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Metal kériikli kompansatérlerin miir, basing dayanimi, yay katsayisi,
gerilmeler ve benzeri dizayn degerleri EJMA ve

EN 14917:2009+A1:2012 standardinin 6n gérdiigii prensiplere gére &zel
bilgisayar programi kullanilarak hesaplanmaktadir.

The periodic life, the pressure rate, spring rates, stresses

and similar design variables for metallic bellows type expansion

joints are determined by use of special pc software constructed
according to EfMA and EN 14917:2009+A1:2012 standards

Gelisen ve giincel teknolojileri kullanarak, cevreci ve giivenilir
urtinleri gelistirmek ve tretmek, kaynaklarin etkin kullanimi ile
zamaninda teslimat yapmak ve siirekli iyilegtirmeyi hedefleyen
calisma prensibiyle miisteri memnuniyetini en tst diizeye tagimaktr.
To develop and produce environment-friendly and reliable
products by using developing and up-to-date technologies, to make
on time deliveries with effective use of resources and to maximize
customer satisfaction with the principle of working with continuous
improvement.
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hakkimizda
Who we are

INKWER AS. 2019 yilinda istanbul'da Tiirk, Alman ve
Danimarka ortakliginda kurulmustur.

Her biri kendi alanlarinda uzmanlagmis 3 farkli Glkenin glicind
birlestiren INKWER, misterilerinin hizmetinde glvenilir, hizli ve
ekonomik bir ¢6zim ortagl olmayi hedeflemektedir.

Kompansatorler ve elektrostatik filtreler ile alakali olarak, basta
Avrupa olmak tzere tlim dinya pazarina yonelik mihendislik
ve imalat konularinda uzman ve deneyimli kadrosuyla hizmet
vermekten gurur duymaktadir.

2000 m?* kapali ve 1000 m? agik olmak tizere toplam 3000 m?
alana sahip fabrikasinda, metal, kumas ve kauguk tipleri gibi
genis bir yelpazede her tUrli kompansatorleri ve elektrostatik
fittrelerin dnemli i¢ aksamlarindan olan; toplama plakalari, desarj
elektrotlary, silkeleme sistemleri, gaz dagitim sistemleri gibi
parcalari Uretmektedir.

INKWER A.S. was founded in Istanbul in 2019 as a Turkish &
German and Danish partnership company.

Combining the unity of 3 different countries, each of which is
specialized in their fields, INKWER aims to be in the service of
its customers as a reliable, fast and economical partner.

Inkwer is proud to serve with its expert and experienced staff
both in engineering and manufacturing for the whole world
market, mainly in Europe, in expansion joints and electrostatic
precipitator subjects.

INKWER have been producing all kind of Expansion Joints with
the large range such as Metallic, Fabric and Rubber Types in its
factory with total 3000 m? area which 2000 m? closed and
1000 m? open.

INKWER have been producing all kind of special internal parts
of electrostatic precipitators like collecting plates, discharge
electrodes, rapping systems, gas distribution systems etc.

2 | inkwer expansion joints * electrostatic precipitators



Kompansator
Nedair

What is the Expansion Joints

Sekil /Figure |

Sekil /Figure 2

Metalic Expansion Joints

Lastik / Rubber

Salmastrali Kayar Tip Baglanti
Packed Slip - Type Joint

Kumas Katmanli / Fabric

Metal Koriiklid Kompansator

Boru hatlarindaki isil genlesme davraniglari, borularin ilk
kullanildiklart ddnemlerden itibaren bir problem olarak
ortaya ¢ikmistir. ilk zamanlarda bu isil problemlerle
karsilasildiginda mihendislerin en basit ¢c6zUmU sadece
boru kivrimlari, omega donguler ve salmastrali kayar tip
baglantilard. (Sekil )

GlnlUmUzde ise ana elemanlari; metal, lastik ve kumas
gibi malzemelerden olusan esnek kompansatérler
gelistirilmistir. (Sekil 2)

Kompansatorlerin kullanim amaci, boru hatlarinin

isil genlesme, mekanik hareketler ve titresim

sorunlarini gdzmektir. Kompansatorler esnek yapilari

ile borularin, 1sil genlesme, mekanik hareketler ve
titresimlerini Uzerine alarak boru hatlarini rahatlatir.
kiyaslandiginda ¢ok az ve ihmal edilebilir mertebededir.
Bu ytizden kompansatorler * sifir ylik ™ elemanlari diye
adlandirilirlar. Boru hattinin isil genlesmesinden, mekanik
hareketler veya titresimlerden dogacak gerilimler
onddlasyonlar tarafindan yutularak kompanze edilir.

The problem of dealing with thermal expansion joints
in pipelines has been existing since the first use pipe
itself. At the beginning, the engineer’s simple solution
were only pipe bends, omegas and packet slip type
joints to absorb the thermal expansion problems.
(Figure I)

Today, the expansion joints which consists of a flexible
part made of metal, rubber or composite fabric
materials are designed. (Figure 2)

The purpose of using expansion joints is to solve
thermal expansion, mechanical movements and
vibration problems of pipelines. Expansion joints absorb
the thermal expansion stresses, mechanical movements
and vibrations through their flexible bellows element
thus easing the pipe stresses. VWhen compared with
the pipe element the rigidity of bellows element

is very small and practically negligible. Therefore,

the expansion joints are considered as * zeroload "
elements. The stresses due to the thermal expansion ,
mechanical movements or vibrations are compansated
by by the bellow which are the flexible parts of the
expansion joints.

kompansator * elektrostatik filtre
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Kompansator
Yapist

The Structure of Expansion Joints

Kompansatérler genel
anlamda, bir veya daha fazla
ondulasyonlardan olusan
kordk kismi, kordga dis
etkilerden koruyan elemanlar
(layner, dig kovan, limit
cubuk vs.) ve korigu tesisat
veya donanima baglantisini
saglayan elemanlardan (flans,
kaynak boyun vs.) olusur.

Expansion joints consists

of bellows part with one

or more ondulations in the
general terms and the bellows
protection equipments (liner,
external sleeves, tie-rods

etc.) and the fitting elements
(flange, weld-ends etc. )
providing their connection to
the relevant piping installation.

ic Kovan (Layner)

Inner Sleeve

Genellikle metal korik It is one of the
malzemesiyle ayni dzellikte  expansion joints

ince cidarli paslanmaz equipment produced

Kaynak Boyun
Weld-Ends

Boru hatlarinda,

kompansatorin boruya
kaynakli bir baglanti
yapilabilmesi amaciyla
kullanilirlar.

They are used for the
purpose of making a
welded connection
of an expansion joints
to the pipe in the
installation.

celik malzemeden olusan
ve kortgin ig ylzeyi ile
akiskanin temasinin en
aza indirilmesi amaciyla
kullanilan kompansatoér

by thin walled stainless
steel material mostly
in the same quality
with the metal bellows
material and for

purpose of minimizing
the contact of the

internal surface of the
bellows and the liquid.

ekipmanidir.

Ondiilasyon (Kériik)
Ondulations (Bellows)

Bir veya birkag
ondilasyondan olugan,
kompansatorin

esnek kismidir.

Korigi olusturan
ondlasyonlarin adedi
toplam genlesme
miktarina bagli olarak
degisir.

It is the flexible part
of expansion joints
consisting of one or
more ondulations.
The number of the
ondulations constituting
the bellows changes
depending on the
amount of the total
movement.

4 | inkwer expansion joints * electrostatic precipitators



Flanslar Flanges

Bir kompansatoriin,
civata-somun vasitasiyla
boru sistemine
baglanmasi amaciyla
kullanilan ekipmanlardir.
Bu tir baglantilar
kompansatorlerin montaj

The equipment is
used for connection
of an expansion joints
to the pipe system via
bolts and nuts. Such
connections provide
advantage in mounting

ve demontajinda avantajlar  and demounting.

saglamaktadir.

Dis Kovan External Sleeve

OndoUlasyonlarin dis
etkenlerden (kum,
yag, toz vs. ) korunmasi
amaciyla kullanilirlar.

They are used for
the protection of the
ondulations from the

external factors ( sand,

oil, dust etc.)

Limit Cubuklar Limit Rods

Limit cubuklarin birincil
fonksiyonu, korigin
olagan calisma esnasinda
eksenel, yanal ve agisal
hareketini sinirlamaktir.

The primary function of
the limit rods it to limit
the axial, lateral and
angular movements of
the bellows under usual
operation conditions.

Tie-Rod Tie-Rods

Yanal hareketlere maruz
kalan kompansatorlerin
Uzerindeki kuvvetlerin
sinirlandiriimasi ve kérige
zarar vermemesi amaclyla
kullanilirlar,

They are used for the
purpose of limiting
the forces over the
expansion joints
exposed to lateral
movements not to
damage the bellows.

kompansator * elektrostatik filtre
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Genlesme Hesaplamalari ve
Kompansator Secimi

Calculation of The Movement and Selection of The Expansion Joints

Nominal Boru Capi DN
Nominal Basing PN
Boru Uzunlugu Lp

Max. Sicaklk T

Min. Sicaklk T
Sicaklik Farki AT

Celik boru malzemesi

isil genlesme katsayisi "a"
tablo: | 'den sicaklik farkina
gore secilir.

2125 mm
. 16 bar
:25m

c+ 160 °C
:-10°C
c170°C (T

_Tmm)

max

Heat expansion coefficient
of the pipe material "a"
could be selected from in
the table:| according to the
temperature difference.

Ornegimizde sicaklik farki 170 °C oldusu icin;
0=0,012 mm/m-°C olarak tablodan secilir.,

Toplam eksenel genlesme;

AL=0axLpx AT =0,012x25x 170 =5] mm

olarak hesaplanir

Hesaplanan bu deger
tablo:2'de en yakin Ust deger
olarak alinir.

That value could be rounded
off as the closest upper
value in the table:2.

Toplam eksenel genlesme degeri *“ AL " igin 51 mm'ye en
yakin deger olarak 60 mm alinir. Yatayda olan boru gapimiz
“ DN 125 " ile digeydeki 60 mm'lik toplam genlesme
degeri cakistirilirsa elde edilen 180 rakami milimetre
cinsinden kompansatorin “ L " serbest boyunu ifade

edecektir.

Kompansatorin montaji icin
birakilacak mesafe;

Toplam eksenel genlesmesi
ve serbest boyu tesbit edilen
kompansator icin baglanti
sekli asagidaki 3 ana grubun
icerisinden segilmelidir,
Baglanti sekli genellikle
kompansatorin kullanicisi
tarafindan belirlenir.

The installation lenght of the
expansion joints could be
calculated by the formula;

The connection type of

the expansion joints should
be choosen among the
following three main groups
after total axial movement
and free lenght were
determined.

Nominal Pipe Diameter DN : 125 mm

Nominal Pressure PN ;16 bar

Pipe length Lp :25m

Max. Temperature T 1+ 160 °C

Min. Temperature T -10°C

Temperature Difference AT : 170 °C (T __-T )
Tablo:| Table:|

AT(°C) 0-100 100-200 | 200-300 | 300-400 | 400-500
amm/m-°C) [ 0012 0013 00135 | 00139

Since the temperature difference in our example
is 170 °C, "0 could be selected from the table
as 0=0,012 mm/m-°C

The total axial movement is,
AL=0axLpx AT =0,012x25x 170 =5] mm

Tablo:2 Table:2

Nominal Kompansatér Serbest Boyu
Cap Expansion Joints Free Length

Nominal L (mm)

Diameter Genlesme Miktari / Movement
DN 30 45 60
100 120 145 180
125 120 145
150 130 155 190

For the total axial movement " AL ", 60 mm is the closest
value to 51 mm. From intersection point of the pipe
diameter “ DN 125 " located horizontally and the axial
movement of “ 60 mm " value located vertically, the value
of 180 mm could be as found as the free lenght of the
expansion joints

=L+ =210 mm.

montaj/install — 2

AL 60
2

montaj/instaHZl 80 +

| - Flangl Baglanti / Flanged Connection
a-) Déner Flansli ( DF ) / Floating Flanged ( DF )
b-) Sabit Flangli ( SF) / Fixed Flanged ( SF )
2 - Kaynak Boyunlu ( KB ) Baglanti / Weld-Ends ( KB )
Type Connections
3 - Digli Baglantilar ( DN 25 - 50 ) / Threaded
Connections (DN 25 - 50)

6 | inkwer
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Omur

Periodic Life

Periyodik

Standart kompansatorlerde
dizayn émri en az 1000 tam
periyod ( agilip kapanma ) olarak
alinir. Gergek hayatta maksimum
sicakliklarin emniyetli olarak daha
ylksek degerlerde verilmesi,
minimum sicakliklara izolasyon ve
ortam sicakliklari nedeni ile hemen
hemen hi¢ disintlmemesi nedeni
ile genlesme periyodu daha duistik
gerceklesir.

Gergek genlesmenin dizayn
genlesmesine orani Periyodik Omiir

Faktort FC " olarak tanimlanir.

Design life for the standart
expansion joints is taken as 1000 full
periods. The real expansion period
is realized less due to maximum
temperatures are given with higher
values to be on the safe side in real
life and minimum temperatures are
almost never rached due to the
insulation applications and higher
environmental temperatures than
estimated.

The ratio of the real expansion to
the designed expansion is defined as
Periodic Life Factor * F_"

Gergek Genlesme / Real Expansion

F =

C

Ornek Example

60 mm genlesmeli bir kompansator
isletmeye alindiktan sonra gercek
isletme degerine gbre AT degerinin
daha dustik oldugu gériilmis ve
gercek genlesme degeri 44 mm
olarak tesbit edilmistir.

Dizayn Genlesmesi / Designed Expansion

After putting the expansion

joints with 60 mm movement
capacity into operation, it has been
absorved that AT value is less than
the real operation value and the
real movement value has been
determined as 44 mm.

Periyodik Omir ~ The periodic life

Fo= AZ;% =073 Grafiginden is found from
omir 3400 the Graphic of

Periyodik Omiir Grafigi EeT‘yOd clarak ziggd‘c L'fj -

Graphic of Periodic Life e e
60 mm That expansion
genlesmeli ve joints with 60
1000 periyodik ~ mm movement

1.000.000 .

Omirli bu capacity and
kompansatér, 44 a periodic life
mm genlesmeyi  of 1000, could

Fc 12

7
073

05 04

03

02

0,1

100000 3400 periyodda
emniyetli olarak
alabilir.

10.000

5.000
3.400
1.000

take 44 mm
expansion with
3400 periods
safely.

kompansator * elektrostatik filtre
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Doner Flansli

Kompansator

Floating Flanged Expansion Joints

Nominal Cap Efektif isletme
Nominal Diameter Alan Basinci

Effective Operation
Area (cm?) | Pressure

25 " 10 - 15 43 85 16 4 14 18 |6 bar
32 | 14" 10 - 140 43 100 16 4 18 18 |6 bar
40 12" 120 - 150 49 110 16 4 18 22 |6 bar
50 2" 120 - 165 6l 125 18 4 18 36 16 bar
65 212" 120 180 185 77 145 18 4 I8 58 |6 bar
80 3" 120 180 200 89 160 20 8 18 78 16 bar
100 4" 120 185 220 15 180 20 8 18 124 16 bar
125 5" 125 190 250 140 210 22 8 18 180 16 bar
150 6" 130 200 285 169 240 22 8 22 252 16 bar
200 8" 150 230 340 220 295 24 12 22 430 16 bar
250 10" 165 245 405 274 355 26 12 26 660 |6 bar
» DN250 ¢aptan blylik kompansatorlerin segimi icin Ondiilasyon Malzemesi / Bellows Materials:
teknik servisimize basvurunuz. AlISI304
* Flanslar EN 1092-1 (PN16) standardindadir. istege Opsiyonel/Optionally: AISI 316, 316L, 321, 309, 310
bagli olarak ANSI, BS ve diger standartlara gére
imalat yapilabilir. Flans Malzemesi / Flange Materials:
st37-2
* For diameters greater than DN250 please consult Opsiyonel/Optionally: AISI 304, 321,316

our technical service.

* Flanges are according to EN 1092-1 (PN 16).
Flanges According to ANSI, BS or other standards
may also be supplied.

10 | inkwer expansion joints * electrostatic precipitators



Sabrt Flansli

Kompansator

Fixed Flanged Expansion Joints

Nominal Cap Efektif isletme
Nominal Diameter Alan Basinci

Effective Operation
Area (cm?) | Pressure

25 " 10 - 15 43 85 16 4 14 18 |6 bar
32 | 14" 10 - 140 43 100 16 4 18 18 |6 bar
40 12" 120 - 150 49 110 16 4 18 22 |6 bar
50 2" 120 - 165 6l 125 18 4 18 36 16 bar
65 212" 120 180 185 77 145 18 4 I8 58 |6 bar
80 3" 120 180 200 89 160 20 8 18 78 16 bar
100 4" 120 185 220 15 180 20 8 18 124 16 bar
125 5" 125 190 250 140 210 22 8 18 180 16 bar
150 6" 130 200 285 169 240 22 8 22 252 16 bar
200 8" 150 230 340 220 295 24 12 22 430 16 bar
250 10" 165 245 405 274 355 26 12 26 660 |6 bar
* DN250 gaptan blylk kompansatorlerin segimi igin Ondiilasyon Malzemesi / Bellows Materials:
teknik servisimize basvurunuz. AISI304
* Flanslar EN 1092-1 (PN 16) standardindadir. istege Opsiyonel/Optionally: AISI 316, 316L, 321, 309, 310
bagli olarak ANSI, BS ve diger standartlara gére
imalat yapilabilir. Flans Malzemesi / Flange Materials:
st37-2
* For diameters greater than DN250 please consult Opsiyonel/Optionally: AISI 304, 321, 316

our technical service.

* Flanges are according to EN 1092-1 (PN16).
Flanges According to ANSI, BS or other standards
may also be supplied.

kompansator < elektrostatik filtre www.inkwer.com ‘ Il



Kaynak Boyunlu

Kompansator

Weld-Ends Expansion Joints

Nominal Cap Genlesme Miktari (L-mm) . isletme
Nominal Diameter Movement (L-mm) Ef:;:;a‘:n Basinci

Operation
2
Area (cm) Pressure
25 " 180 - 33,7 2,6 50 18 |6 bar
32 | 14" 180 - 42,4 32 50 18 |6 bar
40 12" 190 - 48,3 32 50 22 |6 bar
50 2" 185 240 60,3 3,6 50 36 16 bar
65 212" 185 240 76,1 3,6 50 58 16 bar
80 3" 185 245 88,9 4 50 78 16 bar
100 4" 200 265 14,3 4,5 60 124 16 bar
125 5" 200 265 139,7 5 60 180 16 bar
150 6" 245 315 165 5 80 252 16 bar
200 8" 265 340 219,1 55 80 430 16 bar
250 10" 310 395 273 5,6 100 660 |6 bar
» DN250 ¢aptan blylik kompansatorlerin segimi igin Ondiilasyon Malzemesi / Bellows Materials:
teknik servisimize basvurunuz. AlSI304,
* Standart baglanti malzemesi st37 karbon celiktir. Opsiyonel/Optionally: AISI3 16, 316L, 321,309, 310

istege bagli olarak AISI304, 321, 316 paslanmaz

celik veya talep edilen diger malzemelere gore Kaynak Boyun Malzemesi / Weld-Ends Materials:

imalat yapilabilir. st37-2

Opsiyonel/Optionally: AISI304, 321, 316
* For diameters greater than DN250 please consult

our technical service.

e Standard connection material is st37 carbon steel.
AlISI304, 321, 316 or other materials may also be
supplied.

12 | inkwer expansion joints * electrostatic precipitators



Kaynak Boyunlu Distan Basingl

Kompansator

Weld-Ends External Pressure Expansion Joints

@d
2D

Nominal Cap Genlesme Miktari (L-mm) Efektif isletme
Nominal Diameter Movement (L-mm) Alan Basinci

Effective Operation
Area (cm?) | Pressure
25 " 275 395 520 - 33,7 2,6 88,9 54 40 bar
32 I 14" 285 405 530 - 42,4 3,2 88,9 54 40 bar
40 I 12" 295 415 535 - 48,3 32 88,9 54 40 bar
50 2" 300 420 555 710 60,3 3,6 1143 89 40 bar
65 212" 315 430 560 715 76,1 3,6 14,3 91 40 bar
80 3" 315 435 585 725 88,9 4 139,7 141 40 bar
100 4" 320 450 585 750 14,3 4,5 165 196 40 bar
125 5" 335 465 595 765 139,7 5 219,1 272 40 bar
150 6" 345 475 615 790 165 5 219,1 346 40 bar
200 8" 395 520 685 860 219,1 55 323,9 572 40 bar
250 10" 420 585 760 950 273 5,6 355,6 829 40 bar
* DN250 gaptan blylk kompansatorlerin segimi igin Ondiilasyon Malzemesi / Bellow Materials:
teknik servisimize basvurunuz. AISI304
e Standart baglanti malzemesi st37 karbon celiktir. Opsiyonel/Optionally: AISI3 16, 321, 309, 310
istege bagli olarak AISI304, 321, 316 paslanmaz
celik veya talep edilen diger malzemelere gére Boru Malzemesi / Weld-ends Materials:
imalat yapilabilir. st37-2

Opsiyonel/Optionally:AlSI304, 321, 316
* For diameters greater than DN250 please consult

our technical service.

 Standard connection material is st37 carbon steel.
AlSI304, 321, 316 or other materials may also be
supplied.

kompansator < elektrostatik filtre www.inkwer.com ‘ 13



Flansli Distan Basincli

Kompansator

Flanged External Pressure Expansion Joints

Y

@D
ad

Nominal Cap Efektif isletme

Nominal Diameter Movement (L-mm) Alan Basinci
Effective Operation

ez T pres iy | Fremr
25 I" 275 395 520 - 33,7 2,6 88,9 54 40 bar
32 | 14" 285 405 530 - 42,4 3,2 88,9 54 40 bar
40 I 12" 295 415 535 - 48,3 32 88,9 54 40 bar
50 2" 300 420 555 710 60,3 3,6 14,3 89 40 bar
65 212" 315 430 560 715 76,1 3,6 14,3 9l 40 bar
80 3" 315 435 585 725 88,9 4 139,7 141 40 bar
100 4" 320 450 585 750 14,3 4,5 165 196 40 bar
125 5" 335 465 595 765 139,7 5 219,1 272 40 bar
150 6" 345 475 615 790 165 5 219,1 346 40 bar
200 8" 395 520 685 860 219,1 55 323,9 572 40 bar
250 10" 420 585 760 950 273 56 355,6 829 40 bar

DN250 gaptan blylik kompansatorlerin segimi icin
teknik servisimize basvurunuz.

Flanglar EN 1092-1 (PN 16) standardindadir. istege
bagli olarak ANSI, BS ve diger standartlara gére
imalat yapilabilir.

For diameters greater than DN250 please consult
our technical service.

Flanges are according to EN 1092-1 (PN16).
Flanges according to ANSI, BS or other standards
may also be supplied.

Ondiilasyon Malzemesi / Bellows Materials:
AlSI304
Opsiyonel/Optionally: AISI3 16, 321, 309, 310

Flans Malzemesi / Flange Materials:
st37-2
Opsiyonel/Optionally: AISI304, 321, 316

Boru Malzemesi / Weld-Ends Materials:
st37-2
Opsiyonel/Optionally: AISI304, 321, 316

14 | inkwer
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Kaynak Boyunlu Limit Rodlu

Deprem-Dilatasyon Kompansatorii

Weld-Ends Seismic-Dilatation Expansion Joints with Limit Rods

ad
1
\
\
\
\
\
|
\
\
\
i
\
\
\
\
\
Il

Nominal Cap Genlesme Miktari (L-mm) isletme
Nominal Diameter Movement (L-mm) Basinci
Operation
y:£25(50) y:£50(100) y:x75(150) | y:x100(200) Pressure
25 I 30 550 650 750 850 33,7 2,6 16 bar
32 I 14" 30 550 650 750 850 42,4 3,2 16 bar
40 12" 30 550 650 750 850 48,3 3.2 16 bar
50 2" 30 620 720 820 920 60,3 3,6 16 bar
65 217" 60 620 720 820 920 76,1 3,6 16 bar
80 3" 60 670 770 870 970 88,9 4 16 bar
100 4" 60 670 770 870 970 14,3 4,5 16 bar
125 5" 60 710 910 1010 [110 139,7 5 16 bar
150 6" 60 710 910 1010 110 165 5 16 bar
200 8" 60 760 960 1050 [ 160 219,1 55 16 bar
250 10" 60 860 1060 1150 1260 273 56 16 bar
* DN250 gaptan blylk kompansatorlerin segimi igin Ondiilasyon Malzemesi / Bellows Materials:
teknik servisimize basvurunuz. AISI304
e Standart baglanti malzemesi st37 karbon celiktir. Opsiyonel/Optionally: 316, 316L, 321,309, 310

istege bagli olarak AISI304, 321, 316 paslanmaz

celik veya talep edilen diger malzemelere gére Boru Malzemesi / Weld-Ends Materials:

imalat yapilabilir. st37-2

Opsiyonel/Optionally: AISI304, 321, 316
* For diameters greater than DN250 please consult

our technical service. Limit-Rod Malzemesi / Tie-Rods Materials:
* Standard connection material is st37 carbon steel. st37-2

AlSI304, 321, 316 or other materials may also be Opsiyonel/Optionally: AISI304, 321,316

supplied.
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Flansli Limrt Rodlu

Deprem-Dilatasyon Kompansatorii

Flanged Seismic-Dilatation Expansion Joints with Limit Rods

z

@d
{
|
\
\

Nominal Cap Genlesme Miktari (L-mm) isletme
Nominal Diameter Movement (L-mm) Basinci
Operation
y:£25(50) y:£50(100) y:£75(150) | y:x100(200) Pressure
25 " 30 260 360 460 560 33,7 2,6 |6 bar
32 | 14" 30 260 360 460 560 42,4 32 16 bar
40 12" 30 260 360 460 560 48,3 32 |6 bar
50 2" 30 360 460 560 660 60,3 3,6 |6 bar
65 217" 60 360 460 560 660 76,1 3,6 |6 bar
80 3" 60 410 510 610 710 88,9 4 |6 bar
100 4" 60 410 510 610 710 14,3 4,5 |6 bar
125 5" 60 460 660 760 860 139,7 5 |6 bar
150 6" 60 460 660 760 860 165 5 16 bar
200 8" 60 510 700 800 900 219,1 5,5 16 bar
250 10" 60 600 800 900 1000 273 5,6 16 bar
» DN250 ¢aptan blylik kompansatorlerin segimi icin Ondiilasyon Malzemesi / Bellows Materials:
teknik servisimize basvurunuz. AlISI304
s Flanglar EN 1092-1 (PN16) standardindadir. istege Opsiyonel/Optionally: 316, 321, 309, 310
pagh olarak A.l\-lSI, BS ve diger standartlara gore Flans Malzemesi / Flange Materials:
imalat yapilabilir. st37-2
) Opsiyonel/Optionally: AISI304, 321, 316
* For diameters greater than DN250 please consult
our technical service. Boru Malzemesi / Weld-Ends Materials:
* Flanges are according to EN 1092-1 (PN 16). St37.'2 .
Flanges According to ANSI, BS or other standards Opsiyonel/Optionally: AlSI304, 321, 316
may also be supplied. Limit-Rod Malzemesi / Tie-Rods Materials:
st37-2
Opsiyonel/Optionally: AISI304, 321, 316
16 | inkwer
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Kaynak Boyunlu Kardan Mafsalli

Deprem-Dilatasyon Kompansatorii

Weld-Ends Seismic-Dilatation Expansion Joints with Gimbals

Nominal Cap Genlesme Miktari ( isletme
Nominal Diameter Movement (L-mm) Basinci
Operation
y-z:£50(100) | y-z:x100(200) | y-z:x150(300) | y-z:+200(400) T
25 I" 100 710 910 1110 1310 33,7 2,6 16 bar
32 | 14" 100 710 910 1110 1310 42,4 3,2 16 bar
40 12" 100 710 910 1110 1310 48,3 3,2 16 bar
50 2" 100 770 970 1170 1380 60,3 3,6 16 bar
65 212" 100 770 970 1220 1480 76,1 3,6 16 bar
80 3" 100 820 1020 1250 1480 88,9 4 16 bar
100 4" 100 820 1020 1280 1530 1143 45 16 bar
125 5" 100 950 1150 1460 1750 139,7 5 16 bar
150 6" 100 950 1150 1460 1750 165 5 16 bar
200 8" 100 1120 1340 1690 2040 219,1 55 16 bar
250 10" 100 1120 1340 1690 2040 273 56 16 bar
* DN250 gaptan blylk kompansatorlerin segimi igin Ondiilasyon Malzemesi / Bellows Materials:
teknik servisimize basvurunuz. AISI304
e Standart baglanti malzemesi st37 karbon celiktir. Opsiyonel/Optionally: AISI3 16, 321, 309, 310

istege bagli olarak AISI304, 321, 316 paslanmaz

celik veya talep edilen diger malzemelere gére Boru Malzemesi / Weld-Ends Materials:

imalat yapilabilir. st37-2

Opsiyonel/Optionally: AISI304, 321, 316
* For diameters greater than DN250 please consult

our technical service. Mafsal Cember Malzemesi / Gimbals Materials:
* Standard connection material is st37 carbon steel. st37-2

AlSI304, 321, 316 or other materials may also be Opsiyonel/Optionally: AISI304, 321,316

supplied.
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Flansli Kardan Mafsall

Deprem Dilatasyon Kompansatorii

Flanged Seismic-Dilatation Expansion Joints with Gimbals

Nominal Cap Genlesme Miktari ( isletme
Nominal Diameter Movement (L-mm) Basinci
Operation
y-z:£50(100) | y-z:x100(200) | y-z:£150(300) | y-z:+200(400) P
25 " 100 730 930 1130 1330 33,7 2,6 16 bar
32 | 14" 100 730 930 1130 1330 42,4 3,2 |6 bar
40 12" 100 730 930 1130 1330 48,3 3.2 16 bar
50 2" 100 790 990 1190 1400 60,3 3,6 16 bar
65 217" 100 790 990 1240 1500 76,1 3,6 16 bar
80 3" 100 840 1040 1270 1500 88,9 4 16 bar
100 4" 100 840 1040 1300 1550 1143 45 16 bar
125 5" 100 970 1170 1480 1770 139,7 5 |6 bar
150 6" 100 970 1170 1480 1770 165 5 16 bar
200 8" 100 1140 1360 1710 2060 219,1 55 |6 bar
250 0" 100 1140 1360 1710 2060 273 5,6 16 bar
» DN250 ¢aptan blylik kompansatorlerin segimi icin Ondiilasyon Malzemesi / Bellows Materials:
teknik servisimize basvurunuz. AlISI304
s Flanglar EN 1092-1 (PN16) standardindadir. istege Opsiyonel/Optionally: AISI3 16, 321, 309, 310
bagli olarak ANSI, BS ve diger standartlara gére

Flans Malzemesi / Flange Materials:
imalat yapilabilir. st37-2

Opsiyonel/Optionally: AISI304, 321, 316

* For diameters greater than DN250 please consult

our technical service. Boru Malzemesi / Weld-Ends Materials:
* Flanges are according to EN 1092-1 (PN 16). St37.'2 )
Flanges According to ANSI, BS or other standards Opsiyonel/Optionally: AlSI304, 321, 316
may also be supplied. Mafsal Cemberi Malzemesi / Gimbal Materials:
st37-2

Opsiyonel/Optionally: AISI304, 321, 316

18 | inkwer expansion joints * electrostatic precipitators



L astik-Kaucuk

Kompansator

Rubber Expansion Joints

Govde Malzemesi / Body Materials:
Naylon kord takviyeli EPDM/

Reinforced nylon - Cord EPDM
Opsiyonel/Optionally: NBR/NR/Viton

Flans Malzemesi / Flange Materials:
GGGH40.3, sfero Dokiim/Ductile Iron
Opsiyonel/Optionally: st37.2, AISI304, 321,316

Nominal Cap Genlesme Miktari
Nominal Diameter Movement
ot iy | o
25 E 40 (-20:+20) 15 10° 100 * |6 bar basing ve |10 °C sicaklik
* Lastik govde, celik tel ve naylon kord
32 I 14" 40 (-20:+20) 15 10° 100 karkash 6zel sentetik kaucuktan olusur.
\ : * Vibrasyon, ses ve dilatasyon sorunlarina iyi
40 |12 40 (-20:+20) 15 10 100 bir céziimdir.
50 " 40 (-20:+20) 15 100 100 * Eksenel, yanal, agisal, enine hareketleri
absorbe edebilir.
65 212" 40 (-20:+20) 15 10° 100 » Doner flansli yapisi ile montaj kolayligi
saglar.
80 3 40 (-20:+20) 15 10° 100 » Conta veya salmastra gerektirmez.
100 4 40 (-20:+20) 15 10° 100 * |6 bar pressure, | 10 °C temperature.
125 5 40 (-20:420) 5 10° 120 * Rubber beIIows is consmtced of special
rubber, steel wire and reinforced nylon-
150 6" 40 (-20:+20) 15 10° 120 cord.
* Good solution for vibration, noise and
200 8" 40 (-20:4+20) 15 10° 120 dilatation problems.
, * Absorption of axial, lateral, angular and
230 10 40 (-20:+20) 15 10° 130 transverse movements.
300 [2" 40 (_20+20) 15 | 0° 130 ° Eas|ly InSta”atlon W|th Its ﬂoatlng ﬂanged.
* Joints and seals are not needed.

Cap / Diameter:
DNI5 - DN80

Calisma Basinci / Working Pressure
PNI10O

Calisma Sicakhigi / Working Temperature:
100 °C

Rakor Malzemesi / Union Materials:
Dokme Demir / Cast lron

Govde Malzemesi / Body Materials:
Naylon Kord Takviyeli EPDM
Reinforced Nylon - Cord EPDM
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Omega Tip Flex Dilatasyon

Kompansatori

Omega Type Flex Dilatation Expansion Joints

Montaji kolay ve daha kisa siirelidir.
Esnek ve her yone hareketlidir.

* Termal hareketleri de alir.

Sadece tek destek gerekir.

Their assembly is easy and can be handled in a
shorter time period.

They are flexible and capable of moving in every
directions.

* Absorbs also the thermal movements.

* Only one support is required.

Hortum Malz./ Hose Materials: AIS| 304, 316L
Orgii Malz. / Braid Materials: AlSI 304
Dirsek Malz. / Elbow Materials: St37.2

Flans Malz. / Flange Materials:  St37.2
Basing / Pressure: PN16

Sicaklik / Temperature: 550 °C

KAYNAKLI DiSLi YiVLi FLANSLI
WELD - ENDS THREADED ENDS GROOVED ENDS FLANGED

Nominal Cap
Nominal Diameter Hareket Miktari (Her Yone)

Movements (All Directions)

15 12" 385 460 100
20 34" 390 510 100
25 [ 410 560 100
32 Z 425 565 100
40 12" 445 585 100
50 2" 510 635 100
65 212" 625 660 100
80 3" 660 740 100
100 4" 815 940 100
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Fan-Coll

Baglanti Elemanlari

Fan-Coil Flexible Connectors

Nominal Cap
Nominal Diameter

1/2"%1/2" 20-25-30-35-40-50-60-70-80-90- 100
1/2"x3/4" 20-25-30-35-40-50-60-70-80-90- 100
3/4"x3/4" 20-25-30-35-40-50-60-70-80-90- 100
3/4'1" 20-25-30-35-40-50-60-70-80-90- 100
I"x1" 20-25-30-35-40-50-60-70-80-90- 100
Fan - coil baglanti pargalari isitma / sogutma Hortum Malzemesi / Hose Materials:
sistemlerinde dagitim sistemi borularinin fan - coil AISI 304L / AlSI 316
Unitelerine esnek olarak baglanmasi icin kullanilir.
izoleli Nipel - Rakor Malzemesi / Unions Materials:
izolesiz Karbon Celik (Cr-Ni Kapli)/Carbon Steel (Cr-Ni Coated)
Fan - coil connectors are used for flexible izolasyon Malzemesi / Insulation Materials:
connections of fan - coil units to the heating / Polipropilen Kopiik/Closed cell structure PE foam
cooling system distribution piping
With Insulation Ozel gap, uzunluk ve baglanti sekli icin bizi arayiniz.
Without Insulation For special diameter, length and connection type, please consult us.

Orgiilii Esnek

Baglanti Hortumlari
Flexible Metal Hoses Connectors with Braiding

Orgiilii esnek metal hortum baglantilari, endiistriyel
esnek baglanti uygulamalarinda, buhar, kizgin yag, su,
gaz hatlarinda yiiksek basing ve esneklik gerektiren
uygulamalarda kullanilir.

Braided flexible connectors are used as flexible
connections for steam, water, gas and oil line
applications to provide high pressure and flexibility.

Hortum Malzemesi / Hose Materials:
AISI 304, 321, 316L

Orgii Malzemesi / Braid Materials:
AlSI 304

2'4 ve Uzeri gaplarda flangh baglanti yapilmaktadir
Can be produced only with flanged connection for diameters
24 and greater than 22

Nipel - Rekor - Flans / Unions - Flange:
Karbon Celik(Galvanizli)/Carbon Steel (Galvanized)

Ogzel cap, uzunluk ve baglanti sekli icin bizi arayiniz. Cap / Diameters:
For special diameter, length and connection type, please consult us. Vo-Ya- 1" -1Va-2"-22-3"-4"-5"-6"-8"-10"
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Sprinkler Baglanti

Hortumlari

Sprinkler Metal Hoses

Sprinkler sistemi, yangin esnasinda otomatik devreye
giren ve alevlerin Uzerine su sikarak yanginin yayilmasini
onleyen veya yangini sondiiren sistemlerdir. Bu
sistemler binalarin tavanina yakin olarak yerlestirilir

ve suyu bagli olduklari boru sistemi vasitasiyla alirlar.
Sprinkler sistemleri, yangina miidahalenin zor oldugu
veya ulagilamadigi yerlerde tercih edilirler. Sprinkler ile
yangin hatti arasida meydana gelebilecek sismik veya
mekanik hareketleri absorbe eder.

Sprinkler system, when the fire starts to spray water

to the blaze automatically and control the fire in fixed
place or extinguish. These systems are installed on

the ceiling and takes water from the main fire pipeline.
Sprinkler system is prefered when the area is difficult to
reach or in the dangerous place. Sprinkler connections
are absorbed the seismic and mechanical movements
between sprinkler and fire pipe lines.

SET SABITLEME APARATI
KIT FI%iNG PROFILE

K12 = 20 CIVATA

HORTUM SABTLEME APARAT
HOSE FIXING AFPARATUS

SETASK PROFILI

KIT SUSPENSION PROFILE

146 % 20 CIVATA
M8 » 20 BOLT

MI2x 20 BOLT

Hortum Malzemesi / Hose Material
AlSI 304, 316L

Orgii Malzemesi / Braid Material
AlSI 304

Fitting Malzemesi / Fittings Material
St37.2

Baglanti / Connection Diameter
[” Line - 1/2” Sprinkler

Hortum Capi / Hose Diameter
DN20 / DN25

Calisma Basinci / Operating Pressure
|6 Bar

Biikiilme Yaricapi / Bending Radius
Min. 200 mm

Kullanim Alanlari / Application Areas

L (mm)

Alis-Veris Merkezleri / Shopping Malls 500

| 700 | 1000 | 1200 | 1500 | 1800 | 2000 | 2500

Hastaneler / Hospitals

Oteller / Hotels

is Merkezleri / Business Centers
Okullar / Schools

Fabrikalar / Factories

Kamuya Acik Yapilar / Public Areas
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Vana
Ceketleri

Valve Jackets

* Vana ceketleri tesisat ekipmanlarindaki ( vana,
kompansator vs. ) isi kaybini azaltmak, sogutma
hattindaki yogusmayi 6nlemek ve sistem verimini
arttirmak icin kullanilir.

Standart ceketlerde, izalasyon kumasinin sicaklik
dayanimi yaklagik 280 °C dir. Ozel liretimde ise
yaklasik 850 °C sicakliga kadar dayanikli kumaslar
kullanilir.

Valve jackets are used to minimize heat loss
through pipe line armatures and to prevent steam
and density made through cooling system and to
increase the system productivity.

* The maximum temperature allowed for

the insulation fabric in standard jackets is
approximately 280 °C. The fabrics which can
resist to temperature up to approximately 850 °C
are used for the special applications.

Avantajlari / Benefits

* Sokiilup takilmalart kolaydir.

* Tek kullanimlik degildirler. Ekipmanin bakim ve
onarimi durumunda defaten kullanilabilir.

Montaj maliyetleri cok disukttir.

e Uzun omirlidrler.

Isi izolasyonuyla yliksek miktarda eneriji tasarrufu
saglarlar.

* Ekipmanin dmrind uzatir.

Ornegin, termal kamera ile izole edilmemis vana
ylzey sicakhigl 155 °C olarak gozlemlenirken, vana
ceketiyle izole edilmis ylzey sicakligl ise 35 °C
oldugu gorinir.

 Easy to mount and dismount.

* They are re-usable. They can be re-attatched and
used repeatedly when repairing or maintaining
equipment.

* Cost of mounting is very low.

* They are long lasting.

* They are provide thermal insulation and are
energy saving.

* They allow for longer lasting equipment.

For example, as temperature of the non-insulated
valve surface is observed by thermal cameras as |55
°C, the temperature of the valve surface insulated
by valve jackets is observed as 35 °C.

Montaj/Installation

I Ceket, izole edilecek bdlimin etrafini saracak
sekilde ekipmana yerlestirilir.

2 Alt ve Ust baglanti yerlerindeki vekrobantlarin
birbirlerini karsilamalari saglanir.

3 Vektrobantlar birbirlerine tutturulur.

4 Kenar ipleri blzilerek, kenarlarin ekipmana
yerlesmesi saglanir.

| Jacket is installed on the equipment such that it
encompasses the section to be insulated.

2 The alignment of the vectro fasteners on the
lower and upper connections is provided.

3 Vectro fasteners are attached to each other.

4 Fitting of the edges on the equipment is provided
by drawing the lateral threads.
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Kumas

Kompansator

Fabric Expansion Joints

Kumas kompansatorler dusik basingli boru
hatlarinda olusan, yiiksek isil genlesmeleri sismik,
¢okme vb. mekanik hareketleri, titresim kaynakli
hareketleri ve montaj kagikliklarini absorbe etmek
icin kullanilir.

Maksimum sicaklik 1300 °C

Kumas katmanli kompansatorlerin projelendirme
slirecinde oncelikli olarak 4 unsurun verilerine ihtiyag
duyulmaktadir. Bunlar ; Sicaklik, Basing, Mevcut
ortam ve Kimyasal etkilesimlerdir.

Fabric expansion joints are designed to absorb the
mechanical movements by seismic, the stress and
the mounting defects occurred through the pipe
lines by having loaded high thermal dilatation and
vibration on itself.

maximum temperature [300 °C
There are four necessary components in projecting

a fabric expansion joints ; Temperature, Pressure,
Environment, and Chemical corrosion

| - Flans kuvvetlendirici katman / Reinforcing layer for flange

2 - Esnek dis katman / Flexible outer layer

3 - Sizdirmazlik katmani / Sealing layer

4 - Yiiksek sicaklik isi yalitim katmani / High temperature heat insulation layer
5 - Isi yalitim katmani / Heat insulation layer

6 - Destek ve mukavemet katmani / Strength and resistance layer

Ozellikleri/Specifications
Yiksek titresim ve ses eliminasyonu
Isil genlesme kompanzasyonu
Yiksek esneklik

1300 °C Maksimum calisma sicakligi
Minimum reaksiyon kuvveti

High vibration and noise elimination
Compensation of thermal expansion
High flexibility

Working temperature up to 1300 °C
Minimum reaction force
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Flektrostatik
Filtre

Electrostatic Precipitator

INKWER farkli elektrostatik INKWER combines the
fittre tasarimlari ile uzun knowledge gained for
yillara dayanan bilgi birikimini, many years with different
muhendislik formasyonu ile electrostatic precipitator
harmanlayarak elde ettigi bu designs with engineering
bilgi birikimini kendi tasarladigi ~ formation and successfully
elektrostatik filtrelerde basari applies them to its own

ile uygulamaktayiz. designed electrostatic filters

Ozel fe A|<sam Imalatlar

Internal Fabricated Parts

Desar) Elektrodlar

Discharge Electrodes

Toplama Plakalar
Collecting Plates

Silkeleme Sistemleri
Rapping Systems

Gaz Dagitim Sistemleri

Gas Distribution Systems

Anahtar Teslimi Elektrostatik F|Itre TeS|s Ed|lmeS|

Turn-key Basis Electrostatic Precipitator

Rehab|l|tasyon Hizmetleri

Electrostatic Precipitator Rehabilitation _ (

SA VE | HE
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Desar) Elektrodlari

Discharge Electrodes

Cok degisik desarj elektrod dizayn sekilleri mevcuttur.
Desarj elektrodlari elektrofittrenin tasarim sekline

gore degisik baglanti elemanlart ile donatilabilirler. Son
yillarda ozellikle rijit tip desarj elektrodlari, kopmaya karsi
mukavemeti ile elektrofiltre uygulamalarinda daha yogun
olarak kullaniimaktadir.

Korozyon etkisinin fazla oldugu uygulamalarda,
paslanmaz malzemeden imal edilen desarj elektrodlari da
kullaniimaktadir.

e

There are various type of discharge electrodes in the
industry. There are discharge electrodes can be produced
with different type of connection parts according to the
electrostatic precipitator 's design. In recent years, especially
rigid type of discharge electrodes are used for electrostatic
precipitators due to the tear resistance.

For some applications especially in corosive ambient, stainless
steel discharge electrodes can bu used succesfully.

Toplama Plakalari

Collecting Plates

INKWER toplama plakalarini uygun profil yapisinda, yeterli
mukavemette ve elektriksel alan verimliliginde roll forming
metodu ile Uretmektedir. Toplama plakalari, |6 metre uzunluga
kadar yekpare olarak tretilebilmektedir.

INKWER toplama plakalarinin; elektriksel alan etkisi, keskin
koselerden arindiriimis fiziksel yapisi, akim yogunlugunun
daha dizgiin dagrtildigr ylizey formu, saglam mekanik yapisi ve

INKWER have been producing collecting plates with roll
forming method in the best form, sufficient strength and
optimum electrical projection area. INKWER can produce
collecting plates up to |6 meters with continues form.

INKWER can produce various type of collecting plates

which have been using in the industry for different type of
electrostatic precipitators. On the other hand, INKWER

produce its own designed profile with more efficient and Z
reliable form. s i




Islak Elektrostatik
Filtreler

Wet Electrostatic Precipitator

INKWER 6zellikle kok tesislerinde ve kimya endUstrisinde
siklikla kullanilan islak elektrostatik filtre konusunda uzun
yillarin getirdigi bilgi birikimini kullanarak basari ile hizmet
vermektedir.

INKWER, misterilerine 6zel profil yapisindaki paslanmaz
celik malzemeden olusan desarj elektrod tasarimi ile,

daha gliclti korona etkisine sahip bir elektrostatik filtre
sunmaktadir. Ayrica gliclli ve ayar bozulmasina mani olacak
konstriiksiyondaki desarj elektrod alt stabilizasyon sasesi
sayesinde uzun yillar hizmet verecek islak elektrostatik
filtreler tasarlamakta ve tesis etmektedir.

INKWER has been serving successfully with its long years
of experience in wet electrostatic precipitators, which are
frequently used in coke plants and chemical industry.

INKWER offers its customers wet electrostatic
precipitators with a stronger corona effect with a special
discharge electrode profile design made of stainless steel.
INKWER designs and installs wet electrostatic precipitators
that can work for many years with a powerful and reliable
discharge electrode bottom supports.



Kompansator
Monta) Talimatlan

Instructions for Expansion Joints Installation
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Metal Kompansator
Monta) Talimat

Instruction of Metal Expansion Joints Installation

Iki sabit nokta arasinda yalniz bir adet eksenel
kompansator montaji yapiimalidir.
Only one expansion joints should be installed
between two fixed points.
Boru hattindaki kayar mesnet ve sabit noktalar ? v BT T Le T Le T L T ?
sekildeki gibi dlizenlenmelidir. LlI=max4D 2= max 14 D
Fixed points (main anchors) and guides should D: Boru cap! SM: Sabit mesnet  KM: Kayar mesnet
be located and designed as it is shown. D: Pipe diameter SM: Fixed point ~ KM: Guide
3 Kompansatérler ve boru hatlari ayni eksende
olmalidir. m q W
Expansion joints and pipe line should be on the — _)—‘v T % ==
S A Yanlis Yanlis Dogru
False False True
Karsit flanslar boru eksenine dik olmalidir. o
Opposite flanges should be perpendicular to %E
pipe axis.
Yanlis Dogru
False True
Kompansatérler ilave yiik tagiyamazlar. Ozellikle \ \ ) /
sabit flansli kompansatdrlerin montajinda karsit
flansin deliklerinin kompansatér flans deliklerine Q—X ﬂ%x 4(%
denk gelmesi saglanmalidir. Kompansatérin g
montajinda burulma olmamasina 6zen
gosterilmelidir. Yanlig
Expansion joints are zero loaded tools. During False
installation of fixed flanged expansion joints
torsional rotation on the expansion joints should
be avoided.
E Kompansatére 6n germe verilmelidir. 0G AL Genlesme miktart
On germe miktari pratik olarak toplam —I—) Ti  : Montaj sicakliz
genlesme miktarinin yarisi alinabilir. Boru T Minimum sicaklik
hattinda kompansatér boslugu L + OG kadar TOEH;HHM:[ J-O ™ Maksimum sicaklik
b|ra|<||mal|d|r. Kompanlsvatorun bir flansI karsit L AL : Movernent
flansa baglanmalidir. Diger flans uzun saplamalar L +0G Ti  Installation temperature
kullanilarak cevrede esit miktarda sikilarak, diger B P
. . y T Minimum temperature
flansa 6n germe verilerek baglanmalidir. AL Ti-T.. ™. Maximum temperature
Expansion joints should be installed with 06 = 2 -AL (Tonax Ton) e P

Pre - Setting (PS). It is calculated as follows.
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Ondiilasyon malzemesi ince paslanmaz celikten TP SZENE
imal edildiginden anahtar, cekic vs. darbelerine )
maruz kalmamalidir.
Care shall be exercised to prevent any damage
to the thin bellows section, as dents, scores etc. Yanlig Dogru
False True

Kaynak esnasinda ctruflarin, ark kivilcimlarinin
ondulasyona zarar vermesi engellenmelidir.
Ondiilasyon Uzerinden ark alinmamalidir. Kaynak
sirasinda ondUlasyonlar koruyucu bir 6rti ile
korunmalidir.

Care shall be exercised to prevent any damage
to thin bellows, such as arc strikes, weld splatter.
The bellows should be prevented with a
protective cover.

Laynerli (koruyucu kovan) kompansatérlerin Ic Kovan

montajinda akiskan yonine dikkat edilmelidir.
The flow direction shoul be considered for Akis Yénii

expansion joints installations with inner sleeves.  Flow Direction

Inner Sleeves

Akis YonU
—
Flow Direction

Dogru
True

Distan basingli kompansatérlerde 6n germe Pre-Setting Bar
islemi Uretimde yapildigindan, ayrica n germeye
ihtiyac yoktur. Montaj sonrasi, puntalanmis olan

On Germe Cubugu

on germe gubuklari kopartiimalidir.

Work - shop pre - setting is avaible for external

pressure expansion joints. Pre-setting bars
should be removed after installation.

Dekoratif kompansatérlerde, montaj esnasinda

kompansatér burkulmamali, pim " I" konumuna Bs

gelecek kadar 6n germe verilerek monte o M —
edilmelidir. 1] -
Torsional rotation during installation should be ;8( )&

avoided for central heating expansion joints. Pre -
setting should be applied to this type of axpansion
joints until the pin reaches location "1".

T
Sl
diclite

Boru hattindaki nominal basing ve genlesme
degerlerinin, secilen kompansator limitlerinin
dahilinde olmasina dikkat edilmelidir.

Nominal pressure and movements of pipelines

should be less (or equal) than selected
expansion joints nominal pressure and
movement capacity.

Boru hattinin ytikd, sabit nokta ve kilavuzlarla
glivence altina alinmadan basing testi
yapllmamalidir,

Before the pressure tests, be sure about the

pipeline forces are under control by use of
fixed points and guides.
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Lastik Kompansator
Monta) Talimat

Instruction of Rubber Expansion Joints Installation

Lastik kompansatorler ilave bir contaya ihtiyag
duyulmadan monte edilebilir.

rubber expansion joints can be installed without
any extra gasket.

Karsit flang i¢ capinin standarttan daha buytik ve

kdseli olmasi durumunda lastik kesilmesi tehlikesi @m
ortaya gikacagindan karsit flanslarin sivri kdse

yaratmamalari cok dnemlidir. N| k\

Flange to flange dimensions of the expansion /

joints must match in order to prevent rubber

cutting. If opposite flange's inner diameter is Dogru
over than required or cornered, the risk of True

rubber cutting is very high.

Flang civatalarini agiri sikmamak icin asagidaki sira
takip edilmelidir.

* Oncelikle somunlarin bosluklari alinmalidir.
* Civatalar karsilikli olarak 50 Nm kadar 6n
sikmaya tabi tutulmalidir.

* Civatalar son olarak karsilikli sira ile 100 Nm
degerine kadar sikilmalidir.

Please follow these steps correctly to avoid
over tightening the bolts.

* First, nuts should be squeezed by hand.

* Bolts to bolts should be tighted to 50 Nm,
than at the end should be tighted to 100 Nm.

Montaj esnasinda sivri uglu aletler kullanilmamal,
kaynak yapiimasi halinde kompansator kaynak
sicramalarindan ve isidan korunmalidir.

Please avoid using sharp tools during installation
and avoid welding splashes and welding heat.

Montaj civatalart kompansator flanst ig AR ol N\N\®
ylzeyinden cikinti yapmayacak sekilde () N IS A I _|___ 1.
secilmelidir. Uzun saplama cikintilar isletme ] @ | )
deplasmanlari sirasinda lastige stirterek tahribat i

yaratabilir. ) ! i
Mounting bolts should not stick out from the L\/ ! \/—J
inner surface of the flange. Do not use tall bolts

above required standard since they will cause Yanlis Dogru

friction and rubber damages. False True

32 | inkwer expansion joints * electrostatic precipitators



Kayar mesnetler, kompansatore ilave yik
getirmeyecek sekilde verlestirilmelidir.

Eksenel ve yanal genlesme uygulamalarinda boru
hattindan ortaya ¢ikan basing alma kuvvetleri

icin tedbir alinmasi sarttir. Aksi takdirde
kompansator yandaki sekilde belirtildigi bicimde
acilarak tahrip olur.

Pompa ¢ikislarindaki agma kuvvetinin
kompansatori agmasina karsi gerekli tedbirler

KM H |
alinmalidir.

Dogru Dogru
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Esnek Metal Hortum
Monta| [alimat

7
Instruction of Flexible Metal Hoses Installation

Hortumu dizgln sarimli birakiniz
Put the hose regular coils

Hortum boyunun gereginden daha kisa
olmamasina dikkat ediniz.

Dimension the hose adequately. Take care of
that the flexible length is not too short

Hortumun tek yonli hareketinden kagininiz.
Merkezleyerek hareketi iki yone dagrtiniz

Don't allow the hose to move in only one
direction. Centre it to permit absorption of half
of the movement in both direction.

Hortum Uzerindeki eksen yoninde
hareketlerden kaginarak yanal harekete uygun
sekilde monte ediniz.

Don't permit axial movement. Install the hose
vertically to the direction of movement.

2 osssssss B

Hortumun asir sekilde bukdlmesine izin
vermeyecek sekilde monte ediniz, gerektiginde
dirsek kullaniniz.

Avoid excessive bending of hose. Use pipe
bends if necessary.

>

&
67
%
%)
A
Qx

SIS ]

Asiri yanal harekete yol agmadan 90° aci ile
monte ediniz.

Avoid extreme lateral movement. Install the
hose with a bend of 90°

Hortumu tek diiziemde monte ederek, moment
ve burkulmalardan kagininiz.

Install the hose in one plane only to avoid
torsional twist and moments.

“esamaasxans [l

%

Montaj dlizlemi ve hortum dizlemini paralel
tutunuz, egime izin vermeyiniz.

Keep the installation plane parallel with the hose
plane to avoid inclination.

] ]

S Svzezers

2>

OO~ O U1 A WWIIN|—
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Teknik Tablolar

Technical Tables

3 PN6 NORM FLANS TABLOSU

- - - D(mm) k(mm) d4(mm) n
T 25 100 75 60 4 I 14
32 120 90 70 4 14 14
40 130 100 80 4 14 14
50 140 110 90 4 14 14
o = J © 65 160 130 110 4 14 14
80 190 150 128 4 18 16
100 210 170 148 4 18 16
125 240 200 178 8 18 18
150 265 225 202 8 18 18
200 320 280 258 8 18 20
l—b— 250 375 335 312 12 18 22

PNI10 NORM FLANS TABLOSU PN16 NORM FLANS TABLOSU

D(mm) k(mm) d4(mm) n d2(mm) b(mm) D(mm) k(mm) d4(mm) n
25 115 85 68 4 14 16 25 5 85 68 4 14 16
32 140 100 78 4 18 16 32 140 100 78 4 18 16
40 150 110 88 4 18 16 40 150 10 88 4 18 16
50 165 125 102 4 18 18 50 165 125 102 4 18 18
65 185 145 122 4 18 18 65 185 145 122 4 18 18
80 200 160 138 8 18 20 80 200 160 138 8 18 20
100 220 180 158 8 18 20 100 220 180 158 8 18 20
125 250 210 188 8 18 22 125 250 210 188 8 18 22
150 285 240 212 8 22 22 150 285 240 212 8 22 22
200 340 295 268 8 22 24 200 340 295 268 12 22 24
250 395 350 320 12 22 26 250 405 355 320 12 26 26

Basing Cevrim Tablosu / Pressure Conversion Tables

Birim Sembol

Unite Gzl Pa = N/m bar = [0 N/m  at = kp/cm mWC mmHg = Torr Ibf/in? psi Ibf/ft
Pascal -1 Pa= | N/m? I 0,00001 0,00001 0,000 0,0075 0,00014 0,02089
bar - | bar = 10 N/m? 100.000 I 1,0197 10,197 750,062 14,504 2088,54
atmosfer - | at = | kp/cm? 98066,5 0,8067 | 10 735,559 14,22 2,0482
metre su siitunu | mWC 9806,55 0,09807 0l I 73,556 1,4223 204,816
milimetre civa siitunu |mm Hg=1Torr 133 000133 0,00139 00136 I 00193 2,785
psi - | Ibf/in 6894,76 0,06895 0,0703 0,703 51,715 I 144
psi - | Ibf/ft? 48 0,00048 0,00048 0,00488 035913 0,0694 I
Malzeme . :
Material (@ S Mn P S Cr Mo Ni Ti
St372 0,18 0,2-0,5 0,05 0,05
St42-2 0,25 0,45 0,05 0,05
St35 0,18 0,40 0,05 0,05
HI 0,16 0,35 0,40 0,05 0,05 0,30
Hil 0,20 0,35 0,45 0,05 0,05 030
[5Mo3 0,12-0,2 0,15-0,35 0,5-0,7 0,04 0,04 0,25-0,35
I5CrMo44 0,1-0,18 0,15-0,35 0,5-0,7 0,04 0,04 0,7-1,0 0,4-0,5
AlSI 304 0,07 0l 20 0,045 0,03 [7-19
AlISI 304L 0,03 0l 20 0,045 0,03 17-20
AlSI 316 0,07 0l 20 0,045 0,03 l6-18 2,0-25 [1-14
AlSI316L 0,03 0l 20 0,045 0,03 16,5-18,5 2,0-25 [1-14
AlSI 321 0,08 0l 2,0 0,045 0,03 [7-19 9-12 5x C
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MALZEME STANDARTLARI iCiN MUKAYESE KAUGUK KiMYASAL DAYANIM

TABLOSU KARSILASTIRMASI
COMPRASION TABLE FOR MATERIAL RUBBER CHEMICAL RESISTANCE
STANDARDS COMPARISON
EIUENY A 2l s Termiz Su / Fresh Water B A A A
Malzeme No Kod Al BS AFNOR Pis Su / Sewerage A B A c
Materials No -
10038 RSt37-2 AS70Gr36  FE360 BFU E24-2 NE lome suyu / Potable Water B A A A
1,0254 51370 ClOI5  EN32A A dx Sicak Su/Hot Water B A A A
10425 HIl ( 14Mn2) Cl020  EN32M A42C3rd Soguk Su  Chilled Water BA A A
| 5415 15Mo3 ENI6D 20 MD 4-05 Tuzlu Su / Brine Water A A A A
17242 16CrMo4 4130 EN I9 16CD 4 _
1 7335 13CrMod4 EN20 15CD 4-05 Bitkisel Yag / Vegetables Ol B A A X
17380 10CrMo9-10 EN29 A 10CD9 Fisti Yag! / Peanut Ol Bc A X
| 7733 24CHMOVSS 1506-66 24 CD VS Soya Fasulyesi Yagi / Soybean QOil B B A X
| 4306 X 2CHNII9] ] 304L 340S 12 Z2CN 18,10 Hayvansal & Bitkisel Yag / Animal & Vegetables Oil B A A X
14404 X 2CrNMol7132 316l 316512 Z2CND 17,12 Makine 1ag / Lube O B X A X
14435 X 2CrNiMol8144 3l6L 316514  Z2CND 17,13 _
14541 X6CANTi 1810 321 321512 Z6CNTI810 Karbonat / Baking Soda ALCALAL A
14550 X 6CrNiNb 1810 347 347517  Z6CNNb 18,10 s Birba//Bser . /; 2 E :
. . ISIF Qurubdu orm Syrup
14571 X 6?;’?'2'240“ 316Ti 320517  Z8CNDT 17,12 Uztirm Sekeri / Dextrose 5 A B B
14828 X 15CrNiSi 2012 309 309524 Z15CVS20,12 Sut / Milk A A B A
,4002 X 7CrAl 13 405 4055 17 Z6CAII3 Glikol / Glycol A A A A
1,4006 X 10Cr 13 410 410521 Z12C13 Sirke / Vinegar B A C B
14016 X8Cr 7 430 4305 15 Zl0C 17 Sarap / Wines A A A A
14510 X8CrTi 17 430Ti Z8CT 7 Siyah Likdr / Black Liquor A A B A
14512 X 6CrTi 12 409 409 Z6CT 12 Yesil Likér / Green Liquor A A A A
14521 X 2CrMoTi 182 440 Beyaz Likér / White Liquor A A A A
2253 Az Kostik Soda / Caustic Soda B B C A
14301 X5CrNi 18 10 304 304515 Z6CN 19,09 Siilfirik Asit %10 / Sufuric Acid 10% A A B A
14311 X2CrNiN 18 10 304LN 304 S 62 Z2CN 18,10 Az Siilfirik Asit %25 / Sufuric Acid 25% B B C B
14335 X1 CrNi25 21 310LC Z2CN2520 Seyreltilmis Siilfirik Asit / Sufuric Acid Diute A~ A B A
1,440 X5 C'l"lz\‘gvlo 17 316 3165 16 Z6CND 17,11 Konsantre Stlfirik Asit / Sufuric Acid Concentrated X C X X
, Fosforik Asit / Phosphoric Acid Concentrated B B X C
14406 X2 ?gl\gw oN 316LN 31656l Fosforik Asit %10/ Phosphoric Acd 10% B A A A
4 X2 CrNiMoN 316N l6s e Z2CND 17,12 Fosforik Asit %20 / Phosphoric Acid 20% B A C B
' 1813 Az Fosforik Asit %50 / Phosphoric Acid 50% B B X @
1 4436 XSCT';‘;MOW 316 316518 Z6CND 17,12
14438  X2CrNiMo I8 16 317L 317512 Z2CND 19,15
| 4439 chr'l\;”\;ON KA AN Z2CNDU 17,16
| 4465 X | Cr;ISHZION 25
| 4505 X 4 Nzlgrll\;c;CuNb
14529 ! '\Z'SEECUN
14539 X! NZSB’IECUN Z 1 NCDU 25,20
14580 <10 Cljg'\l“go'\'b 316Cb Z 6 CNDNb 17,12

36 | inkwer expansion joints * electrostatic precipitators



Kalite, gliven ve destek en dnemli
degerlerimizdendir. Ana amacimiz,
Urtnlerimizin her birini bu degerlere uygun
olarak musterilerimizle bulusturmaktir,

Quality, trust and support are our most

important values. Our main purpose is

to meet each of our products with our
customers in line with these values.

Nkwer

A Partnership of
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