kalinlik Adet/Paket Adet/Paket Hacim
Product Width (em) Length {cm) Thickness (mm) Unit/Pack Unit/Pack (m?) Volume (m?)

20 25 12,50 0,25

GRAFIT 25 20 10,00 0,25

TEKNOPOR EPS 30 16 8,00 0,24
ISI YALITIM

LEVHASI 50 100 40 12 6,00 0.24

GRAPHITE 50 10 5,00 0,25
TEKNOPOR

EPS THERMAL 60 8 4,00 024

INSULATION 80 6 3,00 0,24

100 5 2,50 0,25
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TEKNOSISTEM MANTOLAMA BILESENLERI

TEKNOSISTEM EXTERIOR THERMAL INSULATION COMPONENTS

TEKNOSISTEM

YAPISTIRMA HARCI

TEKNOSISTEM ADHESIVE MORTAR

_ Rl
MANTOLAMA sisTEM:

ylm'-'l$'|'“wm
HARC!

Teknosistem Yapistirma Harci, ¢cimento esasli,
polimer katkill, yiksek performansli, esnek, yiksek
stabiliteye sahip, EPS i1si1 yalitim levhalari icin 6zel
hazirlanmis yapistirma harcidir.

Teknosistem Adhesive Mortar is a cement-based,
high-performing flexible adhesive mortar with
polymer addition and high stability, prepared
specifically for EPS thermal insulation boards.

Uygulama Alanlari areas of Application

TUm yapilarin ic ve dis cephelerinde EPS isi1 yalitim
levhalarinin yapistirilmasi icin kullanihr.

Ambalaj package

25 kg kraft torba

Depolama storage

Rutubetsiz ortamlarda ve acilmamis ambalajinda en

fazla 10 kat istiflenerek palet Uzerinde 12 ay boyunca

saklanabilir.

Mantolama - Dis Cephe Is1 Yalitim Sistemleri / Exterior Thermal Insulation Systems

It is used for adhering EPS thermal insulation boards
on interior and exterior walls of all kinds of buildings.

25 kg kraft bag

They can be stored for 12 months by being stacked
maximum 10 layers of unopened packages on palette
in dry environment.



Teknik 629"“('6!' Technical Specifications

Teknik Ozellikleri Technical Specifications (+23°C, %50 Badgil Nem) (+23°C, 50% Relative Humidity)

Genel Bilgiler General Information

Gériinim Gri renkli toz Grey-colored powder

Appearance

g“'f!’rf“’ Pl Tarakli mala, mala Notched trowel, trowe
pplication Tool

Raf Omrii Acilmamis ambalajinda kuru ortamda 12 ay

Shelf Life 12 months in unopened package in dry environment

Ambalaj £ b lrsfF har

Package 25 kg kraft torba 25 kg kraft bag

Uygulama Bilgileri Application Information

Uygulama Sicakhid OC)-(+350
Application Temperature (+5°C)-(+35°C)

nf’x’t‘j’r:‘&fg' 25 kg toz / ~5,5-6 It su 25 kg powder / ~5,5-6 It water

Kap Omrii T
Pot Life 3 saat/ 3 hours

Tiiketim
Consumption

Performans Bilgileri Performance Information

Isi Yalitim Plak Yapisma M ti (TS EN 13494) Min. 0,08 N/ 2
Adhesion Strength on Thermal Insulation Board (TS EN 13494) In. O, mm

~4 kg/m?

i e 30dk. Max. 5gr - 240 dk Max. 10 gr 30 min. Max. 5gr - 240 min. 10 gr

Egilme Mukavemeti (TS EN 1015-11) . frrm2
Bending Strength (TS EN 1015-11) Min. 2 N/

Basing Mukavemneti (TS EN 1015-11) o 2
Compressive Strength (TS EN 1015-11) Min. 6 N/mm

Alt T ya Y M ti (TS EN 1015-12) _. = e
Adhesion Strength on Bottom Layer (TS EN 1015-12) Min. 0,5 \Jl(m |

Yiizeylerin Hazirlanmasi preparation of Surfaces

« Uygulama ylizeyinin kirln{ almis ve saglam = Ensure that the application surface is cured and
olmasina dikkat ediniz. durable.

» Uygulama ylizeyi toz, yag, katran, zift, boya, silikon, * The application surface should be cleaned of dust,
kir malzemesi, deterjan ve kalip yadlari gibi grease, tar, bitumen, paint, silicone, curing material,
yapismayl dnleyici maddelerden temizlenmis detergent and moulding oils that prevent adhesion.
olmalidir. Uygulama yapilacak ylizeyde bozukluklar Any deformation on the application surface should
varsa duzeltilmelidir. be smoothed.

* Uygulama yUzeyi isitiimall ve nemli kalmasi * The application surface should be warmed and kept
saglanmalidir. humid.

Harcin Hazirlanmasi preparation of Mortar

* 25 kg Teknosistem Yapistirma Harci, teknik » 25 kg Teknosistem Adhesive Mortar is added in the
dzellikler tablosunda belirtilen miktarda temiz quantity of fresh water stated in the technical
suyun icine katilarak tercihen distk devirli bir specifications table, and mixed with a preferably
mikserle topak kalmayacak sekilde karistirilir. low-speed mixer until there is no lump left.

* Hazirlanan harg, 5-10 dakika olgunlasmasi i¢in * The prepared mortar is dried and matured for
dinlendirilir ve uygulamaya baslamadan 1-2 dakika 5-10 minutes, and remixed 1-2 minutes before
dnceden tekrar karistirilarak kullanilir. starting application.

* Hazirlanan harg 3 saat icerisinde tiketilmelidir. * The prepared mortar should be consumed within
Kullanim siiresi gecmis harg kullaniimamalidir. 3 hours. Mortar should not be used after expiry of

usage period.
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TEKNOSISTEM MANTOLAMA BILESENLERI

TEKNOSISTEM EXTERIOR THERMAL INSULATION COMPONENTS

Uygulama BI|Qi|eI'I Application Information

Uygulama yéntemleri ylizeyin dizglinltigiine gére
dedisiklik gostermektedir.

» TUm Ylizeye Yapistirma Metodu: Eger ylizey
dizgln ise, yapistirma harci 1s1 yalitim levhasinin
tamamina mala veya uygun bir tarakli malayla strUlUr.

» Serit ve Noktasal Slirme Metodu: Yiizeyde seviye
farkliliklari varsa, yapistirma harci isi yalitim
levhasinin arkasina tim kenarlar boyunca kesintisiz
olarak serit halinde, orta bélimlerine ise noktasal
halde malayla strGlr.

* Teknosistem Yapistirma Harci ile yapistirilan
levhalar duvara sikica bastirilarak yapistirilir.

* Yapistirma islemi sirasinda levhalarin ayni seviyede

olup olmadigi mastar veya su terazisiyle kontrol edilir.

* |s| yalitim levhalari yapistirma isleminden en az
24 saat sonra, ortam sicaklidina ve ylzey 6zelliklerine
gore mekanik olarak dibellerle tutturulmalidir.

Uyarilar warnings

+ +5°C'nin altinda ve +35°C’nin Uzerindeki sicakliklarda
uygulamadan kaciniimalidir.

* Donmus, 24 saat icerisinde donma riski olan veya
direkt glinese ve rlizgara acik alanlarda uygulamadan
kacinilimahdir.

* Kullanma stiresi gecmis harca kesinlikle toz ve su
ilavesi yapiimamalidir.

* Isi transferini dnlemek igin isi yalitim levhalari,
aralarindaki bosluk mimkiin oldugunca az olacak
sekilde yerlestirilmelidir.

» Uzun stire glneste kalarak dzelligini kaybetmis
levhalarin kullaniimamasina dikkat edilmelidir.

* Yukaridaki dederler +23°C sicaklik ve %50 badil nem
kosullarinda saglanir.
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Application methods vary according to flatness of the
surface.

* Method for Adhering on the Whole Surface: If the
surface is flat, the adhesive mortar is applied on the
whole thermal insulation board with a trowel or
suitably notched trowel.

Method for Strip and Point Application: If there are
level differences on the surface, the adhesive mortar
is applied as a strip along all edges of the back, and
as points in the middle parts, of the thermal
insulation board with a trowel.

The boards applied with Teknosistem Adhesive
Mortar are adhered to the wall by pressing firmly.
While adhering, it is checked by straight edge or a
water gauge whether the boards are aligned.

Wall plugs should be mechanically applied on thermal
insulation boards at least 24 hours after adhering,
according to ambient temperature and surface
features.

.

.

Application should be avoided at temperatures below
+5°C and above +35°C.

Application should be avoided in areas that are frozen,
have the risk of freezing within 24 hours, or are
directly exposed to sun and wind.

No powder and water should be added to mortar after
expiry of usage period.

« Thermal insulation boards should be placed with as
minimum gaps as possible in order to prevent heat
transfer.

Attention should be paid not to use boards that have
exposed to sunlight for a long time and lose their
quality.

= The values above are valid for a temperature of +23°C
and relative humidity of 50%.

L]

-
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TEKNOSISTEM MANTOLAMA BILESENLERI

TEKNOSISTEM EXTERIOR THERMAL INSULATION COMPONENTS

TEKNOSISTEM SIVA HARCI

TEKNOSISTEM PLASTER MORTAR

Teknosistem Siva Harcl, ¢cimento esasli, polimer
katkili, yiksek performansli, esnek, ylksek
stabiliteye sahip, EPS i1s1 yalitim levhalari icin 6zel
hazirlanmis ince agregall bir sivama harcidir.

Teknosistem Plaster Mortar is a cement-based, fine
grained and high-performing flexible mortar with
polymer addition and high stability, prepared
specifically for EPS thermal insulation boards.

Uyqulama Alanlari areas of Application

TUm yapilarin i¢ ve dis cephelerinde EPS isi yalitim
levhalarinin Gzerinin sivanmasinda kullanilir.

Ambalaj Package

25 kg kraft torba

Depolama storage

Rutubetsiz ortamlarda ve acilmamis ambalajinda en
fazla 10 kat istiflenerek palet Uzerinde 12 ay boyunca
saklanabilir.

Mantolama - Dis Cephe Isi Yalitim Sistemleri / Exterior Thermal Insulation Systems

It is used for applying plaster on EPS thermal
insulation boards on interior and exterior walls of all
kinds of buildings.

25 kg kraft bag

They can be stored for 12 months by being stacked
maximum 10 layers of unopened packages on palette
in dry environment.



Teknik Ozellikler Technical Specifications

Teknik Ozellikleri Technical Specifications

Genel Bilgiler General Information

(+23°C , %50 Badgil Nem) (+23°C, 50% Relative Humidity)

Goriliniim
Appearance

Uygulama Aleti
Application Tool

Raf Gmrii
Shelf Life

Ambalaj
Package

Gri renkli toz Grey-colored powder

Celik mala Steel trowe

Acilmamis ambalajinda kuru ortamda 12 ay
12 months in unopened package in dry environment

25 kg kraft torba 25 kg kraft bag

Uygulama Bilgileri Application Information

Uygulama Sicakhg
Application Temperature

Karisim Orani
Mixture Ratio

Kap Omrii
Pot Life

Tiiketim
Consumption

ORI S0
25 kg toz / ~5,5-6,5 It su 25 kg powder / ~5,5-6,5 It water
3 saat /3 hours

~1,7 kg/m?/mm

Performans Bilgileri Performance Information

Esneklik
Flexibility

Isi Yalitim P Yapisma Muk i (TS EN 13494)
Adhesion Strength on Thermal Insulation Board (TS EN 13494)

Su Emme (TS EN 1015-18)
Water Absorption (TS EN 1015-18)

Eglime Mukavemeti (TS EN 1015-11)
Bending Strength (TS EN 1015-11)

Basing Mukavemeti (TS EN 1015-11)
Compressive Strength (TS EN 1015-11)

Su Buhari Gegirgenligi Katsayisi (p) (TS EN 1015-19)
Water Vapor Permeability Coefficient (u) (TS EM 1015-19)

Bag Dayamimi - Kopma Sekli (TS EN 1015-12)
Bond Strength - Shear Form (TS EN 1015-12)

Kuru Yigin Yogunlugu (TS EN 1015-10)
Dry Bulk Density (TS EN 1015-10)

Yangina Tepki (TS EN 13501-1)
Reaction to Fire (TS EN 135011)

Tehlikeli Maddeler (TS EN 998-1)
Hazardous Substances (TS EN 998-1)

Yiksek High
Min. 0,08 N/mm?
< 0,40 kg/m? dk 0,5 W1 < 0,40 kg/m* min. 0,5 W1
Min. 2 N/mm?
Min. 6 N/mm? CSIV
Max. 15
= 0,50 N/mm*/ B
1300 * 150 kg/m?
Al

Uygundur Suitable

Yiizeylerin Hazirlanmasi preparation of Surfaces

* Uygulama ylizeyi ve levhalar toz, yag, katran, zift,
boya, silikon, klir malzemesi, deterjan ve kalip
yaglari gibi yapismayi dnleyici maddelerden
temizlenmis olmalidir.

« Sivanacak levhalar saglam ve yerine iyice oturmus
olmall ve aralarindaki bosluklar poliliretan kdpiik
veya ayni malzemeyle kapatiimalidir.

* The application surface and boards should be cleaned
of dust, grease, tar, bitumen, paint, silicone, curing
material, detergent and moulding oils that prevent
adhesion.

* The boards to be plastered should be durable and
placed securely, and the gaps between them should be
filled with polyurethane foam or with the same material.

Harcin Hazirlanmasi preparation of Mortar

* 25 kg Teknosistem Siva Harci (ince), teknik
ozellikler tablosunda belirtilen miktarda temiz
suyun icine katilarak tercihen distk devirli bir
mikserle topak kalmayacak sekilde karistirilir.

* Hazirlanan harg, 5-10 dakika olgunlagmasl igin
dinlendirilir ve uygulamaya baslamadan 1-2 dakika
onceden tekrar karistirilarak kullanilir.

* Hazirlanan harg 3 saat igerisinde tlketilmelidir.
Kullanim sliresi ge¢cmis harg kullaniimamalidir.

« 25 kg Teknosistem Plaster Mortar (fine) is added in
the quantity of fresh water stated in the technical
specifications table, and mixed with a preferably
low-speed mixer until there is no lump left.

* The prepared mortar is dried and matured for
5-10 minutes, and remixed 1-2 minutes before
starting application.

* The prepared mortar should be consumed within
3 hours. Mortar should not be used after expiry of
usage period.
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TEKNOSISTEM MANTOLAMA BILESENLERI

TEKNOSISTEM EXTERIOR THERMAL INSULATION COMPONENTS

Uygulama BI|gi|el'l Application Information

» EPS 1s1 yalitim levhalarinin diibellenmesinden en az
24 saat sonra levhalarin Uzerine celik malayla yaklasik
2 mm kalinliginda 1. kat siva dizglince uygulanilir.

» Uygulanmis harg daha yasken Teknosistem Donati
Filesi, yukaridan asadiya bastirilip gerilerek harcin
icine gdmullr. Yaklasik 6 saat sonra ylzey
nemlendirilerek 2. kat siva (2 mm kalinliginda) ile
filenin Uzeri 6rtullr ve ylzey celik malayla boya icin
diizgiin hale getirilir.

« Catlamayi 6nlemek igin donati filesi, ek birlesim
yerlerinde 10 cm Ust Uste bindirilir.

* Boya icin hava sartlarina ve uygulama kalinligina gére
2-3 glin beklemek gerekir.

» Uygulama tamamlandiktan sonra hava sicaklidi
ylksekse ylizey cimento prizini alana kadar
nemlendirilmelidir.

Uyarilar warnings

» +5°C'nin altinda ve +35°C’'nin Uzerindeki sicakliklarda
uygulamadan kaginiimalidir.

* Donmus, 24 saat icerisinde donma riski olan veya
direkt glinese ve rlizgara acik alanlarda uygulamadan
kaginilmalidir.

* Uygulamadan sonra ¢imento prizini alana kadar
yaklasik bir hafta icinde kar yadisi veya siddetli soguk
bekleniyorsa uygulama yapiimamali ve koruma
onlemleri alinmaldir.

» Kullanma stresi ge¢mis harca kesinlikle toz ve su
ilavesi yaplimamalidir.

+ Uzun slre glineste kalarak 6zellidini kaybetmis
levhalarin kullaniimamasina dikkat edilmelidir.

* Yukaridaki de@erler +23°C sicaklik ve %50 badil nem
kosullarinda saglanir.
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= The 1°*t layer of plaster with a thickness of
approximately 2 mm is applied smoothly on EPS
thermal insulation boards with a steel trowel at least
24 hours after application of wall plugs on the boards.
Teknosistem Glass-Fiber Mesh is embedded into the
mortar by pressing from top to bottom and stretching
when the applied mortar is still wet. The surface is
humidified after approximately 6 hours, the mesh is
covered with the 2™ layer of plaster (with a

thickness of approximately 2 mm), and the surface is
flattened with a steel trowel.

» Glass-fiber meshes are overlapped for 10 cm in joints
in order to prevent cracks.

It is required to wait for 2-3 days before painting
according to weather conditions and application
thickness.

If the air temperature is high after completion of the
application, the surface should be humidified until the
cement is stiffened.

.

-

.

Application should be avoided at temperatures below
+5°C and above +35°C.

Application should be avoided in areas that are frozen,
have the risk of freezing within 24 hours, or are
directly exposed to sun and wind.

Application should not be performed and protective
measures should be taken if snow or severe cold is
expected within one week until the cement is stiffened
after the application.

No powder and water should be added to mortar after
expiry of usage period.

Attention should be paid not to use boards that have
exposed to sunlight for a long time and lose their
quality.

« The values above are valid for a temperature of +23°C
and relative humidity of 50%.

.

-
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TEKNOSISTEM MANTOLAMA BILESENLERI

TEKNOSISTEM EXTERIOR THERMAL INSULATION COMPONENTS

TEKNOSISTEM

MINERAL DOKULU
DEKORATIF SIVA HARCI

TEKNOSISTEM MINERAL TEXTURED DECORATIVE PLASTER

Teknosistem Mineral Dokulu Dekoratif Siva Harcl,
beyaz cimento esasll, tek bilesenli, polimer katkili,
malayla uygulanan, 2 mm mineral tane dokulu son
kat dekoratif cephe kaplama malzemesidir.

Teknosistem Mineral Textured Decorative Plaster is
a white cement-based, one-component and 2 mm
mineral particle-textured decorative wall coating
material with polymer addition, applied on top layer
with a trowel.

Uygulama Alanlari Areas of Application

Mantolama sistemlerinde son kat dekoratif kaplama
malzemesi olarak, i¢ ve dis cephe sivalarinin Gzerine
uygulanir.

Ambalaj package

25 kg kraft torba

Depolama storage

Rutubetsiz ortamlarda ve acilmamis ambalajinda en
fazla 10 kat istiflenerek palet Uzerinde 12 ay boyunca
saklanabilir.
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It is applied on interior and exterior wall plasters as
the decorative topcoat material in exterior thermal
insulation systems.

25 kg kraft bag

They can be stored for 12 months by being stacked
maximum 10 layers of unopened packages on palette
in dry environment.



Teknik 5zellikler Technical Specifications

Teknik Ozellikleri Technical Specifications

Genel Bilgiler Gi al Information

(+23°C , %50 Bagil Nem) (+23°C, 50% Relative Humidity)

Gériinim
Appearance
Yapisi
Structure
Raf Omrii
Shelf Life

Ambalaj
FPackage

Uyqgulama Bilgileri Application Information

Beyaz renkli toz White-colored powder
Cimento esasl Cement-based

Acilmamis ambalajinda kuru ortamda 12 ay
12 months in unopened package in dry environment

25 kg kraft torba 25 kg kraft bag

Karisim Orani
Mixture Ratio

Uygulama Aletleri
Application Tools

Tiiketim
Consumption

Performans Bilgileri Performance Information

25 kg toz / ~5,75-6,5 It su 25 kg powder / ~5,75-6,5 It water
Celik ve plastik mala Steel and plastic trowel

2,4-2,8 kg/m’

Servis Sicakhgi
Service Temperature

Basing Dayanimi - Sinifi (TS EN 1015-11)
Compressive Resistance - Class (TS EN 1015-11)

Bag Dayanimi - Kopma Sekli (TS EN 1015-12)
Bond Strength - Shear Form (TS EN 1015-12)

Kuru Yidin Yogunlugu (TS EN 1015-10)
Dry Bulk Density (TS EN 1015-10)

Kilcal Su Emme (kapiler) = Simifi (TS EN 1015-18)
Water Absorption by Capillarity - Class (TS EN 1015-18)

Su Buhari Gegirgenligi Katsayisi(p) (TS EN 1745)
Water Vapor Permeability Coefficient () (TS EN 1745)

151l lletkenlik (TS EN 1745)
Thermal Conductivity (TS EN 1745)

Yangina Tepki (TS EN 13501-1)
Reaction to Fire (TS EN 13501

Tehlikell Maddeler (TS EN 998-1)
Hazardous Substances (TS EN 998-1)

(-30°C)-(+80°C)
3,5-7,5 N/mm?- CS Il

= 0,45 N/mm?/ B

1400 +100 kg/m*

< 0,40 kg/m3dk 0,5 W1 < 0,40 kg/m? min. 0,5 W1
5/20 (Cizelge Dederi) 5/20 (Table Value)
< 0,47 W/mK (Cizelge Degeri) P= %50 (Table Value)
Al

Uygundur Suitable

Yiizeylerin Hazirlanmasi preparation of Surfaces

 Uygulama yizeyi ve isi yalitim levhalari saglam olup
toz, yaq, katran, zift, boya, silikon, kiir malzemesi,
deterjan ve kalip yadlar gibi yapismay énleyici
maddelerden temizlenmis olmalidir.

» Uygulama 6ncesi dekoratif siva astari ylizeye firca
veya ruloyla uygulanir.

* The application surface and thermal insulation
boards should be durable and cleaned of dust,
grease, tar, bitumen, paint, silicone, curing material,
detergent and moulding oils that prevent adhesion.

- Before application, decorative plaster lining is
applied on the surface with brush or roller.

Harcin Hazirlanmasi Preparation of Mortar

* 5 kg Teknosistem Mineral Dokulu Dekoratif Siva
(Beyaz-Kalin), teknik 6zellikler tablosunda belirtilen
miktarda temiz suyun icine katilarak tercihen dislk
devirli bir mikserle topak kalmayacak sekilde
karistirilir.

* Hazirlanan harg, 5-10 dakika olgunlagmasi igin
dinlendirilir ve uygulamaya baslamadan 1-2 dakika
onceden tekrar karistirilarak kullanilir.

* Hazirlanan harg 3 saat i¢erisinde tiketilmelidir.
Kullanim siiresi gecmis harg kullaniimamaldir.

= 5 kg Teknosistem Mineral Textured Decorative Plaster
(White-Coarse) is added in the guantity of fresh water
stated in the technical specifications table, and mixed
with a preferably low-speed mixer until there is no
lump left.

* The prepared mortar is dried and matured for
5-10 minutes, and remixed 1-2 minutes before starting
application.

* The prepared mortar should be consumed within
3 hours. Mortar should not be used after expiry of
usage period.
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TEKNOSISTEM MANTOLAMA BILESENLERI

TEKNOSISTEM EXTERIOR THERMAL INSULATION COMPONENTS

Uyqulama BI|Qi|eI'I Application Information

« Malzeme celik malayla ylizeye uygulanmali ve esit
kalinlikta tim ytzeye yayilmalidir.

+ Uygulanma kalinlidi en bliylk agregaya gore
ayarlanmaldir.

* En geg 10 dakika icerisinde, malzeme henliz
islakken plastik malayla dairesel hareketler
yapilarak sivaya desen verilmelidir.

» Uygulama tamamlandiktan sonra hava sicakhgi
ylksekse ylizey ¢imento prizini alana kadar
nemlendirilmelidir.

Uyari lar warnings

+ +5°C'nin altinda ve +35°C’'nin Uzerindeki sicakliklarda
uygulamadan kaciniimalidir.

» Mmkilinse ara vermeden uygulama yapilmall, ara
verilmesi gerekirse ylizey yaklasik 20 m#lik alanlara
bolUnerek ayri ayri uygulama yapiimalidir.

* Plastik mala uygulamasina en ge¢ 10 dakika igerisinde
gecerek sivanin Uizerinde film tabakasi olusmasina
izin verilmemelidir.

* Donmus, 24 saat icerisinde donma riski olan veya
direkt glinese ve riizgara acik alanlarda uygulamadan
kaciniimalidir.

» Uygulamadan sonra cimento prizini alana kadar
yaklasik bir hafta icinde kar yagis veya siddetli soguk
bekleniyorsa uygulama yapilmamali ve koruma
Bnlemleri alinmalidir.

= Kullanilmis, stresi gegmis harca kesinlikle toz ve su
ilavesi yapilmamalidir.

» Urlin yagmur alan yatay ylizeyde uygulanmamalidir.

* Yukaridaki degerler +23°C sicaklik ve %50 badil nem
kosullarinda saglanir.
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* The material should be applied on the surface with a
steel trowel, and spread on the whole surface in
equal thickness.

« Application thickness should be adjusted to the
coarsest aggregate.

« Patterns should be formed on the plaster with
circular movements using a plastic trowel within
10 minutes at the latest while the material is still wet.

- |f the air temperature is high after completion of the
application, the surface should be humidified until the
cement is stiffened.

« Application should be avoided at temperatures below
+5°C and above +35°C.

= The application should be performed ceaselessly if
possible, or conducted separately by dividing the
surface into areas of approximately 20 m? if it is
necessary to have a break.

= Application with a plastic trowel should be started
within approximately 10 minutes at the latest, without
allowing formation of a film layer on the plaster.

« Application should be avoided in areas that are
frozen, have the risk of freezing within 24 hours, or
are directly exposed to sun and wind.

= Application should not be performed and protective
measures should be taken if snow or severe cold is
expected within one week until the cement is
stiffened after the application.

* No powder and water should be added to mortar
after expiry of usage period.

* The product should not be applied on horizontal
surfaces that get wet in the rain.

« The values above are valid for a temperature of
+23°C and relative humidity of 50%.



TEKNOSISTEM
DONATI FiLESI

TEKNOSISTEM GLASS-FIBER MESH

Mantolama sistemlerinde, ylzey gerilimleri sonucunda
olusabilecek siva catlaklarini dnlemek ve dayaniklihgini
artirmak icin Teknosistem Donati Filesi kullanilir.

Mantolama donati filesi, sivanin 6mriinli uzatan cam
ipliginden dokunmustur, ylksek dayanikliliga sahiptir
ve esnektir. Ayrica rutubet, kirli ortamlar, asitler veya
bazlardan etkilenmez, clirimedidi icin de bakteri ve
mantar barindirmaz. En az 160 gr/m?adirliginda,

4x4 mm gbzenek boyutunda, alkali dayanimi yiiksek,
cam elyaf esashdir.

In exterior thermal insulation systems, Teknosistem
Glass-Fiber Mesh is used to prevent possible plaster
cracks in consequence of surface tension, and to
increase durability.

Woven with glass-fiber that extends the plaster's life,
glass-fiber mesh for exterior thermal insulation is
highly durable and flexible. Moreover, it is not affected
by humidity, dirty environments, acids or bases; and
does not host bacteria and fungus as it does not
decay. It is based on glass-fiber, and has a minimum
weight of 160 gr/m?, pore size of 4x4 mm and high
alkali resistant.

TEKNOSISTEMPVC

KOSE PROFiLI -

FILELI

TEKNOSISTEM PVC CORNER PROFILE - MESHED

Teknosistem Fileli PVC Kése Profilleri, mantolama
sistemlerinde binalarin dig etkenlerden kolayca zarar
gorebilecek kbselerinde diizglin ve dayanikli kbse
bitimleri elde etmek ve uygulamadaki ek yerlerini
kapatmak icin kullanilir.

Teknosistem Meshed PVC Corner Profiles are used to
achieve proper and durable corner finishes in the
building’s corners that can be easily damaged by
external factors, and to cover joints in application in
exterior thermal insulation systems.
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TEKNOSISTEM MANTOLAMA BILESENLERI

TEKNOSISTEM EXTERIOR THERMAL INSULATION COMPONENTS

TEKNOSISTEM DUBEL

TEKNOSISTEM WALL PLUG

Teknosistem Diibeller, rlizgarin olusturdugu vakum Teknosistem Wall Plugs are mechanic retaining

etkisi gibi ylizeye dik gelen kuvvetlere karsi 1s1 yalitim elements that provide adhesion strength of thermal
levhalarinin ylizeye tutunma mukavemetini saglayan ve insulation boards against vertical forces to the surface
yalitim uygulamasi yapilacak ylizeyin yap! bilesenine such as the wind's vacuum power. They are selected
gdre secilen mekanik tespit elemanlaridir. Dlibel boyu, according to the structural components of the thermal
yalitim malzemesi kalinligi ve duvar ylzeyindeki insulation surface. The length of wall plugs are
bozukluklar dikkate alinarak belirlenir. determined considering the thickness of insulation

material and deformations on the wall surface.

Teknosistem Plastik Civili Diibel Teknosistem Wall Plug with Plastic Nail

Ist yalitim levhalarini standart cephelere sabitlemek ve riizgann emme kuvvetine
karsi mantolama sistemlerini korumak icin mekanik baglanti elemani olan,
hammaddesi geri donlisimsUz plastik gdvdeli ve plastik ¢ivili dibeller kullanilir.

Teknosistem Celik Civili Diibel Teknosistem Wall Plug with Steel Nail
Betonarme ve sert zeminlerde, i1si yalitim levhalarini sabitlemek ve siva tutusunu y
artirmak amaciyla, basi tirnakli olan mekanik baglanti elemani gelik civili diibeller L

kullanilir. G/’ : Ty

Teknosistem Vidal Diibel Teknosistem Screwed Wall Plug

Ahsap (OSB, vb.) ve ¢imentolu yonga levha gibi ylzeylere yapilacak mantolama
uygulamalarinda kullanilan, siva tutusunu artiran basi tirnakl plastik matkap uclu
metal vidal dilbellerdir. Ayrica delik delme islemine gerek kalmaz.

Teknosistem Gazbeton Diibeli Teknosistem Aerated Concrete Wall Plug:

Gazbeton ylzeylerdeki mantolama uygulamalarinda kullanilacak isi yalitim

malzemesinin cinsine ve kalinlidina gére Teknosistem Gazbeton Dibeli secilir. Siva

tutusunu artiran bas! tirnakli, hammaddesi geri dontstUmsiz plastik gdvdeli, plastik )
civili veya celik civili dibellerdir. @‘
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TEKNOSISTEM

SUBASMAN
PROFILI

TEKNOSISTEM SOCLE PROFILE

Teknosistem Subasman profili, 1si yalitim levhalarinin
dodru ve dlizglin bir sekilde monte edilebilmesi icin
referans diizlemi olarak ve mantolama sistemini
darbelerden korumak amaciyla kullanilir. Geniglikleri,
yalitim kalinligina bagl olarak dedisen altiminyum
esasli profillerdir.

TEKNOSISTEM
FUGA PROFILI -

TEKNOSISTEM JOINT PROFILE

Mantolama sistemleri Gzerine dlzgln ve hizl bir
sekilde fugalar olusturmak, isi yalitim levhalari
Uzerinde agilmig olan fuga bolimlerinin gegislerinde
kullanmak veya son kat kaplama uygulamasiyla
dekoratif bir gorlintl elde etmek icin PVC esasl
Teknosistem Fuga Profilleri kullanilir. Fuga profili,
Uzerine hazir yapistiriimis donati filesiyle iscilik ve
zamandan tasarruf edilmesini sadlar, olasi isgilik
hatalarini engeller.

Teknosistem Socle Profile is used as a reference plane
for correct and proper installation of thermal
insulation boards, and to protect the exterior thermal
insulation system from impacts. They are
aluminum-based profiles with thicknesses varying
according to the thickness of insulation materials.

PVC-based Teknosistem Joint Profiles are used to
form joints in exterior thermal insulation systems
properly and quickly, and in transition areas of joints
formed on thermal insulation boards, and to achieve a
decorative look with the topcoat application. With the
ready-to-use glass-fiber mesh adhered on them, joint
profiles ensure savings on labor cost and time, and
prevent possible workmanship faults.

Mantolama - Dis Cephe Is1 Yalitim Sistemleri / Exterior Thermal Insulation Systems



SISTEMLERI

UYGULAMA DETAYLARI

TEKNOSISTEM EXTERIOR THERMAL INSULATION SYSTEMS APPLICATION DETAILS
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Teknosistem Uygulamasindan Once

Dikkat Edilmesi Gerekenler

Issues To Be Considered Before Teknosistem Application

* Mantolama uygulamasi, +5°C ile +30°C sicaklik
araliginda yapilmalidir.

¢ Uygulamaya baslamadan énce bina lzerindeki
cam, ahsap, vb. yapi elemanlari kirlenmeye ve
zarar gérmeye karsi korunmalidir.

* Binanin geneli ve mantolama yapilacak ylizey
nemli olmamali, déseme saplari, i¢ ve dis duvar
sivalari kurumus olmalidir.

¢ TUm uygulama yapilacak ylizeyler, yapismayi
azaltacak kalintilar icermemeli yaddan arindiriimis
ve tozsuz olmalidir.

* Mantolama yapilacak ylizeyde topraktan yukari
yonde ilerleyen nem olmamall, topragin minimum
30 cm Uzerine kadar ¢ikacak sekilde su yalitim
uygulamasi tamamlanmis olmalidir.

» Bina cephesinde mevcut kaplamalarin (astarlar,
boya ve eski sivalar) dayanikliligi kontrol edilmeli,
gerekirse sokllmelidir. Catlak ya da kabarikliklarin
tamirati yapiimali, saglam bir zemin elde
edilmelidir.

¢ |s1 yalitim levhalarinin yapisacadi ylizeyde 2 cm'yi
gecen edrilikler varsa, uygulama dncesi kaba siva
ile diizeltilmelidir.

* iklim sartlari g6z 6niine alinarak cephe, glines,
yagmur ve rlizgardan korunduktan sonra
uygulama yapilmalidir.

» Cephedeki yagmur oluklari, kablolar, vb.
mantolama sisteminin lzerine alinmali ve
minimum 6 - 7 cm uzakta kalacak sekilde
yerlestiriimelidir.

¢ Uygulamanin ve calisma guvenliginin saglanmast igin
mantolama sistemi malzemeleri deforme olmayacak
sekilde, kuru ve serin bir ortamda depolanmalidir.

- Exterior thermal insulation should be applied at
temperatures between +5°C and +30°C.

- Before starting application, constructional
components of glass, wood etc. on the building should
be protected against dirt and damage.

+ The whole building and exterior thermal insulation
surface should not be humid. Floor alum and
interior/exterior wall plasters should be dried.

= All application surfaces should be cleaned from
residual substances that may reduce adhesion, as well
as from grease and dust.

* There should be no upward humidity from the soil to
the exterior thermal insulation surface, and
waterproofing application should be completed
minimum 30 cm above the soil.

+ Durability of existing coating on the building's walls
(lining, paint and old plasters) should be checked, and
they should be removed if necessary. Cracks or
bulges should be repaired to form a durable surface.

« If there are unevenness exceeding 2 cm in the surface
where the thermal insulation boards will be adhered,
this should be smoothed with rough plaster before
application.

+ The application should be performed after protecting
the wall against sunlight, rain and wind considering
climate conditions.

= Rain gutters, cables etc. on the walls should be placed
on the exterior thermal insulation systems with a
minimum distance of 6-7 cm.

+ In order to ensure the safety of application and
related works, exterior thermal insulation materials
should be stored in a dry and cool environment in a
way that they will not be deformed.
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TEKNOSISTEM UYGULAMA DETAYLARI

TEKNOSISTEM APPLICATION DETAILS

Teknosistem Subasman Profil Montaji

Installation Of Teknosistem Socle Profile

Teknosistem Subasman Profil Montaji, mantolama
sisteminin dengeli ve diizglin olmasini saglar. Ylzeyde
olasi egrilikleri diizeltmek icin duvar ile subasman
profili arasindaki bosluklar, girintiler ve cikintilar farkl
kalinhklardaki takozlarla diizeltilerek ylizey gdnyeye
alinir ve diibelle monte edilir (Sekil 1 ve Sekil 2).

Ucg uca eklenen profillerin arasinda 2-3 mm mesafe
birakilmalidir. Kése badlantilariysa, subasman
profillerinin késeye uygun aciyla kesilip
birlestirilmesiyle olusturulur. Subasman profilinin
Olclist, kullanilacak isi yalitim levhasinin kalinlidina
uygun olarak secilmelidir (Sekil 3).

Sekil / Figure 2

Teknosistem Socle Profile installation ensures that the
exterior thermal insulation system is balanced and
proper. In order to remove possible unevenness on the
surface; the gaps, cavities and bulges between the wall
and socle profile are smoothed with wedges of different
thicknesses, the surface is measured for squareness,
and installed with wall plugs (Figure 1 and Figure 2).

There should be gap of 2-3 mm between profiles that
are placed end-to-end. Corner joints are formed by
cutting and joining socle profiles with appropriate angle
on the corner. The size of the socle profile should be
selected according to the thickness of the thermal
insulation board to be used (Figure 3).

Sekil / Figure 3

Teknosistem Yapistirma Harci Hazirlanmasi Ve Uyqulamasi

Preparation And Application Of Teknosistem Adhesive Mortar

Teknosistem yapistirma harci, paketin arkasinda
yazan talimatlar dogrultusunda hazirlanmalidir.
Mantolama yapilacak ylizeyin edrilidine ya da diizgtin
olmasina bagli olarak yapistirma harcinin uygulama
yontemi degisir.

Ylzey dlizglinse “TUm YUzeye Yapistirma Metodu”
uygulanarak yapistirma harct isi yalitim levhasinin
tamamina mala veya uygun bir tarakl malayla
strdlir (Sekil 1).

Ylizeyde seviye farkliliklari ya da edrilikler varsa
“Serit ve Noktasal Stirme Metodu” uygulanarak
yapistirma harci isi yalitim levhasinin arkasina tim
kenarlar boyunca kesintisiz olarak serit halinde, orta
bélUimlerine ise noktasal halde malayla strulir
(Sekil 2). Bu ydntemde Is1 yalitim levha ylizeyinin
%40’ yapistiriciyla kaplanmalidir.

Levha arkasina yapistirma harci uygularken

kenarlardan tasmamasina dikkat edilmelidir (Sekil 3).

Sekil / Figure 1

Sekil / Figure 2
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Teknosistem adhesive mortar should be prepared
according to instructions written on the back of the
package. Application method for the adhesive mortar
varies according to unevenness or flatness of the
exterior thermal insulation surface.

If the surface is flat, the adhesive mortar is applied on
the whole thermal insulation board with a trowel or
suitably notched trowel, using the method for adhering
on the whole surface (Figure 1).

If there are level differences or unevenness

on the surface, the adhesive mortar is applied as a strip
along all edges of the back, and as points in the middle
parts, of the thermal insulation board with a trowel,
using the method for strip and point application (Figure
2). In this method, 40% of the thermal insulation board
surface should be covered with adhesive.

Attention should be paid not to overflow the adhesive
mortar from the edges while applying it on the back of
the board (Figure 3).

Sekil / Figure 3



Teknosistem Teknopor & Grafit Teknopor
EPS Isi Yalitim Levhalarinin Yerlestirilmesi

Placement Of Teknosistem Teknopor & Graphite Teknopor EPS Thermal Insulation Boards

Arkasina yapistirma harci siiriilen isi yalitim levhasi,
subasman profiline bosluksuz olarak
yerlestirilimelidir (Sekil 1). Yalitim levhalari, duvarla
tam temas edecek sekilde hafifce kaydirilarak
duvara yapistirilir. Levha seviyelerinin kontrol
mastar veya su terazisiyle saglanmalidir (Sekil 2).

Isi yalitim levhalari, duvarin alt kismindan
baslanarak yukari dogru araliksiz ve sasirtmali
olarak ddsenir. Késelerde de levhalar sasirtmall
olarak yerlestirilmelidir (Sekil 3).

Levhalarin dlizgln désenmesine ve kenarlarin
zedelenmemesine dikkat edilmelidir. Hasarli levhalar
kullanilmamali, kenarlari asinmis levhalarsa
uygulama oncesinde térpllenmelidir. Yerlestirme
sirasinda levhalar arasinda bosluk birakilmamali,
ince bosluklar da yalitim bandi ya da képlk
kullanilarak doldurulmalidir.

Sekil / Figure 1

Sekil / Figure 2

Adhesive mortar is applied on the back of the thermal
insulation board, which should be placed on the socle
profile without any gaps (Figure 1). Thermal insulation
boards are adhered to the wall by sliding slightly to
ensure full contact with the wall. Board levels should be
checked by straight edge or a water gauge (Figure 2).

Thermal insulation boards are placed without gaps and
in zigzag style upwards starting from the bottom of the
wall. Boards should be placed in zigzag style on the
corners as well (Figure 3).

Attention should be paid to place the boards properly
and not to damage the edges. Damaged boards should
not be used, while boards with worn edges should be
filed before application. No gaps should be left between
boards during application, and thin gaps should be filled
by using insulating tape or foam.

Sekil / Figure 3
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TEKNOSISTEM UYGULAMA DETAYLARI

TEKNOSISTEM APPLICATION DETAILS

Teknosistem Teknopor & Grafit Teknopor
EPS Isi Yalitim Levhalarinin Dubellenmesi

Application Of Wall Plugs On Teknosistem Teknopor & Graphite Teknopor EPS Thermal Insulation Board

Isi yalitim levhalarinin yapistirma isleminden en az
24 saat sonra rlizgarin emme kuvveti etkilerinden
zarar goérmesini engellemek, sistemin sirekliliginin ve
performansinin uzun émirlt olmasi icin dibelle
mekanik bagdlanti saglanir.

Kullanilmasi gereken ideal dibel sayisi, bina ylkseklidi
ve binanin bulundugu gevre kosullarina gére belirlenir.
Genellikle yatayda ve diiseyde levhalarin birlesim
noktalarina 4 adet ve ortaya 2 adet olmak lizere bina
ylzeyine m#'ye en az 6 adet dibel uygulanir.

Bina késelerine uygulanan levhalarda kullanilacak
dlbel sayis, riizgar kuvvetinden dolay artirilir.

8 metre ylkseklige kadar 6 adet, 8-20 metre arasinda
8 adet, 20 metre ve Uzerinde de 10 adet diibel
kullaniimalhdir.

Dibel uygulamasi, binalarin kése noktalarinda levha
kalinlidina ek olarak en az 10 cm iceriden
uygulanmalidir. Kullanilacak diibel, duvar dzelliklerine
gore secilmelidir. Dibel baslidinin tam olarak
yerlestirilmesi, kalinlik olusturmamasi icin aparat
kullanilarak havsa basi aciimasi gerekir (Sekil 1).

Dibel yeri matkapla delinir. Delik boyu, dlbel
boyundan 1cm blylk aciimalidir (Sekil 2).

Acilan diibel deligine dlibeller yerlestirilerek diibel
civileri tamamen cakilir (Sekil 3).

Dlbeller havsa basi bosluguna yerlestirildikten sonra,
ilk kat siva 6ncesi dibel etrafinda kalan bosluklar ayni
sivayla doldurulur.

Dizgun bir dis cephe ylzeyi elde edebilmek i¢in diibel
kafalari, yalitim levhasi yiizeyiyle ayni seviyede olacak
sekilde monte edilmelidir.

Sekil / Figure 2

Sekil / Figure 1
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Mechanic joint is applied with wall plugs at least 24
hours after adhering the thermal insulation boards on
the wall in order to prevent damage from the wind's
vacuum power, and to ensure long-lasting system
continuity and performance.

The ideal number of wall plugs to be used is determined
according to the building's height and environmental
conditions. In general, at least 6 wall plugs are applied
per m? of the building surface (4 in joints of boards
horizontally and vertically, and 2 in the middle).

The number of wall plugs to be used in boards on the
building's corners should be increased due to wind
force. 6 wall plugs should be used up to 8 meters, 8 wall
plugs between 8-20 meters, and 10 wall plugs for

20 meters and above.

On the corners of buildings, wall plugs should be applied
from the inside for at least 10 cm in addition to board
thickness. The wall plugs to be used should be selected
according to wall features. Counterboring by using
apparatus is needed in order to place the wall plug head
completely and to prevent thickness (Figure 1).

The location of the wall plug is drilled. The size of the
hole should be 1 cm larger than the size of wall plug
(Figure 2).

Wall plugs are placed in the holes, and nails are
completely driven (Figure 3).

After the wall plugs are placed in counterboring hole,
the gaps around the wall plug is filled with the same
plaster before applying the first layer of plaster.

In order to achieve a proper exterior wall surface, wall
plug heads should be aligned with the surface of
installation boards.

Sekil / Figure 3



Teknosistem PVC Kose Profili - Fileli Uygulamasi

Application Of Teknosistem PVC Corner Profile - Meshed

Mantolama sistem uygulamalarinda, bina kenarlari
ve koseleri (Sekil 1), pencereler (Sekil 2) ile kapi
kenarlari (Sekil 3) catlama riski ylUksek ve mekanik
zorlamalarin en fazla oldugu bélgelerdir. Dlzgilin ve
darbelere dayanikl kdseler elde etmek igin
Teknosistem Fileli PVC Kose Profili kullanihr.

Kdse profili, ince bir kat siva cekilerek ilk kat siva
harci icine yerlestirilir ve Uizerine donati filesi
uygulanir. Fileli kdse profillerini kullanmak hem
iscilik maliyetinden hem de zamandan tasarruf
edilmesini saglar. Ayrica montaj sirasinda
yasanabilecek yanlis uygulama riskini en aza indirir.

Sekil / Figure 1

Sekil / Figure 2

In exterior thermal insulation system applications,
edges and corners of buildings (Figure 1), windows
(Figure 2) and sides of doors (Figure 3) are the zones
with the highest risk of cracking and mechanical
force. Teknosistem Meshed PVC Corner Profiles are
used to achieve proper and impact-resistant corners.

After applying a thin layer of plaster, the corner
profile is placed on the first layer of plaster mortar,
and glass-fiber mesh is placed at the top. Using
meshed corner profiles ensures savings on both labor
cost and time. Moreover, it minimizes the risk of
incorrect application during installation.

Sekil / Figure 3

Teknosistem Siva Harci Katlarinin
Olusturulmasi Ve Donati Filesi Uygulamasi

Preparation Of Teknosistem Plaster Mortar Coats And Application Of Glass-Fiber Mesh

Teknosistem isI yalitim levhalarinin yapistiriimasi ve
dlbellenmesi islemlerinden sonra ilk kat ylzey sivasi
uygulamasi yapilir. Hazirlanan Teknosistem siva harci,
celik mala yardimiyla ylzeye esit miktarda homojen
olarak uygulanir (Sekil 1). Ylzey sivasinin uygulama
kalinhigi her bir katta en fazla 2 mm olmalidir.

Donati filesi, henliz kurumamis ilk kat ylizey sivasinin
lizerine, yukaridan asadiya dogru bastirilarak ve iyice
gerilerek, katlanmadan ve yalitim levhasindan tiim
ylzeye esit uzaklikta olacak sekilde yerlestirilmelidir.
Birlesim yerlerinde donati filesi, her zaman 10 cm (st
Uste bindirilerek uygulanmalidir (Sekil 2).

ik kat siva harc kurumadan, hava sicaklidina gére en az
3-4 saat sonra, ikinci kat siva harci uygulanir. Uygulama
sirasinda donati filesinin yerinden kaymasini veya ilk kat
siva harci icine gdmilmesini engellemek icin, hava
durumuna bagl olarak ilk kat siva harcinin hafifce
suyunu atmasi beklenerek ikinci kat siva harci uygu-
lamasi tamamlanir (Sekil 3). Béylece ylzey, dis cephe
kaplamasina uygun hale gelmis olur.

Sekil / Figure 1

Sekil / Figure 2

After adhering Teknosistem thermal insulation boards
and applying wall plugs, two layers of surface plaster is
applied. Teknosistem Plaster Mortar prepared is applied
homogenously on the surface with a steel trowel
(Figure 1). Application thickness of the surface plaster
should be maximum 2 mm for each layer.

The glass-fiber mesh should be applied on the first layer
of surface plaster when it is still wet, by pressing from
top to bottom and stretching widely, without folding,
and placing at an equal distance from the insulation
board to the whole surface. In joints, glass-fiber meshes
should always be overlapped for 10 cm (Figure 2).

The second layer of plaster mortar is applied at least
3-4 hours afterwards, before the first layer of plaster
mortar is dried. In order to prevent the glass-fiber mesh
from being dislocated or immersing in the first layer of
plaster mortar during application, application of the
second layer of the plaster mortar is completed after
waiting for slight dehydration of the first layer depend-
ing on weather conditions (Figure 3). Therefore, the
surface is ready for exterior wall coating.

Sekil / Figure 3
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TEKNOSISTEM UYGULAMA DETAYLARI
TENNOSSTEM APPLICATION DETAILS

Teknosistem Dekoratif Siva Ve
Son Kat Kaplama Uygulamasi

Application Of Teknosistem Decorative Plaster And Topcoat

Uygulanan siva harcinin 7 glinlik kuruma sliresinden
sonra dekoratif son kat kaplama asamasina gecilir.

Teknosistem Mineral Dokulu Dekoratif Siva, malayla
ylzeye uygulanir (Sekil 1).

Kurumadan once ylizeyde doku olusmasi icin plastik
malayla Uzerinden gecilir (Sekil 2).

Son olarak dis cephe astar ve boya uygulamasi yapilir
(Sekil 3).

Sekil / Figure 2
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Decorative topcoat is applied after a drying period of
7 days after application of the plaster mortar.

Teknosistem Mineral Textured Decorative Plaster is
applied on the surface with trowel (Figure 1).

A plastic trowel is passed over the surface to form a
texture before it dries (Figure 2). Finally, exterior wall
lining and painting is applied (Figure 3).

Sekil / Figure 3
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