
PREVENTING SCALE FORMATION IN BOILERS CAN RESULT IN SIGNIFICANT ENERGY SAVINGS 
AND AVOID COSTLY REPAIRS. 

THE EFFECTS OF SCALE
Boiler scale is a mixture of silica, calcium and magnesium in the boiler’s feedwater that settles on the internal walls and 
tubes where the water is being heated. If not maintained, boiler scale can act as an insulator and prevent heat transfer.  
This results in overheating of the furnace, tubes and tubesheets and a loss in energy. Overheating creates cracks and 
leaks in the pressure vessel and tubes compromising the integrity of the boiler. 

THE COST OF SCALE 
Fuel waste due to boiler scale may result in 2% for watertube boilers and up to 5% on firetube boilers. Energy loss is a 
function of scale thickness and composition as outlined in the below chart. The best way to deal with scale is not let it 
form.  

AVOID SCALE, AVOID ISSUES

Source: U.S. Department of Energy | Steam Tip Sheet #7 

An example of the breakdown of boiler tubes 
due to improper maintenance

PBBS technician performing annual tube cleaning

SAVE ENERGY WITH BOILER MAINTENANCE 

Fuel loss from Scale Deposits
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FUEL SAVINGS WITH TUNE-UPS
The below chart estimates the percent of your fuel bill that can be saved when a burner is properly tuned and the 
combustion O₂ level (excess air) is decreased.   

Example: A burner operating at 6.5% O₂ that improves to 4% after a tune-up will achieve a 1.24% fuel savings.  When 
you consider your facilities annual fuel bill, that amount in savings can be significant. 
Based on savings typical of a boiler operating with a flue gas temperature at 350 deg F.  Changes in stack temperature 
will also affect result.

PREVENTION = PROPER SERVICE
Proper routine maintenance will help your boiler operate reliably and save you from costly surprise repairs.  Let the 
experts at PBBS Equipment perform the proper routine maintenance to keep your boiler in peak operating condition. 

CONTACT US
PBBS Equipment offers routine maintenance from expert technicians that includes fireside, 
waterside, boiler/burner checkout and a formal report indicating any recommendations for 
improving operation, efficiency and safety. 

Existing O₂ % O₂ % After a Tune-Up
3.0% 3.5% 4.0% 4.5% 5.0% 5.5% 6.0% 6.5% 7.0% 7.5% 8.0% 8.5% 9.0%

4.0% 0.40% 0.21%
4.5% 0.62% 0.42% 0.22%
5.0% 0.85% 0.65% 0.45% 0.23%
5.5% 1.09% 0.90% 0.69% 0.47% 0.24%
6.0% 1.35% 1.16% 0.96% 0.74% 0.51% 0.27%
6.5% 1.63% 1.44% 1.24% 1.02% 0.79% 0.55% 0.28%
7.0% 1.93% 1.74% 1.54% 1.32% 1.10% 0.85% 0.59% 0.31%
8.0% 2.60% 2.41% 2.21% 1.99% 1.77% 1.53% 1.26% 0.98% 0.68% 0.36%
9.0% 3.38% 3.19% 2.99% 2.78% 2.56% 2.32% 2.06% 1.78% 1.48% 1.16% 0.81% 0.42%

10.0% 4.30% 4.11% 3.91% 3.70% 3.48% 3.25% 2.99% 2.71% 2.41% 2.10% 1.75% 1.37% 0.95%

Combustion Tune-up Fuel Savings 

Pressure vessel inspection Burner Combustion Tuning for optimal operating efficiency


