
WARGA BOILERWARGA BOILER

ADVANCED FIRE TUBE BOILER ADVANCED FIRE TUBE BOILER 
DESIGNDESIGN



Too numerous tubes & too many Too numerous tubes & too many 
passespasses

Tubesheet crackingTubesheet cracking
Efficiency degradation at part loadEfficiency degradation at part load
Large amount of refractory lining Large amount of refractory lining 

being a heat sinkbeing a heat sink

Scotch Marine boiler downsidesScotch Marine boiler downsides



Too numerous tubes in up to 4 passesToo numerous tubes in up to 4 passes

Scotch Marine boiler downsidesScotch Marine boiler downsides



Large amount of refractory lining at front Large amount of refractory lining at front 
and rearand rear

Scotch Marine boiler downsidesScotch Marine boiler downsides



Efficiency degradation at part loadEfficiency degradation at part load
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Scotch Marine boiler downsidesScotch Marine boiler downsides



Tube & passes number reductionTube & passes number reduction
Elimination of refractory liningElimination of refractory lining

Main areas of improvents of Scotch Main areas of improvents of Scotch 
Marine boiler designMarine boiler design



Exact heat transfer calculationExact heat transfer calculation
Introduction of cooled doorIntroduction of cooled door
Common platformCommon platform

Ways to improve Scotch Marine Ways to improve Scotch Marine 
boiler designboiler design



WARGA BOILERWARGA BOILER
Up to 70% less tubesUp to 70% less tubes
Up to 100% intensified heat transfer (2.5sq.ft./HP Up to 100% intensified heat transfer (2.5sq.ft./HP 
boiler)boiler)
Only 2 passes in reverse flue designOnly 2 passes in reverse flue design
NNo refractoryo refractory lininglining
CCooled doorooled door design meeting all criteria applicable also design meeting all criteria applicable also 
on son steam boilersteam boilers
NNo efficiency degradation at o efficiency degradation at partpart loadload (efficiency (efficiency 
increases at part load increases at part load -- unique in industry)unique in industry)
AAbsence of tubesheet cracking bsence of tubesheet cracking 
CCommon platformommon platform
RRetrofit of installed etrofit of installed Scotch Marine Scotch Marine boilers possible boilers possible 



WARGA BOILER IN USAWARGA BOILER IN USA
Tucson Medical CenterTucson Medical Center



WARGA BOILER IN USAWARGA BOILER IN USA
Tucson Medical CenterTucson Medical Center

3 high pressure 400HP steam boilers installed in 3 high pressure 400HP steam boilers installed in 
19991999

Design and claims proven with data logDesign and claims proven with data log
Return on investment in 2 yearsReturn on investment in 2 years
20.5% reduced fuel usage for same amount of steam 20.5% reduced fuel usage for same amount of steam 

generated at unchanged fuelgenerated at unchanged fuel--toto--steam efficiency(!)steam efficiency(!)
No downsides observedNo downsides observed
No trace of tubesheet chacks after 10 years of No trace of tubesheet chacks after 10 years of 

operation (on previous two 600HP boilers tubes operation (on previous two 600HP boilers tubes 
replaced 2 times in 20 year operation, furnace replaced 2 times in 20 year operation, furnace 
rewelded in first year)rewelded in first year)



WARGA BOILER IN USAWARGA BOILER IN USA
Side viewSide view



WARGA BOILER IN USAWARGA BOILER IN USA
Side viewSide view



WARGA BOILER IN USAWARGA BOILER IN USA
Just Just 75 2.575 2.5”” tubes in 400HP boilertubes in 400HP boiler



WARGA BOILER IN USAWARGA BOILER IN USA
Cooled door with burner orificeCooled door with burner orifice



WARGA BOILER IN USAWARGA BOILER IN USA
Rear viewRear view



US BOILER RETROFIT MARKET US BOILER RETROFIT MARKET 
SIZESIZE


