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The horizontal arranged superheater  

Horizontal arranged superheater 
 
Advantage : 
Å Drainable 
Å Easy accessible (no scaffolding) 

 
How to support the tubes? 

 
 

 



  FUNDED BY THE  

EUROPEAN UNION 

 High Pressure Cogeneration for Sugar Sector  in Pakistan 

1st possibility for supporting  

1st possibility: 
Suspending in wall and with strips 
 
Flue gas temperature is 950 C. 
Take margin 50 C for uneven outlet temperature 
and overloading boiler. 
Design temperature 1000 C. 
 
Maximum temperatures Material: 
Å Carbon steel : 482C 
Å SS409  : 650 C  
Å SS410  : 705 C 
Å SS304  : 816 C 
Å SS316  : 871 C 
Å SS 321  : 600 C 
Å SS309  : 1000 C 
Å SS310  : 1150 C 
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Support tube in furnace wall  

Strip 60 *6  

Strip 60 * 6 mm 
Weld strip 
Full penetration 
weld 

Strip 6 mm thickness SS 309  

Max 1000 mmm 

welded 

Tack weld Strip 3 mm thickness SS 309  

Take care for enough expansion of tube 
Linear expansion coefficient: 
Å  CS steel: 1,2 mm/m per 100 C. 
Å Low alloy: 1,4 mm/m per 100 C 
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Supports between tubes  

Strip 6 mm welded 
to tube of 4 to 4,5 
mm thickness 

Superheater tubes will have different 
temperatures and expand different 

300 C 

360 C 

410 C 
450 C 

480 C 

500 C 

More flexibility 

Full penetration weld 

Lower support for 
guidance and 
support 

Weld fully around 
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Strip wall temperature calculation  

 

B 
L H 

(T0 ς Tw)/ (T0 ς TL )=  cosh {(a  * (B + H) * 2/ (l  * B * H) ) 
0,5

 
* L/2} 

To = Flue gas temperature in C 
Tw = tube wall temperature in C 
TL = Maximum strip wall temperature in C 
a  = heat transfer coef. Gas side W/m2K 
l  =  conductitvity coef strip W/mK 
B , L and H in m 
 

a  = 130 W /m2K at 14 m/s and 950 C in 
superheater 
 l  =  
Å 43 W/mK for carbon steel 
Å 24,5 for SS 304 
Å 20,7 for SS 316 
Å 20 for SS 309 and SS 310 
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Example strip wall temperature 

calculation  

B= 30 mm 
L= 53 mm H = 6 mm 

TG = 950 C 

T wall = 500 C 

Mat strip SS316 

(T0 ς Tw)/ (T0 ς TL )=  cosh {(a  * (B + H) * 2/ l  * B * H ) 
0,5

 
* L/2} 

 
(950 ς 500)/ (950 ς TL )=  cosh {(130 * (0,03 + 0,006) * 2/( 20,7 * 0,03 * 0,006) ) 

0,5
 
* 0,053/2} 

 
TL = 727 C  
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Example strip wall temperature 

calculation with  more flexible strip  

B= 6 mm 
L= 53 mm H = 6 mm 

TG = 950 C 

T wall = 500 C 

Mat strip SS316 

(T0 ς Tw)/ (T0 ς TL )=  cosh {(a  * (B + H) * 2/ l  * B * H ) 
0,5

 
* L/2} 

 
(950 ς 500)/ (950 ς TL )=  cosh {(130 * (0,006 + 0,006) * 2/( 20,7 * 0,006 * 0,006) ) 

0,5
 
* 0,053/2} 

 
TL = 793 C  
 
Conclusion . Material SS316 can be used and strip is more flexible 
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Loading to membrane wall due to weight 

and deformation  

Membrane 
wall needs 
to be fully 
open for 
installation 
of coils 

This wall should 
not deflect 
Other wise 
support come 
loose High loading on 

membrane wall 
tube could 
cause buckling 
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Alternative support of superheater  coils 

Additional screen connected 
with natural circulation 
system with supports Tube 4,5 

mm thick 

SS strips 6 mm 
thickness 

In case of high 
Sulphur content 
in fuel then keep 
the bends in flue 
gas flow   
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The watercooled support of superheater  

coil at furnace side  

The SS strip 

Large gap what needs to be 
reduced 

Superheater coils 
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The water cooled support at boiler rear 

wall  

In rear wall coils 
supported on CS 
strips welded 
between tubes 

Too large gap 

pipe welded in 
casing for 
guidance of 
tube and sealing  

Space should be 
filled with 
refractory of high 
quality for 1200 C  
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The water cooled support at boiler rear 

wall  

refractory 

Support on strip 

Support on strip 
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Casing at superheater  

Weld strip of 6 mm with full penetration weld to 
tube and strip 

Weld casing 4 mm to strip with expansion 
provisions in plate  

Refractory with anchors 
welded to membrane wall 
to support refractory 

Tube through pipe welded 
to plate. 
Do not weld tube to 
nozzle. Take pipe of 2 inch 
for tube of 38 mm to have 
enough clearance 
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Install pipe over tube correctly  

After setting pipe 
correctly at site 
then weld 

HT fibre hose 
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Water cooled support screen  

Lower  2 downcommers 
outside 

Lower header  

Screen tubes 

Top header 
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suspended superheaters  

Suspended to 
headers 
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Headers and connecting piping in 

superheaters  

Header is 540 C 

wall is 320 C 

Difference in expansion for 10 m wide wall: 
(1,4 * 540/100 ς 1,2 * 320/100 ) * 10 = 37 mm  

18,5 mm  

Need enough distance to create flexibility 
for 18,5 mm deflection. 
If not enough then split header in 2 parts 
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The de-superheater  loop and connecting 

piping  

10 D 

20 D 

Condensate trap 

Heavy header 
cannot supported 
by small flexible 
tubes 

Heavy piping to be 
supported by headers and 
have high expansion forces 
Deu to temperature 
differences 
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Arrangement of connecting piping  

Taken 3 
smaller 
lines 
from 
steam 
drum 

Taken 3 smaller 
lines from steam 
drum and 
connected with 
SH1 inlet header 

Header split 
in 2 parts 

Desuperheater line 

De-superheater water  
nozzle. 
In case of P91 
material a SS sleeve at 
inner side pipe is 
required 

10 D 

20 D 

Take small diam 
pipe for flexibility 

Downcommers 

Header 
supported to 
downcommer 

Pipe supported in 
steelstructure 

Main steam outlet 
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The superheater  connecting piping  
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Support superheater  headers in 

downcommers 

Support header on downcommer and ensure the expansion and 
transfer the expansion forces from superheater piping to 
downcommers  

Expansion provisions 

Superheater connecting piping 

downcommers downcommers 

downcommer 

Desuperheater 
line 

Alternative: 
Instead of 
expansion 
provisions make 
downcommer 
smaller and more 
flexible and weld 
support header to 
downcommer 
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Materials applied in boilers  
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Materials applied in boilers  
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Tube Materials  
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Price difference materials  

Very costly material but less thickness 
 
More difficult to weld. Special 
preheating and cooling down and heat 
treatment 
 
T22/P22 can be welded directly to 
T91/P9. Not T11 and CS 
Do not use for smaller piping when not 
required (like drain and vent) 
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Thank You for Your Kind Attention  


