Kumas Katmanli Kompansatorler & Kortkler
—aorc Expansion Joints & Bellows
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Uygulama Alanlari

+Gaz tirbin ve kojenerasyon sistemleri
-Demir-Celik sanayi

-Cimento sanayi

-Kagit sanayi

+Yag rafineleri

«Aluminyum endistrisi

«Enerji santralleri

«Cam sanayi

-Otomotiv sanayi
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Kompansator Yapilari
Expansion Joint Structures

Genellikle dUstk sicakligin ve basincin oldugu ortamlarda en uygun ¢6zimlerdir. Cift tarafi silikon,
teflon, vb. kapli cam elyaf kumaslardan imal edilir. ince yapidaki tek katmanli kumas kompansatérlerin
baglanti yerlerinden kagak yapmamasi i¢in kompansator flanslarina 2-3 mm kalinliginda cam elyaf
kumaslar icerden ve disaridan takviye edilir. Bu sekilde iyi bir sizdirmazlik saglamanin yaninda baglanti
elemanlarinin kompansatér flansina zarar vermesi engellenmis olur.

Generally, the most suitable solutions for environments where low temperature and pressure exists.
Produce from double side Teflon, silicone, etc. coated glass fiber fabrics. In thin layers of single-layer
expansion joint application, in order to prevent leakage, 2-3mm glass fiber fabric is reinforced inside and
outside at the flanges connections. In addition to providing a good seal in this way, the connecting ele-
ments prevents damage to the expansion joint flange.

100°C'nin altinda, ortam sartlarinin ¢ok sert olmadigl, Isitma ve
havalandirma sistemleri gibi ortamlar i¢in uygundur.

Cift tarafi veya tek tarafi PTFE-lamine edilmis cam kumas
katmanindan olusan bu Urin 300°C'nin altinda, kuvvetli asitlere
maruz kalan bolgeler icin uygundur.

Used in temperatures below 100°C, where the media is not aggresive
like heating and ventilation systems.

Double-side or one side PTFE-laminated glass fabric layered products
is suitable for medias exposed to strong acids where temperature do
not exceed 300°C



Cok Katmanli Kompansatorler:

ilk dort katmandan olusan kompansatorlerin maks. dayanim sicakligi 400°C dir. Daha yiiksek 1sida calisma sartlari igin
mutlaka izolasyon yastig kullanilmalidir.

1. Dis Katman: Kompansatory dis etkenlere karsi (gines, yagmur vs.) korur. En énemli katman olan sizdirmazlik katmanin
delinmesini engeller.

2. Sizdirmazlik Katmani: Kompansatorin kalbi niteliginde olan bu katman her tirld akiskana karsi %100 sizdirmazlik saglar

3. Izolasyon Katmani: Sizdirmazlik katmanini yUksek isilardan korumanin yaninda kompansatorin maruz kaldigi yiksek
sicakligr Uzerinde absorbe ederek enerji tasarrufu saglar.

4. I¢ Katman: Bu katman kompansatorin basing dayanimini arttirir. izolasyon katmanlarinin kanal icerisine karisip
istenmeyen bélgeleri tikamasi engellenir. Bununla birlikte kompansatdrin boyut dizginligunu ve kullanim émriny arttirir.

5. Izolasyon Yastigi: izolasyon yastigl cesitli dogal elyaflardan meydana gelen (cam, silikat) izolasyon malzemelerdir. Bu
malzemeler istenildigi kesite gore imal edildikten sonra mekanik mukavemet yUksekligi olan kumaslar ile kaplanmalidir.
Ayrica biyUk eksenel hareketlerde flansli tip izolasyon yastiklari imal edilir.

Multi-layer Expansion Joints:

The maximum temperature resistance of the composition including this four layers is 400°C, therefore for the high
temperature operating conditions insulation bolster must be used.

1.0uter Layer: Protects expansion joints against external aggressors. Protects sealing layer from punctures.
2.Sealing layer: This layer serves as a heart of expansion joint and provides 100% seal against all kinds of fluid.

3.Insulation layer: In addition to protecting the sealing layer from high temperature, it helps to save energy by
absorbing the high temperature that expansion joint exposed.

4.Inner Layer: This layer increases the resistance to pressure of the expansion joint. Prevents mixing of the layers of
insulation inside the channel. In addition, it increases the consistency of expansion joint size and service life.

S.Insulation Bolster: Insulation bolsters are composed of a variety of natural fibers (glass, silicat). After produced
according to the desired cross-section, must be coated with high mechanical strength fabrics. In addition, flange type
isolation bolsters are made for large axial movements.




Urin cesitleri:
Multiflex:

Armiflex:

Foodex:

Product Range:

Multiflex:

Armiflex:

Foodex:
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. Montaj yeri ve sartlari

Akiskan

. Partikuller
. Sicaklik

Basing

. Kagak problemleri
. Cig nokta

. Dis ortam kosullari
. Akis hizi

10. Mekanik gerilim
11. Hareket yonu

. Location and conditions of installation
Fluid

. Particles

. Temperature

Pressure

Leakage problems

. Dew point

. Outside conditions

. Flow rate

10. Mechanical stress

11. Direction of movement

©ONDUNWN




Hareket Yetenegi
Movement Capability

Kompansatorin boyutsal kisalmasinda (sikisma) veya uzamasinda
(genlesme) kompansatérin birbirine bakan boyutlari paraleldir.

The dimensional shortening (compression) or lengthening (extension) of
the expansion joint face-to-face dimension parallel to jt's longitudinal axis.

Kompansator flanslarinin hizasini degistiren, boru hattinin uzunlamasina
duzlemine dik dizlemlerin birinin veya her ikisinin hareketiyle meydana
gelen boru harekettir.

The amount of duct movement occurring in either or both of the two
perpendicular planes to the longitudinal axis of the duct, which moves the
expansion joint flanges out of alignment.

Boru hattinin uzunlamasina eksenine dik dizlemlerin bukilmesi
ile meydana gelen boru sistemi harekettir.

The amount of twisting movement occurring in the perpendicular planes to
the longitudinal axis of the duct system.

Kompansator flanslarinin paralel pozisyonun disina esnemesiyle
meydana gelen boru sistemi hareketi.

The amount of rotation of the duct system which flexes the expansion joint
flanges out of parallel position with each other.



Montaj Bicimleri
Assembling Types

Hava aktarma ve orta I1sidaki egzoz borulari igin kelepgeli baglanti sistemi

Clamped joint system for ventilation and exhaust pipes at moderate temperature

Hava aktarma borulari igin civatalanmis laynerli U tipi baglanti sistemi

U type joint system with bolt-in liner for ventilation pipes

Yuksek miktarda harekete sahip olan negatif basingli ortamlar igin civatalanmis
laynerli U tipi baglanti sistemi

U type joint system with bolt-in liner for acceptance of higher movements at
negative pressure

Hava aktarma ve giris-cikis sizdirmazligi icin kelepgeli baglanti sistemi

Clamped joint system for air adjustment and penetration seal.




Montaj Bicimleri
Assembling Types

Yuksek 1silarda yuksek miktarda harekete sahip ortamlar igin kaynak laynerli uzun
6murld bant tipi baglanti sistemi

Durable band type joint system with weld-in liner in acceptance of higher
movements at very high temperatures excellent life time

YUksek sicakliklardaki egzoz ve kugik caplardaki gaz turbini santralleri igin
izolasyon yastikli ve kaynak laynerli bant tipi baglanti sistemi

Band type joint system with insulation bolster and weld-in liner for Exhaust
expansion joint at higher temperatures and GT-plants with smaller dimensions

YUksek sicakliklardaki egzoz borulari ve kigUk ¢aplardaki gaz tirbini santralleri
icin yUksek hareket yetenegine sahip izolasyon yastikli ve kaynak laynerli bant tipi
baglanti sistemi

High movement capable band type joint system with insulation bolster and weld-
in liner for exhaust expansion joint at higher temperatures and GT-plants with
smaller dimensions

Negatif basingli ve orta sicakliklardaki ortamlarda yUksek harekete kabiliyetine
sahip civatalanmig laynerli ve basing halkali U tipi baglanti sistemi.

U type joint system with bolt-in liner and pressure ring in acceptance of higher
movements within a moderate temperature area under negative pressure



Flansli izolasyon Yastigl

Tabbed Insulation Bolster

Blok izolasyon Yastig]

Block Insulation Bolster
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Yonlendirici Plakalar
Liners

Laynerler (yonlendiriciler) hava akisini kompansatér boslugundan uzaklastirarak kompansator bezini
ve izolasyon yastigini kul birikmesinden, pulsasyondan ve titresimden korur. Ayrica Isly| geri yansitmaya
yardimci olur. Laynerler kompansatdrin genisliginde ve ¢evre uzunlugunda olmalidir ki boslugu surekli
koruyabilsin. Laynerler kompansatér karkasina monte bir sekilde ya da demonte olarak sevk edilebilir.

The liner will redirect airflow over the expansion joint cavity and protect the expansion joint’s flexible
element and insulation bolster from fly ash accumulation, flutter, and abrasion. It will also serve to deflect
heat. Liners should enclose the full perimeter and width of the expansion joint so that the cavity is covered
at all times. Liners are either an integral part of the expansion joint frame or they can be shipped loose.



AkiLLI Flans

Smart Flange

1. Baski lamalari
Kendi u¢ noktasindan destek alarak somun-civata yardimiyla kompansatér

bezinin flanslar arasina sabitlenmesini saglar.

Avantajlari:
- Montaj sirasinda flanslar ve kompansatér bezi delinmediginden montaj siresi
kisalir, kisa duruslarda bile kompansatdr bezinin degistirilmesine imkan verir.

- Kompansator bezi delinmeden montaj yapildigindan bezin calisma suresi artar.

2. Sogutucu lamalar
Kompansator bezi ile flansin arasina sabitlenen bakir lamalar, yuzey alanini arttirarak

kompansatdr bezinin maruz kalacagi is1 yogunlugunu azaltir.

Avantajlari:
+ Kompansator bezlerinde sikga gorulen, flanslarda yogunlasan isidan kaynaklanan
“flanstan yirtilma” sorununu en aza indirger.

1. Compress bar
Provides to stabilize expansion joint fabric between the flanges with nut and bolt by

getting support from it's end point.

Advantages:

- Because of no need to puncture expansion joint fabric and flanges during installation, installation
time is reduced so allows you to replace expansion joint in short pauses.

- Because of no need ta puncture the expansion joint, it's operating time increases.

2. Heat dissipating fins
Copper fins, stabilized between expansion joint fabric and flanges, helps to increase surface area so
reduces heat flow that expansion joints will be expose.

Advantages:
- Solves the frequently seen “tearing from flange” problem caused by concentrated heat on flanges.




Kompansator Uygulamalari
Expansion Joint Applications

Belirli bir uygulama igin kompansatérin turuni secerken,
ilgili tom parametreler dikkate alinmalidir.

Prokom, gaz tirbini egzozu igin son derece gelismis ¢ok
katmanli kumas kompansatorlerden havalandirma sistemleri
icin tek katli kérUklere kadar tim uygulamalar igin tim
boyutlarda ve sekillerde el yapimi kumas kompansatorler
sunmaktadir.

Cok katmanli kompansatorlerin katmanlari igin kullanilan
malzemeler ve katmanlarin sayilari kompansatdrion ¢alisma
kosullarina ve tipine gére degisir. Genel olarak katmanlar,
mekanik koruma amagli yUzey islemine tabi tutulmus dzel
kumaslardan ve alasimli celik dokuma urinlerden olusan ic
katmandan ve bu katmanin tzerine 300 °C ve yukari gaz
sicakliklarr igin bir veya daha fazla izolasyon malzemesi
katmanindan olusur. Eger gaz agresif ise, gaz sizdirmaz
katman, tipik olarak bir kimyasal bariyeri gorevi goren bir
PTFE-lamine kumas, dis katmandan énce takviye edilir. Dis
katman, ortam kosullarina ve mekanik etkilere karsi koruma
saglar ve ayrica basinca karsi destek gérevi gorir. Kumastan
imal flans destegi kompansator flans bolgesine mekanik ve
termal koruma saglar.

It is essential that all relevant parameters are taken into
account when selecting the type of expansion joint for a
particular application.

Prokom offers hand-made fabric expansion joints in all
sizes and shapes for any application from single-ply bellows
for ventilating systems to highly sophisticated multi-layer
expansion joints for gas turbine exhaust.

The materials used for the individual layers of multi-layer
expansion joints and the numbers of layers vary according
to the type of expansion-joint and the operational conditions.
In general, the composition is an inner layer of surface
treated special fabrics or alloyed stainless steel weavings
for mechanical protection, followed by one or more layers
of insulation materials for gas temperatures above 300 °C.

If the gas is aggressive, a gastight membrane, typically a
PTFE-laminated glass fabric serving as a chemical barrier, is
incorporated before the outer layer. The outer layer functions
as a protection against ambient and mechanical influences,
and also acts as a pressure reinforcement. A flange ‘ :
reinforcement of fabric provides mechanical and thermal e
protection of the expansion joint in the flange area. g

0




Gaz Turbinleri
Gas Turbines

Gaz torbini, yakit enerjisini mekanik enerjiye ¢ceviren makinedir. Makinenin icerisine giren sikistirilmig
hava, bir eksenel veya radyal akis kompresdru ile retilir. Sikistirilmis hava, yakitla isitilmis

yanma odalarina gonderilir. Yiksek hiz kazanan hava, gaz tirbini kanatlarini dondirir. Dénen

tirbin yatagl vasitastyla elektrik Uretilir.

The gas turbine machine changes fuel energy in to mechanical energy. Compressed air is provided by
an axial or radial flow compressor. Compressed air, transfers into preheated combustion rooms. High
speed gained air, rotates the wings of turbine. Electricity is produced by the rotating turbine wheel.

13



14

Gaz TUrbini Kompansator Tipleri
Gas Turbine Expansion Joint Types

BOLT+NUT+WASHER

MESH-GLASS CLOTH
COVERED CA-SIFIBER

CASING

CA-SIFIBER

Yonlendirici ile kazan arasi
560°C

45mbar

30mm

30mm

Between diverter and boiler
560°C

45mbar

30mm

Ellulul

Turbin cikis!
500°C
45mbar
30mm
30mm

Turbine outlet
500°C
45mbar
10mm

25mm

Yonlendirici ile baypas arasi
480°C

45mbar

30mm

30mm

Between diverter and by-pass
480°C

45mbar

40mm

30mm



Kumas Katmanli Kazan
Giris-Cikis Kompansatoru

Fabric Penetration
Boiler Expansion Joints

Kazan giris-cikis kanallarinda kumas katmanli kompansatér kullanmanin avantajlari,

Minimum gaz ve Isi kaybi saglar

Personeli korur ve emisyonu azaltir

Daha fazla eksenel ve yanal hareket kapasitesi saglar

Ozel kelepceleme yontemi sayesinde asiri genlesmelere karsi dayaniklidir
750°C sicakliga dayaniklidir

Advantages of installing fabric penetration expansion joints,

Provides minimal gas and heat loss.

Protects personnel and reduces emissions.

Offers greater lateral and axial movement capability.

Has a unique clamping design to prevent over-extension failure.
Has a resistance up to 750°C

Kazan giris-¢ikis kompansatorleri, mevcut metal
kompansatorler muhafaza edilerek ya da tamamen sokilerek
uygulanabilir. Metal kompansator ¢ok sert ya da esnekligini
yitirmemisse, disina giydirilen kumas kompansatér yardimiyla
izolasyon saglanabilir veya metal kompansator sokulerek
boru hattina destek flanslari kaynaklanir ve kompansator
takildiktan sonra boru hatti civata ya da kelepge yardimiyla
sabitlenir.

Fabric penetration boiler expansion joints can be mounted
by preserving the existing metal expansion joints or by
disassembling. Provided that the deficient metal expansion
joints do not turn out to be fixed points or being too rigid, a
fabric expansion joint can be assembled to metal expansion
joint from the exterior or metal expansionjoint can be
replaced with fabric expansion joint To do this, firstly,
supportflanges weld to pipe duct then insulated pipe duct
gets tightened by boltor clamp.

15
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Turbin Sarmal Kompansatoru
Turbine Inlet Volute

Gaz tirbinine hava girisini saglayan filtrasyon Unitesi ile tirbin arasindaki baglantiyi saglayan ¢zel
imalatimiz olan tirbin sarmal kompansatéru, tirbin miline veya tirbin igine girerek biyik kazalara
yol acabilecek; filtrelerden kacan kif, toz, partikil, vs. girmesini engelleyerek hattin dizgun calismasini
saglar.

Our special production turbine inlet volute expansion joint which establishes the connection between gas
turbine and air inlet filtration, prevents turbine shaft and turbine from mold, dust, particle, etc. which
can flee from filtration system, thus line can operate safely.

Chemflex
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Fan Giris-Cikis Kompansatorler
Fan Inlet-Outlet Expansion Joints

Fan giris ¢ikislarinda yer alan baglanti bélimlerinde kullanilmak izere ézel tasarlanan fan
kompansatorlerimiz zor ¢alisma kosullarina karsi oldukga dayanikli olup 6zel kumasimiz sayesinde diger
Urunlere gore dusUk maliyetlidir.

Our specially designed fan expansion joints, to use in fan inlet-outlet parts, can resist formidable
working conditions and with our special fabric it's cost is lower than other products.

Uygun kompansator tipi / Suitable expansion type: Profan
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Toz Toplama Kompansatorleri
Dedusting Expansion Joints

Demir-Celik fabrikalarinin toz toplama hatlarinda bulunan, yiksek sicakliga ve partikil yogunluguna
sahip akima maruz kalan kumas katmanli kompansatorler proje Uzerinden imal edilmektedir. Istendigi
takdirde celik karkas ile birlikte imal ederek asagidaki avantajlar elde edilebilir;

« Kisa duruslarda kompansatér degisiminin hizla tamamlanabilmesi.

- Kompansatore ve hatta zarar verecek eskimis laynerlerin yenilenmesi.

« Tarafimizdan ¢ézenle birlestirilen katmanlar ve karkasa dogru sekilde montajlanan
kompansator bezi ve izolasyon yastigl sayesinde daha uzun 6murlu ¢alisma siresi.

Expansion joints in dedusting lines at iron-steel factories which exposed to high temperature and dense
flow are manufactured through the project. On request, we can serve expansion joint including metal
frame. Some advantages of purchasing with metal frame are as below;

- Quick expansion joint replacement on short stops.

« Renewal of old liners that can be dangerous for expansion joint and duct line.

« More long-lasting operating time by carefully combined fabric layers and correctly
assembled expansion joint fabric and insulation bolster to the metal frame.

Multiflex, Armiflex



Ptfe Film Kaynak UtUs0
Ptfe Film Welding Iron

Kompansator bezi icerisindeki PTFE film katmanlarini
birlestirmek icin gerekli tum malzemeler, darbelere
dayanikli cantasiyla birlikte sunulmaktadir. Kullanim
talimatlari canta icerisinde yer almaktadir.

1) PTFE film yapistirma film 1
2) Zimba

3) Makas

4 Uti tablasi 2
5) Sogutma blogu
6) Jilet

7) Uto 3
8) Zimba teli

All necessary materials to incorporate all PTFE

film layers of fabric expansion joints provided with
shock-proof bag. Operating instructions are included
in the bag. Materials in the bag are listed below.

1) PTFE film bonding film
2) Stapler

3) Scissors

4) Iron tray

5) Cooling block

6) Blade

7) Iron

8) Staple

19



ENDUSTRIYEL
KUMAS KORUKLER

INDUSTRIAL
FABRIC BELLOWS




Kullanilan

InENElR
Used Fabrics

Kéruk imalinde kullanilan baslica kumaslar sunlardir;

Here are the main fabrics used in the manufacture of bellows,

Proflex 100 (90°C)

Proflex 200 (120°C)

Para-aramid (250°C)

Preox® (350°C)

Cam Elyaf / Glass Fiber (550°C)

silontex® (750°C)

silika / Silicate (1000°C)

Proje Uzerinden calisma yapan firmamiz ortam sartlarina gore
uygun olan kumas segeneklerini sizlere sunacaktir.

Working on the project in accordance with the ambient

conditions, our company will provide you the appropriate fabric
alternatives.




Hidrolik - Pnomatik Piston

Koruma Korukler
Hydraulic - Pneumatic Piston
Protection Bellows

Makine Korukleri
Machine Bellows

22




Hava Aktarma Korukleri
Air Transfer Bellows

Cimento Dolum Korukler
Cement Filling Bellows

23
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Dizayn OlcUler

Design Measurements

LS AAAAANAA

( hMin )
hMax

Baglanti Capi (@C,, @C,): Connection Diameter (2C, 4C,):
Kérik i¢c Capi (@B): Inner Bellow Diameter (&B):
Kapanma Mesafesi (hMin): Compression Length (hMin):
Uzama Mesafesi (hMax): Extension Length (hMax):
Koruk Dis Capi (@D): Outer Bellow Diameter (2D):
Kelepceleme Mesafesi (A, A,): Clamping Length (A, A,):
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