
Boiler Scale:
National Impact

Definition: the accumulation of minerals 
and impurities on the water side of a 
boiler’s heating surface

Calcium (Ca) Phosphate (PO4)
Magnesium (Mg) Sulfate (SO4)
Bicarbonate (HCO3) Silicate (SiO2)
Carbonate (CO3) Iron (Fe)



Scale in a Boiler Causes…

1) Damage or Failure of 
Boiler = downtime & 
loss of production, 
and costly repairs

2) Efficiency Loss



Scale = Insulation

An eggshell thickness (1/32”) of scale reduces efficiency 2-7%

Thermal Conductivity W/(m*K)

Silicate Scale 0.35
Carbonate Scale 0.60 Mild Steel 52.50
Sulfate Scale 1.45



Average Efficiency loss per 1/32”?



Efficiency Loss from Scale
Conservative Standard







Average Efficiency Loss
Nationwide

Conservative Estimate

“About 66% of Operating Boilers Lose 3.1%
Efficiency Due to Scale”



Total Industrial and 
Commercial Boiler 
Fuel Input (U.S)

2,714,397 MMBtu/hr
(x 24 hrs)

65,145,528 MMBtu/day
(x 365 days)

23,788,117,720 
MMBtu/yr



Cost to Our Nation…
23,778,117,720 MMBtu/yr

(x .66 hrs)
15,700,157,695 MMBtu/yr

(x .031)
486,704,888 MMBtu/day Loss

(x $10 for therms) 

$4,867,048,885/yr

4,867,048,885 Therms
(/200)

24,335,244 Tons CO2





Scale Prevention
1) Eliminate Minerals and Impurities from Entering 

System via Make-up Water (proper system design 
with water softeners/RO systems)

2) Use Chemical Sludge Conditioners and Dispersants 
(part of water treatment contracts with 3rd party)

3) Blowdown & Daily Testing to prevent excessive 
concentration of solids (routine/daily maintenance)

4) Eliminate Iron and Copper Oxides from returning 
condensate (chemical condensate treatment & 
possibly addition of a condensate polisher)

5) Detect and Eliminate Process Contamination 
(detection is the key)

+



Detection: Hardness in Make-up 

Water

Automatically Detect Trace 
Water Hardness 24/7

 Samples Feedwater every 30-60 minutes

 Detects hardness below 1ppm

 Automatically increases surface blowdown 
when hardness is detected

 Interfaces with BL Controller & M.O.M.

 Easily replaceable cartridges

 Alarm Output for integration with Building 
Automation System

 Cost Range for Automatic Hardness 
Detectors = $2,000-$6,000

Miura’s
Colormetry Unit



Detection: Scale Present in Boiler 

Custom System

 Install thermocouples on flue gas and or 
boiler tube surfaces

 Trend monthly/weekly temperatures and 
look for rises

 Alert maintenance personnel ASAP

+

Built-in Boiler System

 Some Boilers have “Scale Detection” 
Sensor

 Thermocouples attached to tubes measure 
and trend metal temperatures

 When temperature increases beyond 
normal range, boiler alarms

(normal) (caution)

Miura’s BL Controller



Remote Monitoring by 
Manufacturer

 Maintenance Budgets 
and Staffing are at an 
all time Low

 Ask you boiler 
manufacturer is they 
offer online monitoring 
and support

Miura’s M.O.M. System





Cost to Our Nation…

$4,867,048,885/yr

24,335,244 Tons CO2


