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KOMPANSATOR NEDIR ?

Sicak ve soguk akiskanlar tagiyan yada yiksek oranda cevre isi degigimlerine
maruz kalan boru hatlarindaki, 1siya bagh genlesme yada biizilmenin se-
bep oldugu boyutsal degisimi gideren esnek metal kérikli parcalara KOM-
PANSATOR adi verilmektedir. Boru hatlarinda boyutsal degisimlere kargi bir
gnlem alinmadigi taktirde, tesisat Gzerinde olugan yogun baski, sistemdeki
baglanti noktalan ve cihazlara yansir. Bu ve buna benzer sorunlarin orfadan
kaldinlmasinda en uygun ve hesapli ¢oziim, herhangi bir bakima gerek duy-
madan farkl tiplerdeki hareketleride giderme ozelliklerine sahip olarak dizayn
edilmig metal kérisklis kompansatorlerdir.

Kisaca “boru hatti, kanal ve tanklarda, 1siya bagh genlesme ve biizilmelerin
sebep oldugu, boyutsal degisimi absorbe etmek ve bununla birlikte olusan
problemleri de ortadan kaldirmak igin kullanilan, iizerinde bir yada daha fazla
koriik elemani bulunduran aparat” kompansatér olarak tamimlanabilir.

Genleme parcalarinin (kompansatdr) ana eleman metal koriklerdir. Sekli, tek
yada ok kath paslanmaz celik malzemeden imal edilmesinden dolayr yay gibi
cahigir. Kompansatorlerin ihtiyag duyuldugu sistemlerde kullanilabilmesi igin,
cahsma sartlarina ( sicakhik, basing, hareket mikiari, akigkan Gzellikleri v.b.
gibi) uygun sekilde dizayn edilmesi gerekmektedir. Yani;

BOYUT (boru capr):  Kompansatorlerin kullanilacagi boru hattinin capi
kompansatorlerinde capini  belirlemektedir. ~ Kompansatérlerin - caplar,
dayanabilecegi basing ve sicaklik degerlerini farkl sekillerdeki hareketleri
(eksenel , yanal,agisal) absorbe edebilme kabiliyetini belirlemektedir.

AKISKAN:  Kompansator segimi oncesinde, metal korik ile temas edecek
olan akigkanin (sv1) , 6nceden belirtilmesi gerekmektedir. Aginma, paslanma
ve yogunluk durumlari gibi igletme sartlar igin 6zel malzemeler ve dizaynlar
gerekmetedir. Ve kompansatorlerin kullanimi esnasinda da boru sistemlerinin
temizliginde kullamlan malzemelerin kérilk malzemesi ile uyumlu olmasi ge-
rekmektedir.

BASINC : Genlesme pargalan (kompansatér) tasarimlarindaki en Gnemli un-
sur hatta en dnemlisi basing degerlerinin max. Ve min. Olarak tam bir sekilde
belirlenmesidir.

ISI: Kompansatdrlerin (genlesme parcalan) calisma sicakliklar tespit edilirken,
kompansatorlerin baglanacagi yerlerdeki olasi tiim is1 kaynaklari ve bunlari

WHAT IS AN EXPANSION JOINT?

The elastic metal bellowed parts absorbing the heat induced expansion or
contraction of pipelines conveying hot or cold fluids or subject to drastic
changes in ambient temperatures are called expansion joints. If no mea-
sures are taken against changes in size of pipelines, high pressure result-
ing from expansion or contrdction creates problems at connection points
and equipment. The most proper and affordable solutions to eliminate
those problems are the metal bellow expansion joints designed to com-
pensate different types of size chances, which do not necessitate any main-
tenance. In brief, assemblies comprising single or multiple bellows used to
compensate the change in size and to eliminate the problems caused by it
due to the heat induced expansion and contraction in pipelines, ducted air
systems and tanks can be called expansion joints. The main components
of expansion joints are bellows. Produced of multi-layer stainless-steel
they function as springs. Expansion joints should be designed in regard
to the working conditions of the systems (temperature, pressure, amount
of movement, characteristics of the fluid, etc.) where expansion joints are
needed.

Thus;

.

DIMENSION (pipe diameter): The diameter of the expansion
joints are determined by the diameter of the pipeline where the expan-
sion joints are to be used. The capabilities of expansion joints to absorb
various types of movements (axial, lateral, and angular) are determined
by the diameter of expansion joints, their resistance to pressure and tem-
perature values.

FLUID: The fluid to come in contact with the bellows should be speci-
fied before the selection of expansion joints. For operating conditions like
abrasion, corrosion or high density specific materials and specific designs
may be needed. In the same way the materials used to clean the pipe sys-
tems have to be compatible with the material of the bellows.

PRESSURE: The most important element in the design of expansion
joints is the determination of minimum and maximum values of pressure.

TEMPERATURE: All heat sources as well as their temperature
values in the environment of the expansion joints should be taken into
account while the working temperatures of the expansion joints are de-
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sicaklik degerleri incelenmelidir.

HAREKET MIKTARI : Kompansatorlerin karsi karsiya kalacagi , 1si
degisimlerinin neden oldugu hareketler belirlenmelidir. ( Bu hareketlerin tespit
edilmesindeki metotlar hesaplamalar béliminde izah edilmigtir.)

Yukaridaki kriterlere gére tespit edilen kompansatorler, ¢ farkh sekildeki
hareketleri alabilecek sekilde dizayn edilmektedir. ~ Kompansatorlerin
dizaynini ve tipini belirleyen bu hareketler, Eksenel, Yanal ve Agsal olarak
siniflandirilabilir. Yani ;

Eksenel Hareketler (Axial Movements) : Koriik eksen gizgisine para-
lel olarak olusan, genlesme ( aglma) yada biizilme olarak meydana gelen
hareketlerdir.

Yanal hareketler (Lateral Movements) : Kompansatorlerin kdrik elamani
eksenine sapma yada kayma seklinde dikey olarak olusan hareketlerdir. Bu
hareketler ayni zamanda birden fazla eksen iizerinde de meydana gelebilir.

Agsal hareketler ( Angular Movements) : Kompansatarlerin kendi ekseni
boyunca egilmesinden kaynaklanan hareketlerdir.
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termined.

MOVEMENT: The movements of the expansion joints, induced by
temperature changes should be determined. (The methods to calculate
those offsets are explained in the “Calculations” section.)

Expansion Joints characterized by those criteria mentioned above are
designed to compensate three different types of movements. Those move-
ments, influencing the design and type of the expansion joints can be clas-
sified under three major groups: Axial, Lateral and Angular movements.
Thus;

Axial Movements: The movements of expansion or contraction par-
allel to the axis of the bellows are called axial movements.

Lateral Movements: The offset movements vertical to the axis of the
bellows are called lateral movements. These movements may also occur
along multiple axes.

Angular Movements: The movements resulting from angulations of
the expansion joints with respect to their axes are called angular move-
ments.




KOMPANSATOR IiMALATI

Uzunlamasina kaynatilarak boru haline getirilen paslanmaz celik sac levhalar,
hidrolik veya mekanik formlama yéntemi ile kériik haline getirilir. Kompan-
satorlerin korik kisimlar EJMA standartlarina uygun olarak 0.1 mm den, 3
mm. ¢ kadar paslanmaz ¢elik malzemeler kullanilarak yaphimaktadir. Ancak
standart digi ve farkli sekillerde bicimlendirilmis kriiklerde daha dzel uygu-
lomalarda mimkindiir. Bir kompansatdr tasarim agamasina gelmeden dnce,
tasarim sartlarinin dogru olarak belirlenmesi gerekmektedir. Kompansatorin
monte edilecegi boru hattinin gapi, iginden gecen akigkanin cinsi, boru hattinda
olusabilecek max. Basing degeri, boru hattinda olugabiliecek max. Sicaklik
degeri, boru hattinda meydana gelehilecek genlesme miktari, kompansatriin
en onemli tasarim sartlandir. Bundan bagka daha 6zel sistemler icin yanal,
agsal veya ¢ok daha 6zel tasarimlar da mmkindr.

KOMPANSATOR AKSESUARLARI

Tiim kompansator tiplerinin en dnemli parcalan kérik kisimlardur. ilave
parcalar da eklenerek birgok farkl uygulama icin daha karmagik ve uygun
tiplerde kompansatdrler meydana getirilebilir. Baglica kompansatér

KORUK

LAYNER

KAVER

KAYNAK BOYUN

FLANS

BANT

iCi BOS GUCLENDIRME RINGI

iCi DOLU GUCLENDIRME RINGI

ESITLEME RINGI

0. LIMITROT

aksesuarlari igin sekildeki ve asagida belirtilen parcalar kullaniimaktadir.
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2- LAYNER (GOMLEK) : icinden gecen akiskanin akigi sirasinda kériik
elemaninin ¢ yiizeyi Gzerindeki olumsuz etkileri minimum a indiren
parcalardir. Genel olarak koriik ig yizeyinde meydana gelebilecek aginmay
gnlemek igin kullanilmaktadirlar. Laynerler tekli, konik yada ic ice gegmis
sekilde dizayn edilebilirler. Laynerli bir kompansatdr akis yéni goz oninde

PRODUCTION OF EXPANSION JOINTS

Rectangular sheets of stainless steel are rolled along the long edge of the rect-
angular sheet in a tube and the tube is welded. The tube is then worked up into
bellows using mechanic and hydraulic forming methods. Bellow units of ex-
pansion joins are produced from stainless steel of thickness 0,1 to 0,3 mm dc-
cording to EJ]MA (Expansion Joint Manufacturers Association) standards.
However specific applications can dlso be designed and produced using non-
standard and distinctly shaped bellows. Before the design phase all design
conditions and constraints have to be determined accurately. The diameter
of the pipe where the expansion joint is to be mounted, the type of fluid coming
in contact with, the maximum values of pressure and temperature to occur in
the pipeline, the amount of expansion at the pipeline are the most important
conditions of design. In addition to these lateral or angular designs for other
specific systems can also be made.

ATTACHMENTS OF EXPANSION JOINTS

The most important component of an expansion joint assembly is the bellows.
Additional components may also be incorporated in the design in order to
compose more complex expansion joint assemblies fit for the purpose. The
following components are used to produce most of the attachments of expan-
sion joints:

Bellows

Liner

Cover

Weld-End

Flange

Collar

Hollow Reinforcing Ring
Solid Root Ring
Equalizing Ring

Limit Rod

© %N O LA W o
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1 - BELLOWS: Flexible components produced out of thin stainless steel and
having single or multiple convolutions are called bellows.

2- LINER: The components minimizing the negative effects of the fluids on
the inner side of the bellows while flowing through. In general they are used to
prevent the abrasion on the inner surface of the bellows. Liners may be classi-
fied as single, conical or telescopic with respect to the design. Expansion joints
with liners have to be installed with the proper orientation with respect to
flow direction.

3- COVER: The components installed to protect bellows against the negative
effects and improper operating conditions of the environment are called cov-
ers. The installation of covers is always recommended.

4- WELD-END: The components enabling the installation of expansion
joints to pipelines by welding are called weld-ends.

5- FLANGE: The components enabling the installation of expansion joints to
pipelines via bolts are called flanges.

6- COLLAR: The ring-shaped components of proper thickness to strengthen
the bellows in high pressure environments against expansion are called col-
lars.
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bulundurularak monte edilmelidir.

3- KAVER : Koriik kismimi digandan gelebilecek olumsuz etkilere ve uygunsuz
calisma ortamlarina karst korumak icin yerlestirilen parcalardir. Bu parcalar
her zaman tavsiye edilmektedir.

4- KAYNAK BOYUN : Boru hatlarina kaynak yolu ile montaj imkani saglayan
parcalardir.

5- FLANS : Boru hatlarina civatalarla montaj yapma imkani saglayan kom-
pansatdr baglanti seklidir.

6- BANT : Koriik elemanini basingli ortamlarda olusan genlesmelere karsi
guclendirmek igin uygun kalinlikta kullanilan halka seklindeki parcalardir.

7- i¢i BOS GUCLENDIRME HALKALARI : Kompansatorler iizerinde kullanilan
bogumlarin iizerine oturtulan parcalardir Bu pargalar kdiirk elemanini dahili
basinca kargi giilendirir.

8- iCi DOLU GUCLENDIRME RINGi : islev olarak bos giiglendirme halkalan ile
ayni niteliklere sahip ancak daha giigli olmasi igin dayanikli demir qubuklar-
dan imal edilen parcalardir.

9- ESITLEME RINGI : Enine olarak kesiti “T" seklinde olan bu halkalar
demirdokiim, karbon celik yada paslanmaz eelik tiplerinden imal edilirler.
i basinca kargi kompansatoriin direncini arthran bu halkalar, bogumlarda
meydana gelen biizilme hareket miktarini sinirlarlar.

10- KONTROL CUBUGU : Universal tip kompansatrlerdeki iki koriik arasinda
meydana gelen hareketi dagitmak icin genellikle demir cubuklardan olusan
parcalardir. Kontrol ubuklar kompansatdrin kérik kisminda olusan basig
etkisini kisittamak icin TASARLANMAMISLARDIR. Ayni zamanda normal
cahsma sartlarinda kérisk hareketini ( eksenel, yanal ve agsal ) simirlamak
igin kullamilan demir qbuklardan olusan paralardir. Yani kompansatdrlerin
korik elemanda olusabilecek agir genlesme ve biiziilme hareketlerini onler-
ler. Yanlizca yanal harekete misaade ederek kérik kisminda olusabilecek
basing etkisini kontrol altinda tutmak icin de kullanilirlar. Genellikle demir
qubuklardan olugurlar. Agsal donisg, 90 derece lik ag ile yerlegtirilmis iki
baglanti qubugu ile tespit edilir.

KOMPANSATOR TIiPLERI

Kompansatorler muhtelif ve alternatif @gziimler iginde en saglikli, en pratik ve
en ekonomik zim olarak 6nerilmektedir. Isil genlegmelerden dolayr boru-
larda ortaya gkan hareketin absorbe edilme sekline gore kompansatdrlerin
dizayn sekilleri 3 ana gruba ayrilir.

EKSENEL TiP
AXIALTYPE

YANAL TiP
LATERALTYPE

LA PLPL AL PP PLPLLRL P
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7- HOLLOW REINFORCING RING: These components mounted on the
convolutions of the bellows strengthen the bellow components against inter-
nal high pressure.

8- SOLID ROOT RING: These components have the same functionality as
the hollow reinforcing rings, however they are manufactured out of iron bars
forincreased strength.

9- EQUALIZING RING: These rings having the cross-section “I” are pro-
duced out of carbon steel, stainless steel or by iron casting. These rings limit
displacement by the convolutions of the bellows due to the contraction, and
increase the strength of the expansion joints against internal pressure.

10- LIMIT ROD: The components generally made of iron bars to distrib-
ute the axial movement to the bellows in Tied Universal Assemblies are
called limit rods. Limit rods are NOT DESIGNED to limit the effects of
the pressure at the bellows. They are designed to limit the (axial, lateral or
angular) movements of the bellow under normal operating conditions. In
other words they prevent the excessive expansion and contraction move-
ments. They can also be used to keep the effects of the pressure at the bellows
under control, by admitting the lateral movements only. Generally they are
made of iron bars. Angular movements are fixed by two limit rods placed
at right angle.

TYPES OF EXPANSION JOINTS

Expansion joints are recommended as the most sound, practical and eco-
nomic solution among various alternative solutions for compensating the
heat induced expansion or contraction of pipelines. The design types of ex-
pansion joints can be classified under 3 main categories according to the
ways of compensating the thermal expansions at the pipelines:

1 AXIAL EXPANSION JOINTS
2. LATERAL EXPANSION JOINTS
3. ANGULAR EXPANSION JOINTS

1- AXIAL EXPANSION JOINTS

Axial expansion joints are used to absorb the thermal expansion parallel to
the axis of the straight pipelines.

Long piping systems are divided into shorter expanding sections, and iso-
lated by main anchors. Thus the movements in the individual expanding
sections are absorbed by the axial expansion joints in this section.

2- LATERAL EXPANSION JOINTS

Lateral expansion joints dre specific expansion joints, consisting of one or
more angular expansion joints used to absorb the thermal expansion in a
plane vertical to the axis. The potential expansion amount to be absorbed
can be augmented by increasing the distance between the bellows. This type

ACISAL TiP
ANGULARTYPE



1. EKSENEL KOMPANSAIﬁRLER
2. YANAL KOMPANSATORLER
3. ACISAL KOMPANSATORLER

1- EKSENEL KOMPANSATORLER

Eksenel kompansatérler, diz boru hatlarinda, boru ekseni boyunca olugan
isil genlesmeyi absorbe eden genlesme parcalaridir. Borulama sistemi kendi
ierisinde muhtelif genlesme bdlimlerine ayrilarak sabit noktalar vasitasi
ile izole edilirler. Boylece bir genlegme bélgesinde olusan hareket bu bélge
icerisinde kullamilan eksenel kompansator vasitasi ile emilir.

2- YANAL KOMPANSATORLER

Yanal kompansatorler, olusan isil genlegmeleri eksene dik bir dizlemde
absorbe edebilen, bir veya iki agisal kompansatorin olusturdugu meydana
getirdigi ozel kompansator tipleridir.. iki koriik arasi mesafenin aglmasi
emilebilecek genlesme miktarini da arthirmaktadir. Bu tipteki kompansatorler
cok biiyik miktarlardaki genlegmeleri absorbe edebilirler.Birden fazla yanal
kompansatér kullamilarak olugturulan sistemler cok biiyik genlesmelerin
emilmesinde en etkili ¢gzimlerdir.

3- ACISAL KOMPANSATORLER

Agsal kompansatarler, olusan 1sil genlesmeyi boru dizlemine dik bir dizlemde
agsal harekete donistirerek boru hattindaki genlesmeyi alan kompansator
tipleridir. Genel olarak tek bir yone (boru ile dik eksende) yada birden fazla
yone olugabilecek hareketleri absorbe ederler. iki yada daha fazla agisal kom-
pansatdr kullamlarak olugturulan kombinasyonlarda ¢ok biiyik miktarlarda
genlesmeleri emmek miimkiin olmaktadir.

KILAVUZLAMA (MESNET) VE SABIT NOKTALAR
KILAVUZLAMA (MESNET):

Eksenel kompansatorler, basinan itme kuvvetine kargi koyabilecek, baglanti
ubugu yada mafsal gibi aksesuarlara sahip degildir. Bu sebeple, dogru dizayn
edilmig bir boru sisteminde, hertiirli calisma kogullarinda kompansatarlerin
yamulmasi ve aglmasi kilavuzlar (mesnetler) ile engellenmi olur. Boru-
nun eksenel hareketini saglayan baglama sekilleridir. Kayar mesnet yerinin
saptanmas! icin kilavuzlar arasi vzaklik tablosunu kullaniniz. Kompansatérden
sonraki ilk kayar mesnet igin 4D + 14D ilkesi mutlaka uygulanmalidir.
Kilavuzlar (Mesnetler)asagidaki sekilde simiflandinlabilir.

Borv Yataklars / Pipe Alignment Guides

of expansion joints may absorb big amounts of expansions. Especially the
assemblies consisting of more than one lateral expansion joints are the
most effective ones to absorb big amounts of expansions.

3- ANGULAR EXPANSION JOINTS

Angular expansion joints are the specific ones, absorbing the thermal ex-
pansion of the pipeline by transforming them to angular movements in a
plane vertical to the axis. They may absorb the movements in one or more
directions (in a plane vertical to the axis of the pipe). The assemblies con-
sisting of two or more lateral expansion joints may absorb big amounts of
expansions.

ALIGNMENT (GUIDES) AND ANCHORS
ALIGNMENT (GUIDES):

Axial expansion joints are not provided with attachments to restrain pres-
sure thrust, such as limit rods or hinges. Therefore the over-extension and
distortion of expansion joints can be prevented by alignment guides under
all kinds of operating conditions in a correctly designed piping system.
They allow the axial movement of the pipes. The Pipe Guide Spacing Chart
should be used to determine the distance between guides. For the first guide
next to the expansion joint the 4D + 14D principle should be used.

Guides can be classified as follows:

o o ol

Tip. 1/ Type. 1 Tip.2/ Type.2

Sabit Mesnetler : Bu Tip mesnetler, iizerilerine binen kuvvetlere direng goster-
diklerinden dolayr boru hattindaki en énemli noktalardir.

Ara Mesnetler : Ara mesnetler basinan itme kuvvetine kargi direng gdsteremez.
Bu mesnetler, kérigiin yay direncine ve sirtinme kuvvetine kargi koymalidir.

Boru Yataklari :  Boru yataklari, kompansatér hareketlerinin diizgiin bir
bigimde hizalanmasi saglar ve boru hattinin egilip bikilmesini engellerler. Bu
sebeple, sistemin en dnemli paralarindan biridir.

EKSENEL KOMPANSATOR UYGULAMALARI

SEKIL 1 - Bir eksenel kompansatdriin en basit ve temel uygulamasidir. Kuru-
lum da dikkat edilmesi gereken siralama asagidaki gibi olmalidir.

1. Sabit mesnetlerin arasina sadece bir eksenel kompansator yerlegtirilir.

Tip.3/ Type. 3

MA = Ana Sabit Nokia /
Main Anchor

IA = Ara Mesnet /
Intermediate Anchor

Main Anchors: These types of anchors are the most important ones in the
pipeline, because they resist the forces acting upon them.

Intermediate Anchors: Intermediate anchors do not resist the pressure
thrust. However this type of anchors withstands spring resistance of the
bellows as well as the frictional forces.

Pipe Guides: Pipe guides provide the proper alignment of the expansion
joint movements and prevent the bowing and buckling of the pipeline. Hence
they are one of the most important components of the system.

AXIAL EXPANSION JOINT APPLICATIONS

FIGURE I: This figure shows the simplest and most basic application of
an axial expansion joint. The sequence of installation steps to pay atten-
tion to follows:

L. Only one expansion joint may be installed between two main an-
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Boru hattina sabit mesnetler yerletirilir.
Bir sabit noktanin yakinina eksenel kompansator yerlegtirilir.
Eksenel Kompansatdriin 4 boru capi uzagina ilk boru yatagi yerlegtirilir.

Ikinci boru yatag,ilkinden 14 boru capi uzakhiga yerlestirilir.

Diger boru yataklari arasindaki mesafe EJMA kilavuzlar arasi mesafe
tablosuna gére yerletirilir.

SEKIL 2 : Boru sistemini ii¢ ayn bélime ayirmak igin uygun olan sistem,bu
sekilde gorildiigu gibi tesisata T pargasi ekleyerek mimkindir.T noktasinda
aynilan hat,ana boru hattindaki 1sil genlesmenin etkilerinden arndinlmighr.
Sekildeki gibi aynlma noktasindaki mesnedin sabit mesnet olmasi gerekmek-
tedir.Sabit mesnet uygulama nedeni ikincil hatta olugan basing itme kuvvetini
dengelemektir.Diger yataklarin montaji sekildeki gibi yapilmalidir.

0\/5””6”[
H areke‘ / M G

G1

Kompansatdr / Expansion Joint

‘ >~

MA = Ana Sabit Nokta / Main Anchor
G = Kayar Mesnet / Guide

MA SEKIL.2 / FIGURE.2

SEKIL 3 : Bu sekilde goriildiigi gibi boru hatt daha kiigiik bélimlere ayrilmighr.
Bunun nedeni sabit mesnetler arasindaki 1sil genlegmenin,eksenel kompan-
saforiin genlesme kapasitesinin iistiinde olmasidir.iki eksenel kompansator
arasina bir ara mesnet yerletirilerek en iyi 6zim bulunmugtur.Basinan itme
kuvveti baglanti noktasinda birbirini dengeleyeceklerdir.Ciinki her iki kom-
pansatdrinde etki alanlan birbirine egittir.Diger yataklarin montaji sekildeki
gibi yapiimalidir.

Kompansatdr / Expansion Joint

G1

G1
—a

G2 MA

Verneﬂ[
1A ngekef / Mo
G2
ent
Movem
Hareket/ MA = Ana Sabit Nokta / Main Anchor
IA = Ara Sabit Nokta / Intermediate Anchor

G = Kayar Mesnet / Guide

SEKIL 3 / FIGURE.3

SEKIL 4 - Eger boru hattinda rediiksiyon varsa,farkli caplarda iki ayn ekse-
nel kompansator kullanilacak demektir.Bu durumda basinan itme kuvveti iki
tarafta ayni olmayacakhir.Bunu dengeleyebilmek igin her iki captaki eksenel
kompansatorii ayiran mesnetin sabit mesnet olmasi gerekmektedir.Diger
yataklarin montaji sekildeki gibi yapiimalidir.

MA

YANAL KOMPANSATOR UYGULAMALARI

SEKIL 1 : Sekilde gériildiigii gibi,yanal kompansatdrlerde baglanh qubuklan
kullanilarak basinain itme kuvvetinin dengelenmesi saglanmig ve sabit mesnet
yerine ara mesnet kullamlmighr.Diizlemsel boru yataklari kullamlarak diisey
boru kolundaki 1sil genlegmenin,yatay boru hattina dogal bir esneklik olarak
yansimasi saglanmigtir.

SEKIL 2 : Sekilde goriildiigii gibi,boru hatindaki 1sil genlesmenin biiyiikliigii
tek koriikli yanal kompansatorin kullanimini miimkiin kilmamaktadir.Bu
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Klavuzlar arasi mesafe tablosuna bakiniz.
See. Intermediate Guide Spacing Table

MA = Ana Sabit Nokta / Main Anchor
G = Kayar Mesnet / Guide

MA

SEKIL.1 / FIGURE.]
chors.

2. Main anchors are located in the direction of pipeline.

3. Anexpansion joint is located next to each main anchor.

4. The first pipe alignment guide is located within the distance of 4
Dpipe diameters next to the axial expansion joint.

5. Thesecond pipe alignment guide is located within the distance of 14
pipe diameters next to the first pipe alignment guide.

6. The distances between the other pipe alignment guides to be locat-
ed are determined daccording to the Pipe Guide Spacing Chart by
EJMA (Expansion Joint Manufacturers Association).

FIGURE 2: This installation being proper to divide the pipe system into
three sections is applicable when we add a “T”-part to it. The section
branched at this “T"-point is isolated from the effects of the thermal ex-
pansion present in the main pipe line. A main anchor has to be installed at
the branching point as shown at the figure. The reason of applying a main
anchor at this point is to absorb the pressure thrust of the branch line.
The other pipe alignment guides should be installed as shown in the figure.

FIGURE 3: The pipeline is divided into smaller sections as shown in the
figure. The reason for that resides in the fact that the thermal expansion
exceeds the capacity of the axial expansion joint between main anchors.
In this case the best solution is achieved by locating an intermediate an-
chor between the two axial expansion joints. Pressure thrust at this junc-
ture is compensated, because the effective areas of each of the expansion
joints are equal. The other pipe alignment guides should be installed as
shown in the figure.

FIGURE 4: If the pipeline contains a reducer, then two separate axial
expansion joints of different pipe diameters have to be used. In this case
the pressure thrusts on both sides of the reducer are no longer equal. To
withstand them the anchor separating the axial expansion joints of dif-
ferent pipe diameters must be a main anchor. The other pipe alignment
guides should be installed as shown in the figure.

Kompansatdr / Expansion Joint

MA = Ana Sabit Nokta / Main Anchor Har, G2
R = Rediiksiyon / Reduction Shet MOVem
G = Kayar Mesnet / Guide e

SEKIL 4 / FIGURE 4

LATERAL EXPANSION JOINT APPLICATIONS

FIGURE I: As depicted in the figure, pressure thrust is compensated by
using limit rods installed at lateral expansion joints and intermediate
anchors are used instead of main anchors. A planer pipe guide is used
providing the thermal expansion in the vertical pipe leg to be taken as
natural flexibility in the horizontal pipe run.

FIGURE 2: As depicted in the figure, the big amount of the thermal ex-
pansion in the pipeline precludes the usage of single-bellow lateral expan-
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durumlarda ift korikli yanal kompansatdr kullanilarak genlesmeyi absorbe
etmek mismkindir.Genellikle tiirbiinleri,pompalari kompresorleri korumak
igin kullanihirlar.

Hm’eket /

O\JEment

PG

SEKIL 3 : Sekilde gorildiii gibigft koriikli yanal kompansatorler diisey
boru hattina yerlestirilerek yatay boru hattindaki eksenel hareketin korikler
tarafindan absorbe edilmesi saglanmighr.Bu gibi durumlarda,iki koriik
arasindaki mesafenin mimkin olan azami miktarda olmasi en iyi ¢6zimdir.
Bu sekilde uygulandiginda donanimlara etki eden sapma kuvvetlerinin kiigil-
tiilmesi saglanmig olur.

Har

%M

Kompansatdr / Expansion Joint

PG = Kilavuz /
Pipe Guide

IA = Ara Sabit Nokta /
Intermediate Anchor

SEKIL.3 / FIGURE.3
ACISAL KOMPANSATOR UYGULAMALARI

§EKiL 1 : Sekilde gorildigi gibi,mafsalll kompansatrler kullanilarak yatay
ve disey hatlarda olusan 1sil genlegmenin absorbe edilmesi saglanmigtir.Bu tip
hatlara kompansatdr yerlegtirilirken sunlara dikkat edilmesi gerekir.

1. L1 ve L2 mesafeleri miimkiin oldugunca uzun tutulmalidir.

2. L3 mesafesi mimkiin oldugunca kisa tutulmalidir.
Kompansatorlere ve mesnetlere etki eden siirtinme ve sapma kuvvetlerinin
kigik olmasi iginmafsallarin basinan itme  kuvvetini ve kompansator

arasindaki boru agirhgim dengeleyecek bigimde dizayn edilmesi gerekmek-
tedir.

SEKIL 2 : Sekilde gorildigii gibi,mafsalli kompansatorler “Z” seklindeki bir
boru hattina yerlegtirilerek bisyik orandaki 1sil genlesmeleri absorbe edebil-
irler.Bu tip hatlara kompansatdr yerlegtirilirken sunlara dikkat etmek gerekir.

1. L1 mesafesi miimkiin oldugunca uzun tutulmalidir.

2. 12 mesafesi miimkiin oldugunca kisa tutulmalidir.
Diizlemsel boru yataklan,diisey boru hattindaki isil genlesmenin,uzun
yatay boru hattinin dogal esnekligince absorbe edilmesini saglamalidir.

Mafsallar kullamilarak basinan itme kuvveti dengelenir ve ara mesnetlerin
kullanilmasina olanak saglanir.

SEKIL 3 : Sekilde goriildiigii gibi,ara mesnet “U” doniisiine yerlegtirilerek boru

sion joints. In these instances it is possible to absorb the expansion by
using double-bellowed lateral expansion joints. This type of assemblies is
mainly used to protect turbines, pumps or compressors.

PG = Kilavuz /
Pipe Guide

IA = Ara Sabit Nokta /
Intermediate Anchor

SEKIL.2 / FIGURE2

FIGURE 3: As depicted in the figure, axial movement at the horizontal
pipe run is provided to be absorbed by the bellows by installing double-
bellowed lateral expansion joints on the vertical pipe leg. Incases like this,
keeping the distance between two bellows as long as possible is the best
solution. Installation of the expansion joint as described above results in
low offset forces on adjacent equipments.

ANGULAR EXPANSION JOINT APPLICATIONS

FIGURE I: As it can be seen in the figure, thermal expansion in both the
horizontal and vertical legs can be absorbed by using hinged expansion
joints. Following points should be taken into consideration by locating
expansion joints to such piping systems:

1. Thedistances L1 and L2 should be made the maximum possible,

2. Thedistance L3 should be made the minimum possible.

Inorder to keep offset and frictional forces affecting the expansion joints
and anchors small, the hinges should be designed in the way to compen-

PG = Kilavuz /
Pipe Guide

1A = Ara Sabit Nokta /
Intermediate Anchor

G = Kayar Mesnet /
Guide

SEKIL.1/ FIGUREL
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hath iki esit genlesen sisteme donistirilmigtir.”U” dénisiine yerlegtirilen
dort adet mafsalli kompansatorle uzun bir boru hattinda kullanilacak kom-
pansatdr sayisini azaltmak mimkindir.Bu sayede sistemdeki basing diigiisii
minimumda tutulur ve boru desteklerinin sayisida azaltlmig olur.

SEKIL 4 : Sekilde goriildigii gibi,iki adet kardan mafsalli kompansator
kullanilarak “Z"dénisiine en uygun ¢ozim bulunmustur.Disey boru hattindaki
isil genlesme,uzun yatay boru hatinin dogal esnekligi ile dengelenmis ve
yerlegtirilen kardan mafsalli kompansatorler, her iki dizlemdeki genlesmeye
izin verip sistemde olugan basing itki kuvvetini absorbe etmeleri saglanmighr.
Kullamilan ara mesnetler kiigik sapma kuvvetlerini dengelerken diizlemsel

PG = Kilavuz /
Pipe Guide

IA = Ara Sabit Nokta /
Intermediate Anchor

SIC(]I(/\HOI

Kompansatdr /
Expansion Joint

Sicak / Hot

SEKIL .4/ FIGURE 4

boru yataklani diisey hareketin yoniing kontrol altinda tutmaktadir.

SEKIL 5 : Sekilde goriildiigii gibi,bazi boru hatlarinda yatay boru hattindaki
dogal esneklik,disey boru hattindaki 1sil genlesmeyi absorbe etmeye yet-
memektedir.Bu gibi durumlarda iki adet kardan mafsalli kompansatorle
birlikte bir adet de mafsalli kompansator kullamilmasi gerekmektedir.Bu tip
hatlara kompansatdr yerlegtirilirken sunlara dikkat etmek gerekir.

1. L1ve L2 mimkiin oldugunca uzun tutulmahdir.
2. L3 miimkiin oldugunca kisa tutulmalidir.

Ustteki yatay boru hattinda diizlemsel boru yatagr kullamilmali,alt yatay boru
hattinda ise standart bir boru yatagr kullanilmasi gerekmektedir.
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sate the pressure thrust and weight of the pipe between the two expansion
joints.

FIGURE 2: As depicted in the figure, hinged expansion joints can be lo-
cated at a “Z™-formed piping system, in order to absorb big amounts of
expansions. Following points should be taken into consideration by lo-
cating expansion joints to such piping systems:

1. Thedistance L1 should be made the maximum possible,

2. The distance L2 should be made the minimum possible.

Planer pipe guides are used providing the thermal expansion in the verti-
cal pipe leg to be taken as natural flexibility in the horizontal pipe run.
The usage of hinges enables the compensation of pressure thrust and in-
stallation of intermediate anchors.

FIGURE 3: As it can be seen in the figure, an intermediate anchor is lo-
cated at the “U” bend dividing the pipe system into two equal expanding
pipe subsystems. The number of expansion joints in the long piping system
can be reduced by installing four hinged expansion joints in the "U” bend
of the system. In this way the pressure drop in the system is kept to a mini-
mum, and the number of pipe supports can be reduced.

SEKIL .3/ FIGURE3

i1 Kompansator /
\ Expansion Joint
2

PG = Kilavuz /
Pipe Guide

1A = Ara Sabit Nokta /
Intermediate Anchor

G = Kayar Mesnet /
Guide
FIGURE 4: As depicted in the figure, the most appropriate design for a
“Z-offset is found to be the one with two gimbal expansion joints. The
thermal expansion in the vertical pipe leg is compensated with the natu-
PG = Kilavuz /
Pipe Guide

IA = Ara Sabit Nokta /
Intermediate Anchor

G = Kayar Mesnet /
Guide

Kompansator /
L1 __— Expansion Joint

N
N
\}/

L3 Sicak / Hot

SEKIL 5/ FIGURE5



BASINC DENGELi KOMPANSATORLER

Basing Dengeli Kompansatdrler,boru hattinda akis yoniinin degistigi yerlerde
kullanilarak,basinan itme kuvvetini dengeler ve eksenel yanal hareketleri ab-
sorbe ederler.

§EKiL 1 : Sekil de gorildigu gibi, "A" ile belirtilen kérige uygulanan
basing.ayni hattaki “B” korigi ile dengelenlenmigtir.Boru icindeki basinan
kompansatore uyguladigi kuwvet,B kérigi tarafindaki kapal kisma (C)
baglanan baglanti qbuklan (D) sayesinde uygulanan ters yondeki kuvvet
tarafindan dengelenir.Basing Dengeli Kompansatdrler genellikle tirbunler v.b.
sistemlerde kullanilirlar. Yiksek basingli ve bisyik caph kompansatorlerdeki
basinan olusturdugu kuvvetde oldukea biyiik oldugundan bu kompansatorler
bunu dengelemek igin iyi bir @gzimdar.

o]
L=

jimi)
=]

Donanim / Equipment
SEKIL.1/ FIGUREL

SEKIL 2 : Sekilde gorildiigii gibi,Dengeleme Koriigiiniin Efektif Alani(
DKEA),diger iki kiiiik kérigun efektif alaninin ( KKEA ) iki kati bisyikliktedir.
Bu tip basing dengeli kompansatérlerde kiigik koriikler sikigirken biyiik kérik
genigler.Boylece kompansatdriin i¢ basinar sabit kalir.

SEKIL 3 : Sekilde goriildiigii gibi,basing dengeli kompansator ara mesnet ile
donanim arasina yerlegtirilerek bu ikisi arasinda olugacak 1s1l genlegmenin
absorbe edilmesi saglanmighr.Sistemdeki eksenel hareket “A” kérigini
sikighrirken,igieki basing baglanti ubuklan sayesinde “B” kériigini agar ve
dengelenme saglanir.

SEKIL 4 : Sekilde goriildiigii gibibasing dengeli kompansatirler eksenel

IA = Ara Sabit Nokta /
Intermediate Anchor

Basing dengeli Kompansator /
Pressure balanced
expansion joint

Donanim /
Equipment

H A
Ureket MOVem
ent

SEKIL 3/ Figure3

ral flexibility in the horizontal pipe run. The installed gimbal expansion
joints admit expansion in both of the planes, while absorbing the pressure
thrust. Intermediate anchors are used to absorb the low offset forces, at
the same time the planer pipe guides controls the direction of the vertical
movement.

FIGURE 5: As it can be seen in the figure, in some piping systems the
natural flexibility of the horizontal pipe leg is insufficient to absorb the
thermal expansion in the vertical pipe leg. In these cases two gimbal ex-
pansion joints have to be used in conjunction with a hinged expansion
joint. Following points should be taken into consideration by locating
expansion joints to such piping systems:

1. Thedistances L1 and L2 should be made the maximum possible,

2. Thedistance L3 should be made the minimum possible.

A planer pipe guide should be used on the upper horizontal pipe leg, while
a regular pipe guide is used on the lower horizontal pipe leg.

PRESSURE BALANCED EXPANSION JOINTS

Pressure balanced expansion joints are used in the piping systems where
the flow direction occurs to change counteracting the pressure thrust and
absorbing axial and lateral movements.

FIGURE I: As depicted in the figure, the pressure acting on the bellow
"A” is absorbed by the bellow “B” on the same axial line. The pressure
thrust applied by the internal pressure of the pipe to the expansion joint
is balanced by an equal and opposite directed force transmitted by limit
rods (D) connected to the blank end (C) at the side of the bellow “B”.
Pressure balanced expansion joints are used mainly at the systems like
turbines, etc.

This type of expansion joints is a good solution to balance the forces
caused by internal pressure thrust, because the forces caused by high
pressure and big diameter expansion joints are also strong,.

g (ST

Kiigik kériklerin efektif alani /
Small bellows effective area

|

DKEA=2 KKEA

KKEA ‘
Kiigik koriklerin efektif alani /

Small bellows effective area [@:

SEKIL .2/ Figure2

FIGURE 2: As it can be seen in the figure, Effective Area of the Balancing
Bellows (EABB) is twice that of the Effective Area of the other two Small
Bellows (EASB). At this type of pressure balanced expansion joints as the
small bellows are compressed, the balancing bellow is extended. Thus the
internal pressure of the expansion joint remains unchanged.

FIGURE 3: As depicted in the figure, pressure balanced expansion joints
are placed between the intermediate anchor and the equipment, thus the
thermal expansion occurring there can be absorbed. The axial movement
at the system compresses the bellow (A). At the same time, internal pres-
sure acting through limit bars elongates the bellows (B) providing a bal-
anced system.

FIGURE 4: As it can be seen in the figure, pressure balanced expansion
joints can absorb lateral and axial movements. Intermediate anchors and
pipe alignment guides should be installed as shown in the figure. Here, the
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hareketleri absorbe ederken yanal hateketleride absorbe edebilirler.Ara
mesnet ile boru yataklan sekildeki gibi yerlestirilmelidir.Buradaki “A” koriigi
hattaki eksenel ve yanal hareketi absorbe edebilecek kapasitededir.”B”
kériguniin yapmasi gereken yatay hattaki eksenel hareketin dengelenmesidir.

»

Yanal Hareket /
Lateral movement

IA = Ara Sabit Nokta /
Intermediate Anchor

G = Kayar Mesnet /

Donanim /
Guide

Equipment
SEKIL 4/ Figurc4

KOMPANSATOR SECIMI

(Eksenel kompansatéler icin)

NOMINAL BASINC : Cesitli normlarda nominal basing tamimi olarak 20 °C
referans alinarak normal ¢aligma sartlarinda vygulanabileek max. Calisma
basina olarak verilmektedir. Daha yiiksek sicakliklar soz konusu oldugunda
misaade edilebilen calisma basina azalmaktadir. Bu azalma yandaki tabloda
belirtilen bir (Ap) faktéri vasitasiyla hesaplanabilir. Maximum calisma
basinam belirlerken sistemdeki diger yiklenmelerin de goz 6niine alinmasi
gerekmektedir.

PN= PW / AP

PN=Nominal Basing
PW=Maximum Calisma Basinci

Ap=Sicaklik Faktori (Tablo)

P

bellow “A” has the required capacity to absorb both the axial and lateral
movements. The bellow "B” needs only to absorb the axial movement at
the horizontal pipe run.

Harg

%

IA

Basing dengeli Kompansator /
Pressure balanced
expansion joint

SELECTION OF EXPANSION JOINTS
(For axial compensators)

NOMINAL PRESSURE : In various form in 20 °C is assigned ds refer-
ance and given as the maximum pressure applicable in normal working
conditions. The allowed working pressure decreases as the temperature
increases. The decrement can be calculated by an (AP) factor provied in
the table. Other loads should be considered while determinig the maxi-
mum working pressure.

PN= PW /AP
PN=Nominal Pressure

PW=Maximum Working Pressure

AP=Temperature Factor (Table)

Sicakhiga bagh Ap ve Af disim fakiorleri tablosv / Ap and Af gradient factors depending on temperature table

20 1,00 1,00 1,00 1,00
100 0,90 0,90 1,00 1,00
150 0,85 0,85 0,95 0,95
200 0,80 0,80 0,90 0,90
250 075 075 0,84 087
300 0,60 0,67 0,80 0,85
350 0,52 0,64 074 083
400 0,42 0,61 0,70 0,80
450 - 0,59 0,77
500 - 0,57 075
550 - 0,55 - - 0,72
600 - 0,50 033 - 0,70 -
700 0,15 - - 0,68
800 0,07 - - 0,67
900 0,03 - - 0,65
1000 0,015 - - 0,60
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BORU GENLESMESi : Bir kompansatoriin en onemli karekteristigi iste-
nilen genlesme miktaridir. Borulama sisteminin dizayni sirasinda sistem
cesitli genlesme bolimlerine aynimaktadir. Bu bélimlerin uzunluklan ve
kullanilan boru malzemelerine bagl olarak termal genlegmesi teshit edilme-
ktedir. Burada en dnemli nokta sistemin cevre kosullar da dikkate alinarak
ulagabilecegi maximum  sicaklik, minimum sicaklik, referans sicakhgi ve
montaj sicakhgidir. Tablolar bolimindeki 1sil genlegme tablosunda boru mal-
zemesine gore 1sil genlesme miktarlar belirtilmektedir. Kompansatorlerin
genlegme miktarlari 20 °C referans alinarak tam strok ta 1000 devir 6mriine
gore standartlaghrilmighr. 20 °C izerindeki A_f sicakhik faktori goz oniine
alinmaldir.(Tablo)

AK= Ab / Af

AKzKompasantér Genlesme Miktar1
Ab=Boru Genlesme Miktari

Af= Sicaklik Faktori

MONTAJ VE ONGERGI : Kompansatdrlerin montaiji sirasinda mutlaka Gngergili
olarak baglanmas gerekir. Ongergi miktari montaj sicakligi da goz oniinde
bulundurularak hesaplanmalidir ve kompansatérin serbest boyuna eklenerek
sistemde montaj icin birakilacak mesafe bulunmalidir.

Ongergi / Pre-tension

PIPE EXPANSION : The most important characteristic of an expan-
sion joint is the required expansion amount. The system is divided into
various expansion sections as the piping system is designed. The thermal
expansion must be determined acc. to length of the said sections and the
material used for the pipe. The most important point is the system’s
minimum temperature, maximum temperature, reference temperdture
and mounting temperature considering the environmental facts. Ther-
mal expansion table in the table section indicates the thermal expansion
amount depending on the pipe material. Expansion amount of expansion
joints are standardized as 1000 cycles life time in full stroke with a refer-
ence of 20 °C A_f temperature factor should be considered over 20 °C.
(Table)

A= By / A

AK=Expansion Joint Expansion Amount
AbzPipe Expansion Amount
Af=Temperature Factor

MOUNTING AND PRE-TENSION : The expansion joints alwdys must
be mounted with pre-tension. The amount of pre-tension must be calcu-
lated considering the mounting temperature and a distance must remain
in order to leave mounting space by adding the free length of the expan-
sion joint.

il
o) o) ., T o
G, ), N G &_©
L Kayar Mesnet / Guide ; Kayar Mesnet / Guide
Kompansator / Kompansator /
Expansion Joint Expansion Joint

Minimum sicaklik=-10 °C

Maximum sicaklik= 93 °C

Sabit noktalar arasi fark= 20 °C

isletme basinci= 2 bar

Sicaklik farki= 103 °C

Boru agirhigi (tablolar boliimii) -10 °C de -10 mm. biiztilme

93°C de 25 mm. genlesme

AX =AXmaX i AXmin= 25-( '10)= 35 mm.
ATmaszTmax . ATmin=93'('10)=103 °C
PN= PW/AP

103 °C i¢in Diisiim faktorleri tablosundan AP=0,9 ve

PN=2,2 bar
AK= Ab/Af Diisiim faktorleri tablosundan Af=1
A=Bx =8y Ak= Ap/Af

Ongergi miktar P icin asagidaki formiili kullanin.

P=AX/2 + AE/4 AE=K0mpansat6r etiket degeri

AE=40 mm.olsun.

P=35/2 + 40/4 =27,5mm

Minimum temperature=-10 °C
Maximum temperature= 93 °C
Difference between fixed points= 20 °C
Operation pressure= 2 bar

Temperature difference = 103°C

Pipe Weight (see table section) At-10°C ~ -10 mm. compression

At 93°C 25 mm. expansion

AX :AXmax - AXminz 25-(-10)= 35 mm..
ATmaszTmax ) ATmin=93-(-10)=103 °C
PN= PW/AP

From the gradient factor table 103 °C Ap=0,9 and PN=2,2 bar

Ag= Ay /A Fromthegradient factor table Af=1

AL,=A

gk=Ax =4

b Ak= Ap/Af
For pretension amount P, use the following formula.
P=Ay/2 + Ap/4  Ag=Expansionjoint label value as mm.

Ap=40mm. (for example)
P=35/2 + 40/4 =27,5mm
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KOMPANSATORLER ICIN MONTAJ VE
HESAPLAMA ORNEKLERI

APPLICATIONS and CALCULATIONS for
EXPANSION JOINTS

G G G G G MA
[y & 8 fa o) (& o) fo_a) ue '-
] | | | X
) &) L) L] QL) k,o
L3 L2 L3 L3 L3

SABIT NOKTALAR : Boru sistemi icerisinde olugturulan genlesme bolimlerini
birbirinden ayiran ve izole eden noktalardir. En basit farifi ile boru bélimi
iinde olusan yikleri tagiyan baglama noktasidir. Cesitli sekillerde yapilabilir,
ancak yerinin segimi kompansatorin calismasi agsindan bijyik onem tagir.
Sabit noktaya gelen yiikler drnekteki gibidir ;

MA ( Sabit nokta )
G (Kayar Mesnet)
L1=4.D
L2=14 D D= Cap
L3 =Isi1l genlesme tablosuna bakiniz.

=F+F +F +F, (kg)

Fuva
F

y
=Sabit Nokta Yukii

MA
Fi=i<; basingtan dolay1 olusan yiik
F=P . A
i w
PW=Cah$ma Basinci (kg/mm?2)
A=Boru ig¢ kesit alan1 (mm?2)
Fy=K6rﬁgﬁn i¢ yaylanmasindan olusan kuvvet
F =C_ Ax/2
y 'y
C=Koriik Eksenel Yaysabiti (kg/mm)
X=Max Genlesme Miktari (mm)
FS=Kayar Mesnet Siirtiinme Yiiki
FS=M.G.L
M=Sirtinme Katsayisi
G=Boru Toplam Agirlig1 (kg/m)
L=Boru Uzunlugu (m)
Fd= Sabit nokta dirsekte ise olusan merkez kag¢ kuvvet yiikii
Fdz (2A.0.V2)/g

A=Boru I¢ kesit alan1 (m?)

sin 6/2

@=Akigskan Yogunlugu (kg/m?)
V=Akis Hiz1 (m/sn)
g=Yercekim Ivmesi (m/sn?)

0=Dirsek Agisi
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FIXED POINTS : Are points which seperateand isolate expansion sec-
tions constituted on the pipe system. In simple words, they are junction
points which carry the emerging loads on the pipe section. It can be made
in various forms but location is very important related to the operation
of the expansion joint. Loads over fixed points are as follows ;

MA (Fixed Point-Main anchor )
G (Sliding Support-Guide )
L1-4.D

L[2=]4.D D =Diameter

L3 =See Thermal Expansion Table

FyaFitFy PPy (k9

FaLoad of fixed point

F.=Load arrising from internal pressure
Fi=P . A Pw-Working Pressure (kg/mm2)
A=Pipe internal Cross Section Area (mm2)
Fy=Force arrising from bellow swing

Fy=Cy Ax/2

C=Bellow Axial Springrate (kg/mm)

X=Max Movement Amount (mm)
Fs=Sliding Support Friction Load
Fs=M.G.L

M=Friction Coefficient

G=Pipe Total Weight (kg/m)

L-Pipe Lenght(m)

F ~Centrifugal If the fixed in on the elbow
Fqy CA@V2)/g sin 6/2

A=Pipe Internal Cross section Area (m?)
@=Density of Fluid (kg/m3)

V=Flow Velocity (m/sec)

g=Gravity Acceleration (m/sec?)

0-Elbow Angle



YANAL VE ACISAL KOM!_'ANSA'I‘&R].ER iCiN CALCULATION AND ASSEMBLY SAMPLES FOR
HESAPLAMA VE MONTAJ ORNEKLERI

LATERAL AND ANGULAR TYPES OF EXPAN-
SION JOINTS

4 ¢
A2
(e o)
© o
L3
/
/
/
, L1
/
/
h
(2) 3
(e o) |
! 5 F
© ©
A2
3L1
A =A1+A2 A =A1+A2
wl =w2=A/L1.180/m wl =w2=A/L1.180/m
h  =(Atanl) /2 h =(Atanl)/2
F =(MfMa).2000/L1 F =(MfMa).2000/L1
L3 =Mimkiin oldugu kadar kisa tutulmal L3 =Should be kept as short as possible
®  =Kaymaagisi (Derece) w  =Sliding Angle(Degree)
A  =Boru Genlesﬂme Miktari (mm). A =Pipe Expansion Amount (mm)
M =Kompansat9r toplam II.l.Ol‘l’.l.entl (kg/mm)_ M  =Expansion Joint Total Moment(kg/mm)
Mf =Kompansatér toplam siirtinme momenti Mf =Expansion Joint Total Friction Moment (kg/
(kg/mm) | mm)
Ma =Kompansator toplam agisal momenti Ma =Expansion Joint Total Angular Moment (kg/
(kg/mm) | mm)
F  =Sistem reaksiyon kuvveti (kg) F  =System Reaction Force(kg)
49 L3
Al
. (o o P o
Q 1 ‘ Rwa
iFl @
1 A3
@ @ JFI
L o WWF ‘ (e 9 E
R L LUV ) .
A2
L3 L2 49
A =A1+ A2 A =A1+ A2
wl =w2=A/L1.180/m wl =w2=A/L1.180/m
w2 =(A.(8.L3+A)+4.L1.A3)/(4.L1.L2).180/n w2 = (A.(8L3+A)+4.L1.A3)/(4.L1.L2).180/n
w3 =wl+w2 w3 =wlt+w?2
L3 =Muimkin oldugu kadar kisa tutulmal L3 =Should be kept as short as possible
M =Mf+ Ma M =Mf+ Ma
F =(M1+M3).1000/L1 F = (Mi+M3).1000/L1

21



F1  =(M2+M3).1000/L2 F1  =(M2+M3).1000/L2
o  =Kayma acis1 (Derece) w  =Sliding Angle(Degree)
A =Boru Genlesme Miktar1 (mm) A =Pipe Expansion Amount (mm)
M  =Kompansator toplam momenti (kg/mm) M  =Expansion Joint Total Moment(kg/mm)
Mf =Kompansator toplam siirtiinme momenti Mf =Expansion Joint Total Friction Moment
(kg/mm) (kg/mm)
Ma =Kompansator toplam agisal momenti Ma =Expansion Joint Total Angular Moment
(kg/mm) (kg/mm)
F  =Sistem reaksiyon kuvveti (kg) F  =System Reaction Force(kg)
F 0 (o o) d F
C <o A2
Al
L3 L3
A =A1+A2 A =A1+A2
wl =w2=A/L1.180/m wl =w2=A/L1.180/m
w2 =wl/2 w2 =wl/2
L3 =Miimkiin oldugu kadar kisa tutulmali L3 =Should be kept as short as possible
M  =Mf+ Ma M  =Mf+ Ma
F  =M1+M2).1000/L1 F =(M1+M2).1000/L1
o  =Kayma agis1 (Derece) w  =Sliding Angle(Degree)
A =Boru Genlesme Miktar1 (mm) A =Pipe Expansion Amount (mm)
M  =Kompansator toplam momenti (kg/mm) M  =Expansion Joint Total Moment(kg/mm)
Mf =Kompansator toplam siirtiinme momenti Mf =Expansion Joint Total Friction Moment
(kg/mm) (kg/mm)
Ma =Kompansatoér toplam agisal momenti Ma =Expansion Joint Total Angular Moment
(kg/mm) (kg/mm)
F  =Sistem reaksiyon kuvveti (kg) F  =System Reaction Force(kg)
L2 4p
A2
o) F2
s Y
w1l = (A1L3+A2.L2)/(L1.L2).180/m w1 = (A1.L3+A2.L2)/(L1.L2).180/m
w2 =A/L1.180/m w2 =A/L1.180/m
w3 =wltw2 w3 =01t w2
L3 =Mimkin oldugu kadar kisa tutulmali L3 =Should be kept as short as possible
M  =Mf+ Ma M =Mf+ Ma
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F1  =(M2+Mq).1000/L2 F1 =(M2+Mq).1000/L2

F2 =(M1+M3).1000)/L1 F2 =(M1+M3).1000)/L1

Mq =M3+(F2.L3)/1000 Mgq =M3+(F2.L3)/1000

o  =Kayma agis1 (Derece) W =Sliding Angle(Degree)

A =Boru Genlesme Miktar1 (mm) A =Pipe Expansion Amount (mm)

M  =Kompansator toplam momenti (kg/mm) M =Expansion Joint Total Moment(kg/mm)

Mf =Kompansator toplam siirtiinme momenti Mf =Expansion Joint Total Friction Moment
(kg/mm) (kg/mm)

Ma =Kompansator toplam agisal momenti Ma =Expansion Joint Total Angular Moment
(kg/mm) (kg/mm)

F  =Sistem reaksiyon kuvveti (kg) F =System Reaction Force(kg)

X

A =V(A124+A22) A =V(A124+A22)

wl =A3/L2.180/m w1l =A3/L2.180/m

w2 = (A3.L3+A.L2)/(L1.L2).180/m w2 = (A3.L3+A.L2)/(L1.L2).180/m

w2 =w3twl w2 =w3twl

L3 =Mimkiin oldugu kadar kisa tutulmal L3 =Miimkiin oldugu kadar kisa tutulmali

M =Mf+ Ma M =Mf+ Ma

F1 =(Mx1+Mx2).1000/L1 F1  =(Mx1+Mx2).1000/L1

F2 =(Mz1+Mz2).1000/L1 F2  =(Mz1+Mz2).1000/L1

F3 =(Mz3+Mq).1000/L2 F3 =(Mz3+Mq).1000/L2

Mq =Mz2+(F2.L3)/1000 Mq =Mz2+(F2.L3)/1000

o  =Kayma acis1 (Derece) o  =Sliding Angle(Degree)

A =Boru Genlesme Miktar1 (mm) A =Pipe Expansion Amount (mm)

M  =Kompansator toplam momenti (kg/mm) M  =Expansion Joint Total Moment(kg/mm)

Mf =Kompansator toplam siirtiinme momenti Mf =Expansion Joint Total Friction Moment
(kg/mm) (kg/mm)

Ma =Kompansator toplam agisal momenti Ma =Expansion Joint Total Angular Moment
(kg/mm) (kg/mm)

F  =Sistem reaksiyon kuvveti (kg) F  =System Reaction Force(kg)
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KILAVUZLAR ARASI UZAKLIK TABLOSU

INTERMEDIATE GUIDE SPACING ( METER )

KLAVUZLAR ARASI MESAFE ( MT.)
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K OMPANSATOR TIPLERI EXPANSION JOINT TYPES

EKSENEL TIPLER AXIAL TYPES

TiP KRS-11 / Déner flangl TYPE KRS-11/ Rotating Flanged
TiP KRS-12 / Sabit flangh TYPE KRS-12/ Fixed Flanged

TiP KRS-13 / Kaynak boyunlu TYPE KRS-13/ Welding Ends

TiP KRS-14 / Distan basingli TYPE KRS-14/ External Pressure
TiP KRS-15 / Merkezi Isitma TYPE KRS-15/ District Heating

KRS-11 KRS-13 KRS-14 KRS-15
YANAL TIPLER LATERAL TYPES
TiP KRS-21 / Déner flang Limitrotly TYPE KRS-21/ Rotating Flanged With Tie-Rods
TiP KRS-22 / Kaynak boyun Limitrotlu TYPE KRS-22/ Welding Ended With Tie-Rods
TiP KRS-23 / Universal flangh Limitrotly TYPE KRS-23/ Universal Flanged With Tie-Rods
TiP KRS-24 / Universal Kaynak boyun Limitrotly TYPE KRS-24/ Universal Welding Ends With Tie-Rods
TiP KRS-25 / Universal Kaynak boyun Mafsall TYPE KRS-25/ Universal Hinged Type With Welding End
TiP KRS-26 / Universal Flangh Limitrotly TYPE KRS-26 / Universal Hinged Type With Flange

KRS-21 KRS-22 KRS-24
ACISAL TIPLER ANGULAR TYPES
TiP KRS-31/ Flangl Mafsall TYPE KRS-31/ Hinged Type With Flange
TiP KRS-32 / Flanh Kardan-Mafsall TYPE KRS-32/ Cardan-Hinged Type With Flange
TiP KRS-33 / Universal flangh Limitrotly TYPE KRS-33/ Hinged Type With Welding End
TiP KRS-34 / Universal Kaynak boyun Limitrotly TYPE KRS-34/ Cardan-Hinged Type With Welding End

KRS-21 KRS-22 KRS-23 KRS-24
TURKIYE STANDART TiPLERI TURKEY STANDARD TYPES

TiP KRS-1/ Dénerflanss TYPE KRS-1/ Rotating Flanged

TiP KRS-2 / Sabitflangl: TYPE KRS-2/ Fixed Flanged

TiP KRS-3 / Kaynakboyunlu TYPE KRS-3/ Welding Ends

TiP KRS-4 / Digtanbasingl TYPE KRS-4/ External Pressure

TiP KRS-5 / Kauguk TYPE KRS-5/ Rubber

TiP KRS-6 / Boru Kompansator TYPE KRS-6/ Heat Compensator
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KRS-1 KRS-3 KRS-4 KRS-5 KRS-6



