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Ovopootikn migon

Kérto and kavovikég cuvinkeg, cvppmva pe o DIN2401, 1
kabopiopévn ovopaotikn wieon PN avtictoyet oty
péylot emitpendpevn mieon (Ps) otnv Beppokpacio
avaeopdg tv 200C.

e peyodutepeg Beplokpaciec, ol EMITPEMOUEVES TIEGELG
Aettovpylog TPOKHTTOLY and TNV LEl®OoN TNG AVTOXNS GTOVG
200C pe Tov cuvteleot (Ap) OV AVTIGTOLKEL OTNV
Oeppoxpacio Aettovpylog (Iivaxag I1).

Ortav dwotacloloyeitar Kot eTAEYETOL £vaL SIGTOMKO,
npénet va Aappdvovior v’ dytv TpOGHETEG KOTUTOVIGELS,
OGS VOPUVAMKE TANYHLOTO, Ol OTTOlEG dEV TPETEL VO
vrepPaivovv v kabopiopévn mieon Aettovpyiog (Pz).

O kaBopiopdg TG OVOUAGTIKNG TTECNC YIVETOL [LE TOV TOTO
OV 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 [Ztpoyyvhomoteitar oe mApeg PN] cuvieheothic Ap obppmva pe Hivaka 1T
- Ap [round up to full PN] Factor Ap acc. to table Il
_ 118 _ EMAOYT
PN = 08 = 14,75 solsatod PN 16

IMopadetypa vwoAoyiopov:

ToAvag oTrob DN 150 yoAivBdocorivag

Example of calculation:

Steam piping DN 150 in steel

[Tieon Aetrovpyiog Pg = 118bar Working pressure Pg = 11.8bar
Emtpendpevn nieon P, Permissible pressure P

Ogppokpacio Asrtovpyiog Tg =+190° C Working temperature Tg =+4190° C

EAdyiotn Beppokpacia Ty = -10°C Minimum temperature Ty = =107¢
BePUOKPUCLUKO EVPOG AT = 200° C Temperature differential AT = 200° C

O¢pp/oio eykatbdotaong T, = +20° C Installation temperature T, = +20° C

M1Kog COAVOOTS 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 Kokhotkatanévnong  Cycle life LW  =2000 Stress cycles
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H emtioyn tov draotorikod eoptdtat amd tov Kabopiopd
g dractorng Tov cwinva (AR), ) omola kabopileton
Baocwd amd v coiivoon, to uikog tov cwinva (L)
KkaBhg emiong kot amd v Beppokpacioxn dapopd (AT),
GUULE®VO LE TOV TOTO TOL OKOAOVOEL:

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 ZbviEkeoTig Beppokpaciakng dtactodng omd Iivao 1T
AR= 1000 il Ol Temperature coefficient from table ||
24 -200- 121
R = - -7 = =
A 00 58,1 mm

Amoppdenomn a&ovikng LETATOTIONG

H xaBopilopevn i omoppoenong aEoViKiG LETUTOTIONG
(Aax) oot Le TV LEYIOTN EMTPENOLEVT] ATOPPOPT|OT|
petoTomiong (Aaxz) yio 1000 koxhovg katamdvnong otnv
Beppoxpacio avapopds tov 200C. e peyaidtepeg
Beppokpacieg N emttpendpevn omoppoPNoT AEOVIKNG
HETATOMIONG HELDVETOL COLLPMVO LLE TOV GUVTEAEST Af
(IMivaxag 1T)

Avaykoio anoppdenon and pvcovva (Aaxe)

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 highertemperatL

Ires

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

Ta mapandvo otoryeia 1oyvovy yio. 1000 kdkAovg
katamovnong. Edv anarteiton peyolotepn dudpreia Lmng,
amoppdenomn ¢ HeTotTonong (AAX) kabopiletatl HEG® TOV
oLVTEAESTN KoTomovnong (AL).

A aXe = A
f Factor A acc. o table ||
IANEY = % = 64,5 mm
Avbprera Lomg Cycle life

The above data applyto a cycle lifeof 1000 stress cycles.

If a longer cyclelife is required, the movement abso

rption

(Aax) can bedetermined with the stresscycle factor (A ).

Ao = /\ ax Evvtereotic AL omd Tivaxa I
: AL Factor A_ace. to table |
ey = %%%- = 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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gh}’“m@ IEZP"TSXSGTHGS&GP‘;SWEG Comg Table I: Cycle life factor
LOYPOLLUO OLOPKELOS (M 100 TOAMKOV x : . st
YPauu p G Comig Cycle life diagram for expansion joints
Kobihot Aerwovpyiog |/ jyer of cycles
1.000 10.000 100.000 1.000.000 10.000.000
1,000 10,000 100,000 1,000,000 10,000,000
0,1/01 — -
= _
£ I
E 02/02 - T
2 = TH
6 - = —
<~  03/03 - i
)
v 04/04 4
Y 06/05 - -
3 06/06 - R e
2 07/07 - e e
08/08 -~ g
€ 09/ J g9 4 —p bt
G 1,0/ 1.0 i =y
v — =
ﬂ &=
s 1.800 1.800
1,300 1,800
Iivaxag II: ITivaxog I1I:
YuvtedeoTéC OEpLOKPACIOKTG LEIMONG Yuvteheothg Oepprokpasciog o=pm/m oC
Table I Table IlI:
Ti t duction fact Te t fficient o= g
emperature reauction ractors emperature coertiicien Ot-um/m C
OepULOKPACIOKOG BOepprokpactakodc Ogppokpacax | Tvpavtoyo | Qoteviiko | Kpdpata | Mrpodv-
t ; t 1 v i ViKeAion tCog
Compensating factor for Compensating factor for - ' i Incol T
working pressure Ap movement absorption Ag TEpLoMn rdhvpes avoSet feoloy ombac
Xpopovikelovyog ydivpag Xpopovikelovyog xdivfag
CrNi steel 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 08 0.9 ] '
550 075 0.87 0-100 11,1 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 1
400 0.61 08 201 - 300 12,9 17.8 15,7 18,6
460] 0,59 0,77 301 - 400 135 | 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 TLHsg GULVTELEGTH ETUAKLVONG HS EMAPKT) akpifelo
=values of sufficient accuracy for pipeline expansions
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Awgpxera Lomg

Ot dvvapeis (F) mov epappolovral ota otobepd onpeio oto
axpa evog pikovg cowinva (L) Tov omoiov 1

Avvapun odnong Fa
Abdvopn mopapopewong Fe
Tppf corva Fr

H dvvaun obnong (Fa) Tov d10.6ToA1K00, TOV KOTOTOVEL TO
AKpaL AYKOPOOTG KoL 0TLG 000 TAELPES, LToAOYileTaLl amd TO
YWOLEVO NG eVEPYOD empaveiag (As) pe TNV Tigon
Aertovpyiog (Ps).

dtaoToM)/cVGTOAN TTPETEL Vo amoppoenOet, eEaptdvTal omd:

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, = Pg -Ag [daN] A =

(diz2 + da?d o

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

H d0vapn mg topapdpemong (Fc) tov dtactorikod, mov
givor n 0Ovaun e v omoia 1 GLGOVVA AVTIGTEKETAL GTNV
TOPAUOPPMOCT TNG KoL QAIVETAL GTO £VTUTTA GOV GTAOEP
ehaticdmrog (Ca) yuo omoppoenon petatoniong +/-1mm,
vroAoyileton g e€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:

F, =

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

O1 duvapels Tpiprg eEaptdvtar amd Tov GLVTELEGTH TPPNG
0V coAva (ag dexbovpue 0,35), amd To oTnpiypata, TV
devfémon kabmg kot to Papog g cornvmong (G), Kot
vroAoyileton wg eEng:

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:

Fa= n

‘G-L = 0,35-87-235 = 304 daN

Avvapn oto Bactkd oThprypo:

Load on the main anchor:

F

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

AVVOUN 6TO EVOLAIEGO OTHPLYLLOL:

Load on the intermediate anchor:

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

To punKog TPoEvTaons Kot To GMGTO UKOG TPOGUPLOYNG

€vO¢ d100ToAK0D, TO 0Ttoio eoptdrtar amd v Bepprokpacio
gykatdotaong (TE) (Beppoxpacio toyydpotog Tov coAnva),

vroloyiletar g e€Ng::

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 Beppokpaciog
Temperature differential

A T, = TE _ TM = 20°C-(-10° = 30°C Awpopd OspuOK!)amag p.tswév S)\HXIG.’[T]Q Kot OISpuOKpaculxg. E€YKOTAOTAONG
Temperature differential between installation and minimum temperature

[Ipoévtaon
Presetting

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

Installed length ~ Overall length

IIpoévtaon
Presetting

Eykofiotdpevo pikog  XuvoMKO HiKog

=429 + 20,3 =449,3 mm

AT0GTACELG LETOED GTNPLYUAT®V 001YNO1G
Amodctacelg evbuypappong corva
Li =05*ax+DN

Ln  =0,6 * dvorypa colqva
Lm = dvorypo colva

Distances between pipe alignment guides

Pipe alignment distance:
LI =05 ax.+DN

Ly =0,6- pipe span

Ly = pipe span

[Mapdderypo: Zorvag
atpod (Hovoevos) 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

Awrtolikd tomoBetnévo dimha 6TV aykhpmon

Al0oTOAKO TOTOOETNUEVO 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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Odnyieg eykatdotaong

® Kafopiote TNV mpoévtacn Kot T0 6OGTO KOG
€yKoTdoTUoNG.

B TonoBeteiote pLoVo €va S106TOMKO peTaly 600
OYKUPMDGEMV.

B TormoBeteiote TIG AYKUPDOGELS KO TOVG 001 Y00GS TNG
coAvVeong Tpwv to ekivnud ™G, cupTeEPAaUPAVOUEVOD
KOl EVOLAIEGOV EAEYYOV.

B Awotnpeite Tovug 0d1y00G Kol To GTNPLyOTe TOV GOANVA
kaBapd omd Ppopiéc OTMG LOVAOTIKE VALKA.

® H mifavotto umhoKopicoTog Kot cuumieons ovéavet
mv TpIPn.

B Katd TV ouyyKOANGoN TOL SLUGTOALKOD, TPOCTUTEVETE TV
@LooVVa Ao MTGIAEG KOAANONG (KAADWYTE TO [
varoBappaxa 1 A0 TAPOHO10 VAKOS).

B Y& TEPTTAOGELS PAAVILOTMOV S10GTOAKGMYV, TontobeTeiTe TOL
napepfocpata otny cmotn Béon kot fdvote cTavpOTH
TOVG KOYAlEG GVGPLYENG e TG cvvepyaldpeves PAAVTLEG.

B BeBoawwbeite oti dev o petapépovtat 6To SI6TOAMKO
OTPEMTIKES KOTOTOVIGELS KAT TNV EYKATACTACT KOt TV
Aettovpyia..

B Metd Vv €YKoTaoTooT, EAEYETE OTL 1] PLGOHVE, deV EXEL
akobopoieg (Tpokorody e&acBivnomn kot PELDOVOVVY TV
duapketo Cong).

B Katd TNV £YKOTAGTAON Kol LETA OO LTIV, TPOCTATEVETE
TO SLUCTOALKO amd pnyovikn PAAPT.

B EAéyEte TNV COMVOOT Ko TO. GTNPIYLLOTO KOVTA GTO
S1oTOAKO Yo 6oTNH Aettovpyia - EAeVOEPN a&ovikn
oAloOnon - ko d1o0pbmaote edv amarteitol.

Yrokerton og 0ALOYEG OYESIOONG KO 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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