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The Challenge – deSigning a flexible ConneCTion 

beTween ouTSide inSulaTed gT and inSide inSulaTed 

diffuSer

Design Specifics

an expansion joint between the outside insulated turbine and 
inside isolated diffuser has to perform following tasks:
• Compensating axial thermal expansion resulting from the 

turbine and pipe system 
• isolating vibrations
• Compensating of differing radial expansion of the hot 

stainless steel gT connection and the cooler carbon steel  
diffuser. The temperature exposure of those materials is  
different due to the change from outside insulation to inside 
insulation. in addition stainless steel has a higher expansion 
coefficient, than carbon steel.

The kompaflex soluTion – 
conical mulTiply bellows:
Conical multiply bellows, an unique 
kompaflex invention, can compen-
sate all above mentioned move-
ments thanks to its special shape. 
This includes the different radial ex-
pansions of the gT connection and 
diffuser.

Carbon Steel 200°C

Insulation

Stainless Steel 20°C 1

2

1‘

2‘

Carbon Steel 20° C

Inside Insulation

Stainless Steel 650°C

Outside Insulation

1,2 :   Position of connection pieces at starting temperature

1‘,2‘: Position of connection pieces during transients, steady state at full operation temperature

Gas Turbine Diffuser

2

Gap for expansoin joint

kompaflex solution

ConiCal BEllowS
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fem calculaTion
a detailed feM calculation using anSYS 11 with typical gT 
parameters (650° C operating temperature, axial movement 
-160 mm with design life 10’000 cycles, lateral movement  
5 mm) was performed in order to optimize the design. in addi-
tion critical matters as performance peaks, vibrations and the 
oscillation of the protection sheet were successfully checked.

Design parameTer
• 650° C operating temperature
• axial movement -160 mm
• design life 10’000 cycles
• lateral movement 5 mm
• radial difference of 38 mm from 

the SS connector and CS diffuser 

Thermal analysis
The analysis at different stages of 
starting and stopping, restart and 
trip of the engine 

mises sTresses Display

DeflecTions 
are evaluated and show the move-
ment caused by the different ther-
mal expansion of the SS connector 
and CS diffuser. 

ConiCal BEllowS
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ConiCal BEllowS

a worlD firsT mulTiply concial expansion joinTs
The bellows consist of multiple steel layers made of 1.4878. 
kompaflex has a great experience with multiply bellows for 
gT applications. our multiply gT designs have been running  
reliable since over 15 years.

cusTomer benefiTs of a conical bellows
• Technical superior solution
• low spring rates
• economic better solution than previous designs
• no maintenaince necessary
• Very high life time = plant life



RECTanGulaR MulTiply BEllowS
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Design Specifics

References / projects

worlD unique recTangular expansion joinTs
kompaflex is worldwide the only company being able to 
manufacture multiply rectangular expansion joints. also in big  
dimensions. Thus providing the advantages of the multiply 
bellows concept for rectangular shapes. There are no welding 
seams in the corner parts, an important technical advantage 
in a critical area. 

proven qualiTy
kompaflex designs and manufactures rectangular multiply ex-
pansion joints since 1984. on the right below an example of a 
rectangular gT expansion joint for a Solar Turbine. due to the 
superior design, the operational time of the multiply expansion 
joints is hugely increased.

proven calculaTions
The kompaflex design of rectangular expansion joints was 
fully verified by feM calculations using  anSYS. for example  
kompaflex designs all rectangular 3320 x 3240 mm universal 
bellows connecting the iTer vacuum vessel and cryostat at 
the fusion research project in Cadarache. 

solar Turbines / Turbomach
kompaflex delivered over 60 rectangular expansion joints to 
Turbomach since 1997

dn 1671 / 816
Movements: axial 15 mm
 lateral 5 mm
Temperature: 580° C
Pressure: 35 mbar

alsTom power – Thermal power sTaTions
delivery of over 800 rectangular expansion joints pieces since 
1989. different dimensions up to 2500 x 6500 mm. Some of 
the thermal power stations are:
• belchatow
• bexbach
• boxberg
• dürnrohr
• eemshaven
• goldenberg
• grosskraftwerk Mannheim gKM
• heilbronn
• Jänschwalde
• ledvice
• Maritza
• Mehrum
• neurath
• niederaussem
• oxyfuel
• rdK8
• Schwarze Pumpe
• westfalen
• and many more
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FaBRiC ExpanSion JoinTS

Design Specifics

high TemperaTures anD exhausT velociTies
kompaflex fabric expansion joints are designed and optimized 
with the help of feM calculations. This guarantees a reliable 
gT operation also under high temperatures and exhaust gas 
velocities. a special focus is laid on the insulation for high tem-
perature applications.

round and rectangular fabric expansion joints for a gT appli-
cation in Moscow

 projecT  meDium  TemperaTure pressure Dimensions

 PainiPaT, india  exhaust gases  +510°C  -300 Pa  5905 x 10337 mm

 borsodchem, hungrary  exhaust gases  +480°C  7580 Pa  8300 x 3300 mm, 3555 x 3075 mm

 hrSg in MiChelin, uK  exhaust gases  +620°C  +/- 5 kPa  Ø 3760 mm

 hrSg in blaCKburn  exhaust gases  +300°C  5 kPa  618 x 618 mm, l = 11900 mm

 Kw niederaussem, germany  fresh air  + 40 °C  -30 / + 20 mbar  8150 x 3650 mm, bl = 350 mm

 SÖK Salzburg, austria  exhaust gases  +250°C  35 mbar  Ø 2172 mm, 3232 x 1482 mm

 hrSg Moskau, russia  exhaust gases  +650°C  +/-5 kPa  3575 x 4535 mm, Ø 3575 mm

 KaKanJ  exhaust gases  +550°C  +/- 5 kPa  6512 x 382 mm, Ø 500 mm

 KiSPeST  exhaust gases  +650°C  +/-5 kPa  Ø 3400 mm, 3727 x 6635 mm

 MhKw Solingen, germany  exhaust gases  +450°C  +/-50 mbar  1688 x 3788 mm

 hrSg runCorn, uK  exhaust gases  +500°C  12 kPa  1360 x 1060 mm, 1160 x 3960 mm

 TPP1 riga, litauen  exhaust gases  +150°C  86 mbar  12928 x 3658 mm,  Ø 3000 mm

 hPP Sandreuth, germany  exhaust gases  +620°C  6 kPa  3724 x 4676 mm, Ø 3440 mm

 nürnberg  exhaust gases  +620°C  6 kPa  Ø 3440 mm, 3724 x 4676 mm

 gKM Manheim, block 6, germany  exhaust gases  +420°C  -70/+40 mbar  9850 x 5050 mm, 3490 x11467 mm

 Kelenföld ii., hungary  exhaust gases  +400°C  5,6 kPa  4052 x 2945 mm, Ø 2010 mm

 rYa göteborg, Sweden  exhaust gases  +620°C  +/- 5kPa  13275 x 3875 mm,  Ø 3100 mm

  uSS Smederevo, Serbia  exhaust gases, air  +200°C  5 kPa  2960 x 3070 mm 

 bucuresti VeST ChPP, rumania  exhaust gases  610°C  6 kPa  8204 x 3817 mm
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GT ExpanSion JoinTS

Design Specifics

large mulTiply sTeel 
gT expan sion joinTs for siemens
kompaflex ag is proud to be the main sup-
plier for gT expansion joints for Siemens. 
our proven robust design has been flaw-
lessly in operation since over 15 years. 
The advantages of a multiply steel gT  
expansion joints are:
• long-lasting, no breakdowns during 

plant life
• no maintenance work / replacements 

needed compared to fabric expansion 
joints

• low spring rates
• Compact design
• Thus the most economic solution

fem-calculaTions for 
gT expansion joinTs
The conventional solution is a kompaflex 
multiply double bellows. 
The expansion joint and bellows has 
been fully calculated by fe.
The successful on-going operation of 
over 300 expansion joints in the field 
confirm the kompaflex calculations. 



GT ExpanSion JoinTS

References / projects

siemens – gas Turbines Deliveries
kompaflex delivery of over 300 gT expansion joints for  
Siemens gas turbines such as SgT-4000 and SgT-8000. 
Sizes from dn 2390 to dn 4469. Just a few examples of  
deliveries for Siemens gT‘s:
• Chania, Kreta 
• nehuenco, Chile 
• Peterhead, Scotland 
• Seabank , england
• donaustadt, austria  
• Jebel ali, dubai
• Shuweihat, abu dhabi
• gezer, haifa 
• Kuo Kuang, Taiwan 
• ribatejo, Portugal
• rinjmond, netherlands
• Chonburi, Thailand
• Palos de la frontera, Spain
• Shidongkou, China
• Zhengzhou, China
• ras-laffan, Qatar
• baSf antwerpen
• Senkang, Singapore
• antalya, Turkey
• Misurata, libya
• irsching, germany
• and many more

siemens – pressure balanceD expansion joinTs
kompaflex provides Siemens also with corner balanced ex-
pansion joints for gT application. These expansion joints are 
usually installed on the turbine. There are various dimensions 
and expansion joints type available.

conTacT

KoMPaflexSTraSSe 2

9314 STeinebrunn

SwiTZerland

Tel: +41 71 414 71 00 

fax: +41 71 414 71 13

info@KoMPaflex.Ch

www.KoMPaflex.Ch

all major power generation companies like Siemens, alstom 
and ge rely on kompaflex expansion joints. we have an expe-
rience of over 30 years in this field.


