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OvopooTtikn migon

Kérto and kavovikég cuvinkeg, coppmva pe to DIN2401, 1
kabopiopévn ovopoaotikn wieon PN avtictoyet oty
péylot emtpendpevn mieon (Ps) otnv Beppokpacio
avaeopdg tov 200C.

e peyotepes BepLoKpaGies, Ol EMTPENOUEVES TIEGELS
AgLTOLPYIOG TPOKVITOLV OO THV LEIMON TNG AVTOYXNG GTOVG
200C pe tov ouvtedeot (Ap) mOV avTIGTOLKEL OTNV
Beppoxpacio Aettovpyiog (Iivaxoag I1).

Ortav dtoctacioloyeitor Kot EMALYETAL EVOL SIGTOALKO,
mpémeL vo. Aapavovton v dytv TpdGHETEG KOTOTOVIOELG,
OTMG VOPOVAIKA TANYLLOATA, Ol OTOIES dEV TPETMEL VO
vrepPaivouv v kKabopiopévn mieon Aettovpyiog (Pz).

O kaBop1opdg TG OVOUAOGTIKNG TTiEONC YIVETOL [IE TOV TOTO
TOV AKOAOVOEL:

Design calculation
of axial expansion joints

Nominal pressure

Under normal operating conditions, the specified nominal
pressure PN corresponds, in accordance with DIN2401,
equally to the maximum applicable working pressure (Pg)
at the reference temperature of 20 °C. :

At higher working temperatures the permissible working
pressure results from the reduction (Ap)of the characteris-
tic strength values atworking temperature compared with
the characteristic strength valueat 20 °C.

When dimensioning and selecting the expansion joint, ad-
ditional stresses - e.g. pressure shocks - should therefore
be taken into accountand must not exceed the determin-
ed working pressure(P,).

The following applies forthe determination of the nominal
pressure:

PN = Pg [Ztpoyyvhomoreitar oe mApeg PN] cuvieheothic Ap ohppmva pe Hivaka I
Ap [round up to full PN] Factor Ap acc. to table |
PN = «l&g— = 14,75 Z’;g‘ggd PN 16
IMopadetypo vwoAoyiopov: Example of calculation:

ZoMvag atpon DN 150 yoAvBdocwinvag Steam piping DN 150 in steel
[Tieon Aettovpyiog Pg = 118bar Working pressure Pg = 11.8bar
Emtpendpevn nicon P, Permissible pressure P
Ogppokpacio Asrtovpyiog Tg =+190° C Working temperature Tg =+4190° C
EAdyiotn Beppokpacia Ty = -10°C Minimum temperature Ty = =107¢
BePUOKPUCLOKO EVPOG AT = 200° C Temperature differential AT = 200° C
O¢pp/cio eykatbotaong T, = +20° C Installation temperature T, = +20° C
M1Kog COAVOCTS L = 24 m Pipe run length I = 24 metres
Bdapog coinvoong G = 37 daN/m Pipe run weight G = 37 daN/m
Adpkela Lomg LW =2000 Kokhotkatandévnong  Cycle life LW  =2000 Stress cycles
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Al0GTOA| GOA VA

H emihoyn| Tov dactorkov Eaptdror and tov kabopiopd
g dwactorng Tov cwinva (AR), | orola kabopileton
Bacikd amd TV cOAvVeo, To UKo Tov coAnva (L)
kafog emiong kot amd v Beppokpaciokn dwapopd (AT),
COLLPMVA LLE TOV TOTO TOV OKOAOLOEL:

Pipe expansion

The selection of the expansion joint depends onthe exact
determination of the pipe expansion (A R) whichon the ba-
sis of the piperun, the pipe length (L) as well asthe tem-
perature differential ( T)Ahas to be calculated from:

L-AT: & o~y ZVviekeoTi Beppokpaciakng dtactodng omd Iivoo I
AR= 1000 il Ol Temperature coefficient from table ||
24 -200- 121
R = - -7 = =
A 00 58,1 mm

Amoppdenomn a&ovikng LETATOTIONG

(Aax) oot [e TV LEYLOTN EMTPENOLEVT] ATTOPPOPONOT|
petoTomiong (Aaxz) yio 1000 koxhovg katamdvnong otnv
Beppokpacia avapopds tov 200C. e peyaidtepeg
Beppokpacieg n emtpendpevn omoppoOPNoN 0EOVIKNG
LETOTOMIONG LEWDVETOL GOUPMOVA LLE TOV GUVTEAESTN Af
(IMivaxag 1T)

Avaykoaio amoppdenon and pucovva (Aaxe)

H xaBopilopevn i omoppoenong a&oVikKng LETUTOTIONG

Absorption of axial movement

The specified numerical value of the axial movement ab-
sorption (4 ax) equals that of the maximum permissible
movement absorption (A ax,) for 1000 stresscycles at the
reference temperature of 20 °C. At highertemperatures
the factor (Ay) reduces the permissible movement absorp-
tion in accordance withthe characteristic material values:

Necessary bellows absorption (Aaxg)

AR Xvvredeotg Ar amo TTivoko 1T
Adxe = 5=
f Factor A acc. o table ||
88,1 _
IANEY = 09 - 64,5 mm

Awgpxeto Lomng

Ta mapandvo otoryeia 1oyvovy yio. 1000 kdkAovg
katamovnong. Eav amarteiton peyolotepn didpreia Lmng,

GLVTEAEGTN KoTOomOvnong (AL).

n
amoppoenomn G petatonions (AAX) kabopiletat pHéc® Tov

Cycle life

The above data applyto a cycle lifeof 1000 stress cycles.
If a longer cyclelife is required, the movement absorption
(Aax) can bedetermined with the stresscycle factor (A ).

Ao = /\ ax Evvtedeotg AL and ITivako, I
: AL Factor A_acc. to table |
A\ axg —g%i- = 76,8 mm

Emiléyeton Stootolkd DN 150 PN 16 pe
Lax, =143 =86 mm, L =429 mm

selected expansion joint DN 150 PN 16 with
\ ax, = £ 43 = 86 mm, overall length = 429 mm
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[Tivaxog I: Zvvtedeotng didpketag (mng

Awypappo drdprelag Cmng O1GTOMKOV

Table I: Cycle life factor

Cycle life diagram for expansion joints
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[Tivaxog II:

YuVvtedeoTéC OEpLOKPACIOKTG HEIMONG

[Tivaxoag I1:

Yvvteheotng Bepuoxpaciog o=pm/m oC

Table I Table IlI:
Temperature reduction factors Temperature coefficient o.=pm/m °C
OepLOKPACIOKOG BOeppokpactakds Ogppokpacax | TTvpavtoyo | Qoteviiko | Kpdpata | Mmpodv-
g f ; f 1 v i vikeAion tCog
Compensating factor for Compensating factor for - ; i- | Incol T
working pressure Ap movement absorption Ag TEpLoMn rdhvpes avodet feoloy ombac
Xpopovikekovyog ydivpag Xpopovikelovyog xdivfag
CriNi stegl CrNi steel For Heat Austenite |Nickel alloy| Tombac
°c 1.4541 1.4541 temperatures resistant 1.4541 Incoloy Bronze
1.457 1.4828 1.4571 1.4828 in°C pipe steels | 1.4571 Monel
20 1.0 1.0 1.4828
100] 09 1,0
150 0,85 0,95 -190-0 - 12,3 11,0 -
200 0,8 0.9 ]
250 0,75 0,87 0-100 1.1 16,3 141 17,9
300 0,67 0,85 101 - 200 12,1 17,0 15,2 18,75
350 0,64 0,83
400 0.61 0,8 201 - 300 12,9 17.8 15,7 18,6
460] 0,59 0,77 301 - 400 185 | 185 15,9 19,9
500 0,57 0,75
550 0,55 0,72 401 - 500 13,9 19,0 16,0 19,94
600 05 0,33 0,7
700 0.15 0.68 501 - 600 14,1 19,25 16,5 20,3
800 0,07 0,67 601 - 700 19,5 17,0 20,7
900 0,03 0,65
1000 0,015 0,6 701 - 800 20,0 17,45 21,0
C_l Tt*wg Gl)vrs?\,sc smumcuvcng Hs EMAPKT) akpifeln
=valuesd of sufficient accuracy for pipeline expansions
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Avvapels kotamdvnong otnpryLatov

Ot dvvapeis (F) mov epappolovral ota otobepd onpeio ot
axpa evog pirovg cwinva (L) Tov omoiov 1

Avvoun odnong Fa
Abdvopun mopapopewong Fe
Tpipn coinqva Fr

H dvvaun obnong (Fa) Tov dta6ToAKo0, Tov KaTarovel To
AKPOL AYKOPOOTG KoL 0TI 000 TAELPES, LITOAOYILETOL OO TO
YWOLEVO TG eVEPYOD empaveing (As) pe TNV Tigon
Aertovpyiog (Ps).

S100TOA)/ GVOTOAN TPETEL VoL amoppopnOet, e&aptdvTal and:

Pipe anchor load

The forces (F) actingon the fixed pointsat the ends of a pi-
pe run (L) whose expansion/contraction is to be absorbed,
result from:

Thrust force Fa
Inherent resistance Fg
Pipe friction Fr

The thrust force (F,) of the expansion joint, which stresses
the pipe anchor at both sides, is calculated from the pro-
duct of the effective thrust area(Ag) multiplied by the work-
ing pressure (Pg).

F.‘\ = PB . AB [daN] AB=

(diz2 + da?d o

5 =11,8-292 = 3445,6 daN

H d0vapn g napoapdpemong (Fc) tov dtactorikod, mov
givo ) dOvaun pe v omoia 1 GLGOVVA AVTIGTEKETOL GTNV
TOPAUOPPOCN TNG Kot QaiveTal 6To £vTuna oav otadepd
ehatikomrog (Ca) yuo omoppoenon petatoniong +/-1mm,
vroloyiletan og €ng:

The deflection force (F) of the expansion joint as the force
which the bellows opposes during a movement and which
is shown in the specification sheets as the axial elasticity
constant for £ 1 mm movement absorption, is calculated
as:

Fo= C,-05[AR] =15-29 = 435 daN

O1 duvapels Tpiprg eEoptdvtar and Tov GLVTEAESTN TPIPNG
0V coAva (ag deyBovpue 0,35), amd To oTnpiypata, TV
devBéon kabmg kot to Bapog g coinveong (G), Kot
vroloyiletat og e&ng:

The pipe friction forces depend on the pipe friction coeffi-
cient (assumed as 0.35), the pipe support, the arrangement
as well as the weight of the piperun (G) and are calculated
as:

Fr= n-G-L = 0,35-87-235 = 304 daN

Avvapn oto Pactkd oTiprypo:

Load on the main anchor:

F

= Fi+Fo+Fy = 34456 + 435 + 304 = 4184,6 daN

AVVOUN 6TO EVOLAUEGO OTHPLYLLOL:

Load on the intermediate anchor:

F,= F.+F, =435+304 = 739 daN
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[Ipoévtaon kot UNKog TPOGAPUOYNG

To pnKog TPoEVTaonG Kol TO GMGTO UKOG TPOGAPLOYNG
€vO¢ 8100TOAKOD, T0 0Toio e&optdtar omd TV Beppokpacio
gykatdotaong (TE) (Beppoxpacio Toyydotog Tov GoARva),
vroloyiletar wg eENg::

Presetting and fitted length

The presetting or correct fitted length of an axial expansion
joint, which depends on the installation temperature (TE) -
(pipe wall temperature) - is calculated as:

AT =T,-T, =190°C-(-10° =200°C

Awpopd Oeppokpaciog
Temperature differential

A T, = TE _ TM = 20°C-(-10° = 30°C Awpopd OspuOK!)amag |:t8w§1) skaxw.mg Kot e.Sp}LOKp(lGl(I‘l.g. EYKOTAOTAONG
Temperature differential between installation and minimum temperature

[Ipoévtaon
Presetting

V = AR (0.5- %;) = 581 (0,5- %) = 203

Eykofiotdpevo pikog  XuvoMKO HiKog
Installed length Overall length

IIpoévtaon
Presetting

=429 + 20,3 =449,3 mm

ATOGTACELG LETOED GTNPLYLAT®V 001YNO1G
Amodctacels evbuypappong corva
Li =0,5*ax+DN

Lt =0,6 * vorypa colqva
Lm = dvolrypo colva

Distances between pipe alignment guides

Pipe alignment distance:
LI =05 ax.+DN

Ly =0,6- pipe span

Ly = pipe span

[Mapdderypo: Zorvag
atpod (wovauévos) pN 150; G = 37 daN/m
Ljjj= 8900 mm Ly = 5360 mm L =180 mm

Example:
Steam piping (insulated) DN 150; G = 37 daN/m
Ljjj=8900 mm Ly = 5360 mm Ly =180 mm

Awrtolko tomoBetnpévo dimha 6TV aykbHpmon

Al0oTOAKO TOTOOETNIEVO GTO PEGOV TG COANVOONG

Expansion joint directly adjacent to the pipe anchor

Expansion joint in the middle of a pipe run
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Oodnyieg eykatdotaong

B Kafopiote TNV mpoévtacn Kot T0 6OGTO KOG
gyKotdoTaong.

B TonoBeteiote pOVO €va S106TOMKO peTaly 600
OYKUPMDGEMV.

B TomoBeteiote TIG AYKUPDOGELS KO TOVG 001 Y0VG TNG
cOAvVeoNG Tpwv To Eekivud ™G, cupTEPAaUPAVOUEVOD
KOl EVOLAIEGOV EAEYYOV.

B Awtnpeite Toug 081y00G Kol To GTNPLyHaTe TOV GOAVA
kaBapd omd Ppopiés OTMG LOVAOTIKE VALKA.

® H mifavotto prhoKopicpoTog Kot cuutieons ovéavet
mv TpIn.

B Katd v ouyyKOANo™N TOL SLGTOALKOD, TPOCTOTEVETE TNV
PLooVVa O MTGIAEG KOAANONG (KAADWYTE TO LE
varoBappaxa 1 AL TAPOLOL0 VAKO).

B Y& TEPMTAOCELS PAAVILOTMOV S10GTOAKAMYV, TontobeTeiTe TOL
napepfoopata otny cmotn 0éon kot fdvote cTavpOTH
TOVG KoYAleg cOoPYENG e Tig cuvepyaloueves AGVTLES.

B BeBoawwbeite oti dev o petapépovtat 6To SIGTOAMKO
OTPEMTIKES KOTOTOVIGELS KATH TNV EYKATAGTACT KO TV
Aettovpyioa..

B Metd Vv €YK0TA0TO0T, EAEYETE OTL 1] PLGOVVO, dEV EXEL
axaBapoieg (Tpokarovv eacBévnon Kot LeEt®VOLY TNV
duapketo Long).

B Katd TNV £YKOTAGTAON Kot LETA OO VTV, TPOCTATEVETE
70 SLOOTOALKO amd pnyovikn PAGST.

B EAéyEte TNV COMVOOT Kot TO. GTNPIYLLOTO KOVTA GTO
S10TOAKO Yo 6oTH Aettovpyia - eEAeVBePN a&ovikn
oAloOnon - ko d1opbmaote edv amarteitol.

Yrokerton og 0AAOYEG OYESIOONG KOl KOTOOKELNG

Installation instructions

Determine presetting and correct installation length

Fit only one axial expansion between two pipe
anchors

Fix clamps and alignment guides of the pipe run before
start-up - including the case of an intermediate test

Keep pipe alignment guides and clamps free from dirt,
such as insulating materials

The risk of jamming and squeezing increases the friction

When carrying out welding work on the axial expansion
joint, protect the bellows part against weld metal
splashes (cover with glasfibre cloth or similar)

Arrange gaskets on flanged expansion joints centrally and
make sure that, when bolting to the companion flange,
the bolts are tightened crosswise

Ensure that through the installation work - and later in
operation - no torsion is transmitted to the axial expan-
sion joint

After installation, check that the bellows corrugation are
free from any impurities (functional impairment shortens
the service life)

During and after installation, protect the fexible
bellows of the axial expansion joint against mechanical
damage

Check pipe runs and supports directly adjacentto the
expansion joint for their proper functioning - stress-free
sliding in the axial direction - and adjust if necessary

Subject to changes in design and construction.
Reproduction not permitted.
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