
FLX
	» Compact 5-pass  
bent water-tube

	» Capacity 1,500 – 25,000 MBH Input 
	» Low NOx options down to 9ppm 
	» Natural Gas, #2 Light Oil,  
Propane, Digester Gas

Model 5
	» Membrane wall watertube  
boiler fits through a  
standard doorway

	» Capacity 1,500 – 8,000 MBH Input 
	» Natural Gas, #2 Light Oil, Propane

ClearFire®-CE
	» High mass firetube condensing boiler
	» Turbofer™ firetube technology
	» Designed for use in variable flow  
primary systems

	» Capacity 500 – 6,000 MBH Input
	» Standard sub-20 ppm NOx, optional 7 ppm NOx
	» Natural Gas, Propane, Dual Fuel (NG/LP) 
	» Capable of firing hydrogen blend  
and renewable natural gas

Condensing  
Hydronic Boilers

SwitchFire®

	» High mass firetube  
condensing boiler

	» “EX” firetube technology
	» Designed for use in  
variable flow primary systems

	» Capacity 6,000 – 12,000 MBH Input
	» Standard sub-30 ppm NOx (NG)
	» Standard sub-60 ppm NOx (#2 oil)
	» Natural Gas, with #2 oil back-up, or gas only

Integrated Ember Controls
	» Standard on all  
ClearFire-CE  
condensing boilers

	» Lead/lag control for  
up to 8 boilers, redundant host boiler

	» Boiler isolation valve or primary (boiler) pump control
	» Built-in BACnet communications
	» Secondary demand (DWH) functionality

System Pump Control
	» Differential pressure or ΔT pump speed control
	» Pump lead/lag rotation

Boiler Monitor
	» Cloud enabled ProtoNode Gateway  
allows for remote boiler room monitoring

	» View boiler room operating information
	» Alerts and alarm notifications
	» Website dashboard 
	» Phone app (App Store or Android)

Controls Packaged  
Watertube

Electric Boilers
WB & LVR

	» Vertical electric hot water boiler
	» 12 – 3360 kW  |  208-600V
	» No local site emissions

Offering the most efficient and integrated  
hydronic system solutions in the market Hydronic 

Reference 
Guide

Packaged Solutions
ClearFire-CE Skid Systems

	» Pre-packaged and pre-engineered
	» Modular design for ease of installation
	» 500 – 24,000 MBH capacities

Custom Engineered Solutions
	» Any hydronic boiler or accessory arrangement
	» Enclosed solutions – containerized or modular
	» Larger capacity systems

Boiler Room  
Accessories
HxO Indirect Water Heater

	» Domestic hot water or process  
water heating with heating boiler

	» Up to 10,000 MBH
	» Ideal for packaged skid solutions  
or standalone installations

Draft Dampers and Controls
	» Dampers help with reliable boiler operation in  
common vented and/or complex arrangements,  
prevent standby losses in off boilers

	» Stack isolation dampers
	» Modulating draft control dampers

Aftermarket Solutions
	» Cleaver-Brooks maintains inventory of replacement parts 
for all of our equipment as well as parts for almost any 
manufacturers boiler equipment.

	» Contact your local Rep for more information

ClearFire®-LC
	» High mass firetube condensing boiler
	» Alufer firetube technology
	» Designed for use in  
variable flow primary systems

	» Capacity 8,000 MBH Input
	» Standard sub-20 ppm NOx, optional 9 ppm NOx
	» Natural Gas, Propane, Dual Fuel (NG/LP) 
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Flow Rate Calculation*

Flow rate calculations are important for determining required flow rate  
for the boilers and the system based on project specific design conditions.

Btu/h output = (8.333 lb/gal × 60 min/hr × 1.0 BTU ×°F-1 × lb-1) × flow rate (gpm) × ∆T (supply – return temp)
EXAMPLE: 1,880,000 btu/h = 500 × flow rate × 40° F = flow rate of 94 gpm

*The use of glycol in hydronic systems will impact the specific heat and density of the system fluid and needs to  
be taken into consideration with the above calculation. The above calculation assumes water only for a system fluid.

1.	Pumps:
Inline Pumps: 
	– Inline pumps can be located at the elevation of the piping 
system high in the air, vertically in the piping, or be floor  
mounted for larger applications. 

	– Inline pumps are generally used for smaller applications. 

Base Mounted End Suction Pumps: 
	– Base mounted pumps are always located on the floor  
and provide simplified access to the pump for service  
and maintenance.

2.	Chemical Pot Feeder: 
	– To add chemicals to the system, a chemical pot feeder 
is used which consists of a small tank with a lid where 
chemicals can be added into a closed loop hydronic system.

	– The chemical feeder should be located in parallel to the main 
system pumps similar to a sidestream water filter and is 
normally closed off from the hydronic system except for when 
chemicals are added and mixed with the system fluid.

Boiler Input to Output Calculation
Condensing boiler efficiency is based on firing rate and return water  
temperature. For design conditions, reference 100% firing rate at  
the design worst case (highest) return water temperature. 

BTU/h Input × Boiler Operating Efficiency = BTU/h Out
Example: 2,000,000 BTU/h × 0.94 = 1,880,000 BTU/h

Minimum Flow Calculation
Minimum flow calculations are required to make sure the boilers and 
pumps remain at a stable operating point during low load conditions. 
With high mass firetube boilers capable of large delta T’s, the minimum 
flow is often based on the pump’s minimum turndown, not the boiler’s. 

	» Considerations:
	– Pump minimum flow – often 25-30% of design flow rate

	– Boiler minimum flow

	– Check manufacturer’s literature, or

	– Calculate based on delta T at low fire

	» How to accomplish:
	– Three-way control valves at terminal devices to cover  
minimum flow required

	– Minimum flow bypass with control valve and flow meter

	» Evaluate the Load
	– In addition to the design load, ensure the system has 
sufficient turndown to handle low load conditions.

	– Understand the redundancy requirements, either 
Code or Owner driven, to ensure the boiler plant  
is properly sized and includes the necessary 
redundant capacity.

	» Pump Speed Control
	– The key to efficiency hydronic system design is 
matching pump speed to boiler output and  
turndown to maintain a wide delta T as often  
as possible.

	– System pump speed control often utilizes  
differential pressure pump speed control.

	– Smaller systems or boiler primary pumps  
work well with delta T pump speed control.

	» Supply and Return Temperatures
	– Condensing boilers are more efficient  
at lower return water temperatures.

	– If a low temperature system is not always possible,  
utilize outside air or other reset strategies to lower  
the system temperatures.

	» Gas Pressure
	– Condensing boilers are sensitive to changes in gas supply 
pressure.

	– Ensure gas headers are appropriately sized and the  
correct gas pressure regulators are provided.

	» Condensate Treatment
	– The condensate produced in a condensing boiler is acidic 
and requires pretreatment before going to drain. This pre-
treatment is most often a condensate neutralization system 
that neutralizes the acidic condensate before going to the 
floor drain.

Boiler Room Layout Considerations

3.	Expansion Tank: 
	– Required in all closed loop hydronic systems to provide a 
safe location for the expanded water in the system to go 
since water expands with elevated fluid temperatures and 
maintain consistent static pressure.

	– There are three main types; plan steel compression tanks, 
diaphragm tanks, and bladder tanks. 

4.	Air Separator: 
	– Air removal is required in all closed loop systems as air is 
an insulator in the system, creates the potential for noise 
issues, and provides an opportunity for system corrosion 
on metal surfaces. 

	– Dirt and debris within the system increases friction loss, 
reduces heat transfer, damages system components, 
can potentially plug the system, and requires higher 
operational costs. 

	– Air separators and/or air and dirt separators are full flow 
devices that can be provided as individual devices or as a 
combination device in select situations. 

Hydronic System Components
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Example of a 
Variable Flow 
Primary System 
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