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Sustainable for the Environment, 
Strategic for Your Bottom Line

CBEX technology is unmatched in the industry. That means greater 
advantages for your company now and into the future. 

The CBEX is the result of decades of boiler engineering experience, and 
our commitment to the four cornerstones of a successful plant operation: 
Safety, Efficiency, Reliability and Sustainability. 

The CBEX firetube boiler:

» Achieves higher operating efficiency than competitors’ boilers, leading 
to lower fuel consumption over its lifetime

» Can burn renewable fuels and meets the lowest possible emissions 
without SCR to achieve sustainability goals

» Delivers the highest part-load efficiency on the market for the lowest 
operating costs in real-world applications

» Offers the lowest total cost of ownership considering maintenance, 
unplanned downtime and years of service

Our CBEX boiler meets the strict performance and sustainability 
criteria required to earn the Cleaver-Brooks Sustainability Seal. 
Find out more at cleaverbrooks.com/sustainability. 



Many attributes make the CBEX the most unique and technologically advanced firetube design. Our 
EX technology provides for a revolutionary boiler system, featuring the lowest emissions and optimal 
combustion, making it the most efficient firetube boiler on the market today. It achieves 10:1 turndown 
while maintaining 3% O2 across the full operating range and meets sub-5 ppm NOx without SCR.

Furnace Designed for  
Optimal Combustion 
The larger furnace area in the CBEX allows for lower heat release 
rates, resulting in reduced thermal stresses within the furnace 
and a longer lifespan. The furnace dimensions have also been 
optimized to allow for the lowest emissions possible without SCR.

Burner and Controls Package 
With technology in mind, Cleaver-Brooks designed a burner and 
controls package for a single-source, factory-tested setup to ensure 
that your boiler will operate at peak efficiency with the lowest-possible 
emissions. Our research, design and testing result in a reliable and 
safe boiler system for your plant.

Advanced Heat Transfer Tube 
With the use of advanced engineering methods, Cleaver-Brooks designed the EX tube technology to 
increase heat transfer up to 85% over traditional boiler tubes. This allows for optimal furnace design and 
helps provide the lowest possible emissions.

Typical Straight Boiler Tube

Laminar Flow Boundary LayerLaminar Flow Boundary Layer

Cleaver-Brooks Advanced Heat Transfer Tube

Optimal Flow Pattern

The Lowest Emissions &  
Most Efficient Firetube Ever Built
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Hawk Integrated Controls System 

The Hawk Control, which serves as the brain of the EX system,  
enables you to run your boiler safely and efficiently.

» Completely integrated boiler/burner control is fully tested during  
 development

» Automatically tunes boiler for changes in environmental conditions

» Combustion air fan vibration monitoring

» Linkageless control eliminates single-point control hysteresis

» Optional VSD control reduces fan horsepower load

» Advanced emissions controls with NOx trim option

» Unlimited options for system customization and optimization

» NFPA and UL® compliant for maximum safety

 - Return to Pilot functionality for immediate ignition

 - Hawk water level control, draft control, third fuel option

 - Integrated deaerator and Host Panel controls

1:42 PM

Industry Leading Interface
The Hawk is the most powerful boiler control 
system available in the industry. Its user-friendly 
interface features:

» Highest resolution screen on the market

» Intuitive navigation

» Built-in maintenance manual

» E-mail and text alerts

Prometha® IoT-Connected Boiler Solutions 
Prometha collects critical data and provides actionable insights,  
making boiler optimization and troubleshooting simple.  
With Prometha, you can:

» Access boiler insights from anywhere, 24/7/365

» Increase operational efficiency

» Lower total cost of ownership

» Prevent or reduce unplanned downtime
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Exclusive Burner Technology

CBEX boilers are available with the Cleaver-Brooks exclusive integral burner or our  
large-capacity external jet burner. No matter which burner is selected, you can sleep easy 
knowing Cleaver-Brooks tests every single boiler and burner combination at our research 
and development facility to ensure the highest performance and reliable, repeatable 
operation. We are so confident in the reliability of our integral burner that Cleaver-Brooks is 
the only manufacturer to offer an extended burner warranty as standard.

100 to 1,200 HP
Integral Burner
» Reliable performance
» Long lifespan
» Quiet operation
» Small footprint 
» Easy maintenance
» Up to 10:1 turndown
» <5 ppm NOx emissions solutions available

Cleaver-Brooks exclusive integral burner technology 
has led the industry for more than 60 years.

1,300 to 2,500 HP
Large-Capacity Burner
» System-matched, packaged burner

» Small footprint in large capacities

» <9 ppm NOx emissions solutions available

» Versatile blower configuration

Designed and tested with our largest-capacity 
boilers, ProFire jet burners deliver the highest 
levels of performance and reliability.

LNO Series Integrated Burner
The LNO (low NOx and oxygen) series features a unique 
flame pattern enabling the burner to operate with low 
emissions and low excess air levels throughout the 
turndown range. Advanced technology allows the LNO 
series to offer sub-5 ppm NOx, low CO emissions and 
15% excess air up to 5:1 turndown.
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Waterback or Dryback Configurations

Offered in a two-pass, waterback or dryback design, the CBEX boiler package is engineered for long life,  
highest fuel-to-steam/water efficiency, maximum safety and lowest emissions. Its quiet operation, ease of 
maintenance and the ability to add desired options further enhance the package.

Waterback

» Less refractory maintenance at rear of boiler

» Water-cooled rear turnaround 

» Limited rear clearance area required

» Small footprint

Dryback

» Simple vessel design

» Easy tube access from front or rear of boiler

» No confined space access required

Versatile Vessel Design
The optimized pressure vessel design 
allows for reduced thermal stresses, 
leading to longer boiler life and 
maximized operational efficiency.

Reliable and Consistent 
Manufacturing
As a single-source provider, we control the 
manufacturing process of the burner, boiler, 
and controls, delivering consistency, reliability, 
and repeatability in all products.
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Highest Operating Efficiency  
of Any Firetube

10:1 turndown while maintaining  
3% O2 across the firing range
To achieve the best operating efficiency, boiler 
engineers strive to maintain the lowest excess air 
throughout the firing range. Maintaining low excess 
air translates into higher efficiency. The CBEX 
is the only firetube to achieve 3% O2 across the 
entire 10:1 turndown range*, making it the most 
efficient firetube boiler ever built. The high operating 
efficiency paired with the high turndown rate means 
the boiler cycles less, minimizing the purging of 
energy caused by boiler cycling.

Industry Leading Boiler — Backed by Cleaver-Brooks
Only Cleaver-Brooks can offer performance guarantees and enhanced warranties on every CBEX boiler 
because we design, manufacture, and test every part of every boiler to our exacting standards. 

Performance Guarantee:
» Efficiency

» Emissions

» Steam Quality

» Turndown

Enhanced Warranties:
» CBEX Pressure Vessel

» Integral Burner 

*See website or contact your local representative for detailed information

Fuel Savings During Typical Firing Range

Fuel Savings

Fuel Savings

CBEX-3W

87
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I like the CBEX because of its rated 
efficiency. It is very easy to work with, 
and like all Cleaver-Brooks products,  
it is well-made and well-designed.

Jeff Carter, Bell’s Brewery - Kalamazoo, MI



CONDENSATE
RETURN

ECONOMIZER

EXHAUST STACK

BOILER

CHEMICAL FEED

BLOWDOWN 
SEPARATOR

WATER SOFTENER

SURGE TANK

DEAERATOR

STEAM

BOTTOM BLOWDOWN

VENT
THRU
ROOF

TO DRAIN

SOFTENED MAKEUP WATER

SURGE TRANSFER WATER

D
E

A
E

R
AT

O
R

 S
TE

A
M

SURGE TANK TRANSFER

SOFTENED MAKE-UP WATER

SURFACE BLOWDOWN

BOILER FEEDWATER

RAW
WATER
MAKEUP

SYSTEM
STEAM
SUPPLY

BOILER
FEED

CHEMICAL 
FEED SYSTEM

Take Optimization to the Limit

Cleaver-Brooks complete system integration produces the most efficient, 
reliable solutions in the world. Our systems offer a lifetime of trouble-free 
service, because they are designed, engineered, manufactured, integrated 
and serviced by one company. Contact your local Cleaver-Brooks 
representative for information on options and accessories.

Advanced Controls
» Hawk boiler controls

» Prometha® IoT Solutions

» Advanced deaerator controls

» Master panel

Exhaust Solutions
» Draft calculations and design

» Single-source solution

» UL-listed products

Stack Economizers
» Non-condensing

» C2X-HE – 94% efficient

» Condensing

High-Pressure 
Condensate Systems
» Improves overall system  
 efficiency

» Integrated controls for  
 high-pressure operation

Deaerators
» Pre-heats boiler feedwater

» Removes dissolved gases 

» Improves lifespan and efficiency 
 of boilers

Surge Tanks
» Collects and stores condensate

» Reduces makeup water and  
 chemical usage
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Chemical Feed Systems
» Chemicals treat the boiler system  
 to maintain peak efficiency and  
 reliability

» Variety of options available  
 depending on system specifics

Duo Tank Systems
» Combines spray-type deaerator  
 and surge tank

» Simplifies installation

Water Softeners
» Removes minerals that will create  
 scale within boilers

» Ensures long equipment life 

Blowdown Separators  
and Tanks
» Cools blowdown water to safe  
 temperature for discharge to drain

» Required by code for most  
 steam systems
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CBEX Waterback  
with Jet Burner

Boiler Output (HP) 1300 1400 1500 1600 1800 2000 2200

Boiler Output (pph @ 212 °F) 44,850 48,300 51,750 55,200 62,100 69,000 75,900

Overall Length 385" 404" 413" 410" 424" 410" 424"

Overall Width 131" 131" 131" 207" 207" 213" 213"

Overall Height 145.5" 145.5" 145.5" 158" 158" 162" 162"

Steam Outlet (125 psig OP, 300# flg.) 10" 10" 12" 12" 12" 12" 14"

SRV Outlet (150 psig) 2@4" 2@3", 1@4" 1@4", 2@3" 2@4" 2@4", 1@3" 3@4" 2@4", 1@3"

Flue Outlet 36" 36" 36" 42" 42" 44" 44"

Shipping Weight (lbs) 65,424 69,672 71,435 78,667 83,445 92,706 99,133

Operating Weight (lbs) 106,744 113,501 116,827 130,978 137,242 155,801 162,820

Flooded Weight (lbs) 118,485 125,985 129,678 145,385 152,340 172,940 180,730

CBEX Waterback
Boiler Output (HP) 100 125 150 200 250 300 350 400 500 600 700 800 900 1000 1100 1200

Boiler Output (pph @ 212 °F) 3,450 4,313 5,175 6,900 8,625 10,350 12,075 13,800 17,250 20,700 24,150 27,600 31,050 34,500 37,950 41,400

Overall Length (30 PPM System) 167" 176" 180.5" 203.5" 233.5" 243.5" 255" 268" 271.5" 287.5" 298" 307" 330.5" 335.5" 369.5" 385"

Overall Width 81" 81" 86" 86" 94" 94" 105" 105" 112" 112" 119" 119" 133" 133" 133" 133"

Overall Height 81.5" 81.5" 87" 87" 101.5" 101.5" 113" 113" 122" 122" 130" 130" 147.5" 147.5" 147.5" 147.5"

Steam Outlet (125 psig OP, 300# flg.) 4" 4" 4" 4" 6" 6" 6" 6" 8" 8" 8" 8" 10" 10" 10" 10"

SRV Outlet (150 psig) 1.5" 1@1.5", 1@1.25" 1@1.5", 1@1.25" 2@1.5" 1@2", 1@1.5" 1@2", 1@1.5" 2@2" 1@2.5", 1@2" 1@2.5", 1@2" 2@2.5" 2@2.5", 1@2" 2@2.5", 1@2" 3@2.5" 3@2.5", 1@2" 3@2.5", 1@2" 4@2.5"

Flue Outlet 16" 16" 16" 16" 20" 20" 24" 24" 24" 24" 24" 24" 32" 32" 32" 32"

Shipping Weight (lbs) 10,650 11,180 12,520 13,900 17,960 18,540 23,970 24,710 29,300 30,900 38,500 39,450 51,900 54,200 57,300 58,850

Operating Weight (lbs) 17,200 18,070 20,530 22,960 29,580 30,730 43,310 44,360 49,360 52,520 63,550 65,320 87,700 90,200 94,500 97,500

Flooded Weight (lbs) 19,100 20,060 22,790 25,485 33,445 34,810 47,635 49,240 55,945 60,025 70,735 72,785 97,725 100,120 104,895 108,225

CBEX Dimensions and Ratings
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CBEX Dryback
Boiler Output (HP) 250 300 350 400 500 600 700 800

Boiler Output (pph @ 212 °F) 8,625 10,350 12,075 13,800 17,250 20,700 24,150 27,600

Overall Length (30 PPM System) 230.7" 241.4" 253.8" 259.4" 260.9" 288.5" 290.6" 300.2"

Overall Width 93.4" 93.4" 93.4" 104.3" 110.1" 110.1" 110.6" 110.6"

Overall Height 103" 103" 103" 115" 118" 118" 118" 118"

Steam Outlet (125 psig OP, 300# flg.) 6" 6" 6" 6" 8" 8" 8" 8"

Steam Outlet (10 psig OP, 150# flg.) 12" 12" 12" 12" 12" 12" 12" 12"

SRV Outlet (150 psig) 1@2", 1@1.5" 1@2", 1@1.5" 2@2" 1@2.5", 1@2" 1@2.5", 1@2" 2@2.5" 2@2.5", 1@2" 2@2.5", 1@2"

SRV Outlet (15 psig) 2@2.5" 1@2.5", 1@3" 2@3" 2@3" 2@3", 1@2.5" 3@3" 3@3", 1@2.5" 4@4"

Flue Outlet 20" 20" 20" 24" 24" 24" 24" 24"

Shipping Weight (lbs) 16,968 17,865 19,635 25,374 29,111 31,374 34,284 35,118

Operating Weight (lbs) 26,346 27,779 29,466 42,300 43,477 47,768 49,007 50,419

Flooded Weight (lbs) 30,208 31,860 33,790 47,179 50,063 55,273 56,193 57,883

CBEX Waterback
Boiler Output (HP) 100 125 150 200 250 300 350 400 500 600 700 800 900 1000 1100 1200

Boiler Output (pph @ 212 °F) 3,450 4,313 5,175 6,900 8,625 10,350 12,075 13,800 17,250 20,700 24,150 27,600 31,050 34,500 37,950 41,400

Overall Length (30 PPM System) 167" 176" 180.5" 203.5" 233.5" 243.5" 255" 268" 271.5" 287.5" 298" 307" 330.5" 335.5" 369.5" 385"

Overall Width 81" 81" 86" 86" 94" 94" 105" 105" 112" 112" 119" 119" 133" 133" 133" 133"

Overall Height 81.5" 81.5" 87" 87" 101.5" 101.5" 113" 113" 122" 122" 130" 130" 147.5" 147.5" 147.5" 147.5"

Steam Outlet (125 psig OP, 300# flg.) 4" 4" 4" 4" 6" 6" 6" 6" 8" 8" 8" 8" 10" 10" 10" 10"

SRV Outlet (150 psig) 1.5" 1@1.5", 1@1.25" 1@1.5", 1@1.25" 2@1.5" 1@2", 1@1.5" 1@2", 1@1.5" 2@2" 1@2.5", 1@2" 1@2.5", 1@2" 2@2.5" 2@2.5", 1@2" 2@2.5", 1@2" 3@2.5" 3@2.5", 1@2" 3@2.5", 1@2" 4@2.5"

Flue Outlet 16" 16" 16" 16" 20" 20" 24" 24" 24" 24" 24" 24" 32" 32" 32" 32"

Shipping Weight (lbs) 10,650 11,180 12,520 13,900 17,960 18,540 23,970 24,710 29,300 30,900 38,500 39,450 51,900 54,200 57,300 58,850

Operating Weight (lbs) 17,200 18,070 20,530 22,960 29,580 30,730 43,310 44,360 49,360 52,520 63,550 65,320 87,700 90,200 94,500 97,500

Flooded Weight (lbs) 19,100 20,060 22,790 25,485 33,445 34,810 47,635 49,240 55,945 60,025 70,735 72,785 97,725 100,120 104,895 108,225
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The Power of Total Integration is how Cleaver-Brooks 

delivers the world’s broadest range of integrated, sustainable 

boiler plant solutions. In addition to our products, this 

includes our global representative and service network, 

training resources, and trusted expertise that add significant 

value to your Cleaver-Brooks investment. 

Click or scan the 
QR code with 
a smartphone 
camera to access 
CBEX resources

Product designs, specifications and/or data in this document are provided for informational purposes only and are not warranties of any kind. 
Product designs and/or specifications may be changed at any time without notice. The only warranties that apply to sales of products and 
services are Cleaver-Brooks standard written warranties, which will be furnished upon request.

Cleaver-Brooks and other trademarks and service marks used herein are the property of The Cleaver-Brooks Company, Inc. 
© 2021 The Cleaver-Brooks Company, Inc. All rights reserved.


