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Tubular Air Heaters (Recuperative) 





Electric Motor 

Fluid Coupling Air Motor 

Cam Clutch Box 

Gear Box 

Overrunning  Clutch 
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Regenerative APH 
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Regenerative APH 







FNC Profile 



NF Profile 
1.2 mm thick 

DU Profile 
0.8 mm thick 

Change in Cold End Profiles 



New Profile 
 



AH Leakage 

 The leakage of the high pressure air to the 

low  pressure flue gas due to the Differential 

Pressure, increased seal clearances in hot 

condition, seal erosion/ improper seal 

settings. 

 Direct – flow of air through gaps between 

rotating and fixed structure  

 Leakage ≈ gap area x (density x ∆P)1/2 

 Entrained – volume of air in porous elements 

carried via rotation from air side to gas side 

 

Rotor Turndown – HE grows 

radially more than the CE, rotor 

goes outward and downward 

 



Increased AH leakage leads to 

Reduced AH efficiency 

Increased fan power consumption 

Higher gas velocities that affect ESP performance 

Loss of fan margins leading to inefficient operation  and at times 

restricting unit loading 

 

 

Leakage paths 





Typically air heater starts with a baseline leakage of 6 

to 10% after an overhaul. 

AH Leakage 

• What we measure is mainly leakage through radial 

seals at hot & cold end. 

• Leakage through circumferential seals is substantial 

and has a major effect on heat transfer but nominal 

effect on APC. 

• Leakage is expressed as a % of inlet gas flow and 

not a % of fan input flow 

  

 



Air Heater Leakage - Calculation 

 
• This leakage is assumed to occur entirely between air inlet and gas outlet 

•  Empirical relationship using the change in concentration of O2 or CO2 in the 

flue gas 
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• Method of determination of O2 or CO2 should be the same at inlet 

and outlet  wet or dry (Orsat)  

• O2 dry = O2 wet / (1- FG Moisture) 

 

 





Low / High 

Pressure Water 

or Air 

Steam 

High Pressure Cleaning 



• 14 bar soot blowing 

• 100 - 140 bar HP wash 

• Off-line washing 

• On-line washing 

• Fully retractable 

 

Cleaning device 

Head design 





 

Air Heater - Performance Indicators 
 Air-in-Leakage (~13%) 

 Gas Side Efficiency (~ 68 %) 

 X – ratio (~ 0.76) 

 Flue gas temperature drop (~220
0
C) 

 Air side temperature rise (~260
0
C) 

 Gas & Air side pressure drops 

 

The indices are affected by changes in entering 

air or gas temperatures, their flow quantities and 

coal moisture. 

 



Air Heater Leakage - Calculation 
 This leakage is assumed to occur entirely between air inlet and gas outlet 

  Empirical relationship using the change in concentration of O2 or CO2 in the 

flue gas 
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• Method of determination of O2 or CO2 should be the same at inlet 

and outlet  wet or dry (Orsat)  

• O2 dry = O2 wet / (1- FG Moisture) 

 

 

















Data Collected / Measured 
 

O2 or CO2 in FG at AH Inlet 

O2 or CO2 in FG at AH Outlet 

Temperature of gas entering/leaving air heater 

Temperature of air entering/leaving air heater 

Diff. Pressure across APH on air & gas side 

 

 

 
CO2 measurement is preferred due to high absolute values; In case of any 

measurement errors, the resultant influence on lkg. calculation is small. 



Factors affecting APH performance 

• Operating excess air levels 

• PA/SA ratio 

• Inlet air / gas temperature 

• Coal moisture 

• Air ingress levels 

• Upstream ash evacuation 

• Soot blowing 

• No. of mills in service 

• Maintenance practices  



Excess Air 

 

•   20 % excess air is recommended for boiler 

operation; Actual optimal O2 varies from boiler to 

boiler 

 O2 probes at economizer exit can be influenced 

by air infiltration. O2 reading in control room may 

be much higher than actual O2 in furnace. 

Air‐in‐leak through boiler casing fools the panel 

operator & Zironia probes, triggering reduction in 

total air.  

 O2 measurement feedback using orsat is on dry 

basis while insitu zirconia measurement is on wet 

basis. No comparison. 

 

Recommended 

•2 Zirconia probes in each 

Flue gas duct at Eco outlet 

 

•Periodic calibration of the 

probes with Cal gases 

 

•Grid survey to ensure 

representativeness 

 

•CO monitors at Eco Outlet / 

ID fan discharge 











Optimized Boiler 
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