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Boiler inserts
are used to promote: as complete as possible 

combustion, air preheating, particulates removal, and heat transfer.

are used to prevent solids build up and promote heat 
transfer. Sometimes they are a part of a string for particulate removal.



Turbulators ςtwisted tapes and swirl generators



Turbulators ςconical rings



Turbulators ςribs



Wire coil gives better overall performance if the pressure
drop penalty is considered.
Prevent build-up of solids in the boiler.

Transition to
turbulent flow takes place at low Reynolds numbers (Re  700) 
and in a gradual way. Wire coils
have a predictable behaviourwithin the transition
region since they show continuous curves of friction factor and 
Nusselt number, which involves
a considerable advantage over other enhancement
techniques.

Turbulators ςwire coils



Conical springs



Goals

For given tube length, flue gas flow rate and inlet temperature what are 
the optimal

ÅPipe diameter

ÅWire coil diameter and pitch, and

ÅDo conical springs at the free end of wire coils improve their overall 
enhencementratio?



In situ experiments


