
• Installing/repairing residential and 
commercial steam heating/hot 
water systems for over 20 years 

• Trained as an Architect (at IIT) 
• Trained in Home Energy 

Efficiency 
• Property Maintenance veteran, 

since childhood. 
 

Meet Dave Bunnell,   
The Steam Whisperer 



Please Be Safe 
• Manufacturers instructions take 

precedence over anything in this 
presentation or any other source. 

• Carbon monoxide poisoning is the 
number one preventable cause of death 
in the US.  When in doubt, get OUT!   

• Steam burns can be deadly, be sure to 
be careful when working near heating 
equipment. 



The Inherent 
Efficiency 

Advantages of 
Steam Heating 



• 48 gallons of heated water 
moved by a pump in a hot water 
system 

• 9000 cubic feet of heated air 
moved by a fan in a forced air 
system 

1 gallon of water boiled 
into steam 

provides over 8,000 btu’s of 
heat, the same heat as…. 



Steam Heat requires no 
added energy to move 

the heat into the spaces  
    When water is boiled into steam it 

expands over 1700 times in size 
(dynamite is only 1400 times).  This 
expansion provides the power for 
steam to travel up to 23 mph 
through piping (over 50 mph in 
vacuum systems). 
 



Steam uses Less 
electricity 

• Steam peak power draw is about 
20 watts. 

• Hot Water is from 110 watts 
(standard boilers) to 450 watts 
(high efficiency boilers) 

• Forced air typically about 925 
Watts 
 



Radiant Steam Heat 
Saves Fuel 

• Radiant warmth like the sun allows 
lower thermostat settings with the 
same level of comfort…saving fuel 
Typical comfort levels are reached at 
about 69F versus 71 to72F…..a savings 
of 6% to 9% fuel use. 

• Radiant heat produces less hot air that 
rises out leaks at the top of the 
structure, reducing air leakage. 



Steam Heat 
Reduces Air leaks 

• Extensive DOE studies have shown 
that modern ducted systems:   

 1. Increase home air leakage 10% 
when the ductwork is not in use 

 2. When the fan turns on, home air 
leakage increases 50% 

• The average loss of heating/  cooling 
from modern ductwork is 23% 
before the air reaches the rooms. 



Steam Heat is 
Healthier and Safer 

• A ir is not dried out by heating system. 
• No ductwork full of dust, dust mites and 

filth that gets blown throughout a home 
• Steam systems provide improved safety in 

fires.   
 1. Ductwork conducts smoke throughout 

structure. 
  2.Small holes in floors, ceilings, walls for 

pipes allow fires to be more easily 
contained to one room 



Steam can provide 
better Temperature 

control 
• Can be converted to room by room 

temperature control (the standard 
outside the US) for exceptional 
comfort and efficiency.  

• Can respond rapidly to heating needs 
or very gently. 



Other advantages 
• For larger structures heating plant 

can be located away from occupants 
in a fire resistant enclosure that 
allows easy access for servicing and 
can be locked to prevent tampering. 

• Leaks in steam systems typically 
cause little damage and are easily 
repaired (no system to drain, isolate, 
etc.) 



 

Main Types of  
Steam Systems 

1. One pipe steam  
2. Two pipe steam 



One Pipe Steam 
Radiator 



One Pipe Steam 
Issues 

• Radiators need to slope back to 
supply valves 

• Supply valves must be fully open 
(most no longer close completely) 

• Heat control of a radiator must be 
done at the air vent w ith an 
adjustable radiator vent or TRV. 













Two Pipe Steam 
Radiator 



Bad Steam Traps 
• Uneven heating, Banging, High fuel 

bills 
• Most systems with radiator traps 

have extensive trap failure.  Typical 
rebuilding should be every 7 to 10 
years. 

• Failed open traps allow the bad 
radiator to heat very well, while 
surrounding radiators won’t. 

• Failed closed traps cause that 
radiator to go cold. 













Two Pipe 
Vapor/Vacuum 

• Radiators/ piping often look identical 
to two pipe steam. 

• Instead of trap, may have odd looking 
device on radiator outlet or just an 
elbow. 

• May have odd looking devices 
hanging near boiler. 

• Operates best at ½ psi or in vacuum. 
 
 



Naturally Induced 
Vacuum Devices 

Near Boiler 



Typical  Problems 
with Steam Heat 

and 
The Symptoms 



Normal for steam  
heating is…  

• Quiet 
• Toasty comfortable  
• Extremely cost efficient. 
 

If you’re aware of the steam 
system working, it’s not working 
properly. 

 



Boiler has too much 
capacity 

• How often: about 95 %  
• Pipes bang 
• Big temperature swings from on 

to off 
• High fuel bills 
• Too hot in some rooms, too cold 

in others. 
• A ir vents fail often 



Too Big 



Just Right 







• Take this EDR and multiply by 320 
and this should be about the 
output in BTU/ Hr of your boiler.  

• Usually the existing boiler is sized 
about 80% too big or more.  Many 
systems can use even smaller 
boilers, if the system is adapted. 
 



Boiler Piped 
Incorrectly 

• About 95% of boilers 
• Banging pipes/ radiators 
• Uneven heating 
• High fuel usage 
• Boiler Overfills/  goes off on low 

water safety 
• A ir vents fail often 



A look inside the 
pipes... 











Correct 



Correct 



Incorrect 



Incorrect 



Incorrect 



Incorrect 



Thermostat/control 
set up incorrectly 

• About 80% 
• Some rooms too hot/  others too 

cold 
• Large temperature swings. 
• High fuel usage 



Round thermostat 



Inadequate steam 
main vent capacity 

• About 75% in homes (95% in 
multifamily) 

• Rooms near boiler hot, rooms 
farthest cold 

• Big temperature swings from on to 
off. 

• High fuel usage 
      



Inadequate Vents 
Typical 6 flat 



Proper Vents 
Typical 6 Flat 



How to Check 
1. Get a stopwatch. Run boiler for about 

30 minutes to get system warmed up. 
While waiting find the longest pipe 
from the boiler to the farthest radiator. 

2. Let system cool down for about 10 
minutes. 

3. Start boiler.  When pipe coming out of 
boiler is steam hot, start a stop watch. 

4. Follow the steam main pipe from boiler 
to the farthest radiator connection. 

5. This pipe should get steam hot in about 
2 minutes or less.  
 



The average life is now about 
 14. 7 years. 

 

Guess why? 

Typical steam boilers 
are designed to last 

30 years or more 



Lack of  
or 

 Improper 
Maintenance 



Common Low Water 
Cut Offs Needing 

Weekly Maintenance 



Flushing/Testing the  
Low Water Cut Off 

If these controls haven’t  been checked 
weekly or they are over 15 years old, 
replace them.  These controls are 
supposed to be replaced about every 
10 to15 years due to wear and tear. 



To Weekly Test These 
Types… 

• Fire up the boiler 
• Follow the pipe from the bottom of 
the control to its open end 
• Put a bucket here to catch water 
• Stand clear of the drain pipe (the 
water can be very hot) and open 
the valve for a few seconds 
• Dirty water should come out 
rapidly and the boiler should shut 
off 



If water does not come out 
rapidly or the boiler does 

not shut off right away 

• Shut down the boiler and rebuild 
the control immediately! 
• Do not use the boiler under any 
circumstances until it is repaired 
• This is a very dangerous condition 
that can wreck the boiler and injure 
or kill people. 



This is what  you 
Don’t Want 



Electronic Low 
Water Cut Offs  



Electronic LWCO 
maintenance 

• Clean probe and inspect for cracks in 
the insulator or water leaks. 

• Check operation 
• Replace about every 10 to 15 years. 



Check the Pressure 

• Find the pressure 
gage on the boiler 

• If the reading is over 
2-3 psi, or always 
stays the same, the 
gage or pressure 
control is not working 
and/or you may have 
a plugged pigtail 



Check the Gage Glass 

With the boiler off about 15 
minutes, check the water in the 
gauge glass on the side of the 
boiler 
• Height of the water?  
 It should be about ½ to 2/3 
full.  
 (Low or high is a problem.) 
 

 



Gage Glass 

Now turn on the boiler and wait for the 
pipes to get steam hot 

• How dirty is the water? 
• Is the water bouncing up and down? 
 1/2"–3/4“ is normal (about the size of 

a quarter) 
• More movement, or no movement 

could mean a serious problem. 



System Leaks 
• About 50% or more 
• Water or steam should not be leaking 

out anywhere. 
• Leaks commonly occur at steam supply 

valves and at radiator vents. 
• Leaks also occur at main vents and 

around boiler gage glass 
• 80 yr old underground buried wet 

returns are almost guaranteed to be 
leaking. 

• A lways install a water meter on the 
feed line of boiler to monitor water 
usage. 
 



Checking for Leaks 

Turn the thermostat way up for an 
hour or more and check the 
radiators with a simple room-by-
room walk-through 
• Look at every radiator and every 
valve for leaking water and 
steam, or stains, corrosion etc.  
• Look at the steam pipes and 
boiler too for leaks 
Fix Leaks ASAP. 
 



Eliminating Corrosion 
• Nearly all steam systems are slowly 

corroding. 
• Fixing leaks, proper boiler piping 

and air vents help greatly to reduce 
corrosion. 

• Adding boiler treatment chemicals 
as needed can nearly eliminate all 
corrosion of the system, greatly 
reducing maintenance needs, 
increasing the life of the boiler and 
the life of the system indefinitely. 



Pipe Insulation 

• A ll systems need the steam mains 
insulated for best operation.  About 50% 
are not. 

• An overheated basement and uneven 
heating are the most common signs that 
pipes need insulation. 

• Insulation should be 1 to 1 ½ inch thick 
fiberglass all around the pipe. 

• Do not use foam insulation, it can’t take 
the heat. 



Hi Efficiency Steam 
Boilers 

• Available for decades 
• Proven technology 
• Available in all sizes. 
• About 10 to 12% fuel savings over 

typical residential boilers 
• About 20 to 30% fuel savings over 

typical commercial boilers 



Standard Efficiency Boiler 



High Efficiency boiler 



High Efficiency boiler 



High Efficiency Boiler 



High Efficiency  
Radiant Burner 



Rebates/ Financing  
• Pipe insulation rebates are now 

available for larger buildings (3 living 
units and up and commercial) 

• Rebates are available for new controls 
for larger buildings 

• Small rebates for High efficiency steam 
boilers. 

• CIC and Gas company have loans 
available for improvements. 

• Attic insulation rebates from various 
sources. 

• Energy Efficiency audits. 
 



Thank You’s! 
• PBHeat (Peerless Boilers) and Weil 

Mclain for use of their diagrams and 
training illustrations. 

• To Frank “ Steamhead”  Wilsey,  
Gerry Gill and Steve Pajek,  Dan 
Holahan and everyone at 
heatinghelp.com, Denny Malloy of 
Profit Products, Chicago and many 
others for all the shared information 
that went into this presentation. 



Resources 

• Dan Holahan has collected a great 
amount of information and written 
many books on steam heating 
available at heatinghelp.com.   



For More Information… 

Dave Bunnell 
The Steam Whisperer 
877 567-7070 
www.thesteamwhisperer.net 
 

http://www.thesteamwhisperer.net/�
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