MEET DAVE BUNNELL,
THE STEAM WHISPERER

 |nstalling/repairing residential and
commercial steam heating/hot
water systems for over 20 years

 Trained as an Architect (at IIT)

e Trained in Home Energy
Efficiency

* Property Maintenance veteran,
since childhood.




PLEASE BE SAFE

Manufacturers instructions take
precedence over anything in this
presentation or any other source.

Carbon monoxide poisoning isthe
number one preventable cause of deat
intheUS. When in doubt, get OUT!

Steam burns can be deadly, be sureto
be careful when working near heating
equipment.
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THE INHERENT
EFFICIENCY
ADVANTAGES OF
STEAM HEATING




1 GALLON OF WATER BOILED
INTO STEAM
PROVIDES OVER 8,000 BTU’S OF
HEAT, THE SAME HEAT AS....

e 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
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Steam Heat requires no

added energy to move
the heat Iinto the spaces

When water is boiled into steam it
expandsover 1700 timesin size
(dynamiteisonly 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

e Steam peak power draw Is about
20 w atts.

e Hot Water isfrom 110 watts
(standard bollers) to 450 w atts
(high efficiency boilers)

e 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

e Extensive DOE studies have shown
that modern ducted systems:

1. Increase home air |leakage 10%
when the ductwork isnot in use

2. When the fan turnson, home air
leakage Increases 50%

e Theaveragelossof heating/ cooling
from modern ductwork i1s 23%
beforethe air reaches the rooms.




STEAM HEAT IS
HEALTHIER AND SAFER

 Airisnot dried out by heating system.

« Noductwork full of dust, dust mites and
filth that gets blown throughout a home

o« Steam systemsprovideimproved safety in
fires.

1. Ductwork conducts smoke throughout
structure.

2.9mall holes in floors, ceilings, walls for
pipes allow firesto be more easily
contained to one room
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STEAM CAN PROVIDE
BETTER TEMPERATURE
CONTROL

e Can beconverted to room by room
temperature control (the standard
outsidethe UYS) for exceptional
comfort and efficiency.

e« Canrespond rapidly to heating needs
or very gently.




il
OTHER ADVANTAGES

For larger structures heating plant
can be located away from occupants
In afireresistant enclosure that

allows easy access for servicing and
can be locked to prevent tampering.

Leaks in steam systemstypically
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

t




ONE PIPE STEAM

ISSUES

 Radiators need to slope back to
supply valves

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

e Heat control of aradiator must be
done at the air vent with an

adjustable radiator vent or TRV.




OFF CYCLE

1' Vents serve as vacuum breakers. When steam
~—  condenses, it causes a vacuum. The vents let air
back in to fill the void.

:2) The system fills with air.
Air Air
@ The water level in the return finds the same level as
the boiler since there is no pressure difference in the T i
piping. A | (1 me | L] @

1

Water Line

Hartford Loop

Burner Off
O O Q O
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THERMOSTAT CALLS FOR HEAT
(1) Boiler fres.

Wiater boils in boiler, creating steam. Surface level rises
slightly because the steam bubbles displace water.

@ Pressure builds in system as steam pushes on the air.

Pressure pushes air out through Main and
Radiator vents.

Air i U X
Water begins to back up in the return riser because ~ __ = =
flow causes pressure drop in piping. So pressure is i G
lower at end of piping than at boiler.

=
I
)

Water Line

Hartford Loop

Wet Return
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THE MAIN VENT

When the Main Vent works right it exhausts air quickly from the steam piping. So all branch lines
receive steam at about the same time. This makes heating uniform throughout the building. If the
main vent doesn't work, the first radiators get steam first, causing poor heat distribution. The Main
vent closes as steam reaches it.

Radiator vents are smaller. They must vent slowly to

match the radiation. If they vent too quickly, Air @ Air @
condensate will back up in the radiator and cause
water hammer.

The radiator vents continue to vent air as steam Air
pushes up toward the radiators.

Water backs up higher in the return as the pressure
difference from beginning to end of piping increases
with flow and condensate begins to form.

Main
Vent
(Closed)

Water Line

i - =

e ¥ 5
i

Return
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HEATING BEGINS IN RADIATORS

@ Steam pushes into the radiators. The radiators cool the steam. Stz o< o

condense. The radiators begin to heat up and give off heat to the roo— ==
gives off 970 BTU per pound in condensing.

(14]

SIZAIM
SEZalll

Condensate starts to build up in the bottoms of the
radiators and flow out through the radiator valves. @ i

Air
Condensate runs down the branch piping to the main,
flowing against the steam coming up the branches.

The heavy start-up condensate load adds to the
pressure difference, raising the water level in the
return to its highest point during the heating cycle.

Boiler water level slightly lower because water has
been steamed off and condensate has not
returned yet.

@ ®» @ &

Condensate

Water Line

@ |

Hartford Loop
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STEADY STATE HEATING

Steam fills radiators until it reaches the radiator vents.

The radiator vents close when exposed to the
steam temperature.

1
D
2
@ The boiler continues to fire, providing steam to the
@

system, until the thermosat is satisfied. @

The riser level drops as the start-up condensate
load passes back to the boiler. The steady level is
just enough to overcome the pressure loss through
the steam piping and return piping.

Boiler water level is lower because of condensate
out in the system. In some cases the water level
may go out of the gauge glass when the boiler

shuts down. This is because the steam bubbles

in the boiler collapse, so the surface level drops.
And the condensate has not returned from
the system.

Water Line

i =

F

OO0 OO

Condensate

Condensate

™ Vent
(] Closed

Condensate
Main
Vent

(Closed)
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TWO PIPE STEAM
RADIATOR
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BAD STEAM TRAPS

Uneven heating, Banging, High fuel
bills

Most systems with radiator traps
have extensive trap failure. Typical
rebuilding should be every 7to 10
years.

Falled open traps allow the bad
radiator to heat very well, while
surrounding radiatorswon't.

Failed closed traps cause that
radiator to go cold.




rve as vacuum breakers. When steam
it causes a vacuum. Air flows into the
tem through the Receiver or Feed System Tank vent
e, then through the traps. The system fills with air
ing off cycles.

@ The Main Drip Trap is a float and thermostatic type. It
o air and condensate to flow through to the

| . _Hartford
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st the an'

- Pressures pushes the air through th
air flows through the Main Drip Trap T ermostatlc
1ent and through the Radlator'T rmostat:c Traps
_into the Returns. -

- flows out through the vent n the Receiver
System ‘Tank =
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When the Steam Main Drip Trap the
works correctly, air moves quickly t
to the returns. This rapidly eliminates air i&

mains and risers, allowing sieam to reach all branches :

at about the same time. This assures even heating
throughout the building. If the Drip Trap Thermostatic
Element doesn't work, sieam will reach the nearest
branches first. causing poor heat disiribufion.

When steam reaches the Main Drip Trap, it heats the
thermostatic element. causing the bellows to expand
and close off the valve. This prevenis sieam from
entering the retimns._

The Badiator Thermeostatic Traps vent more slowly.
While the thermostatic elemenis are cool they allow
air to pass through to

the refurns.

Thermostat Element Closed ;
Float Valve Ciosed : g) o

 Boiler Feed System
or

Condensate Receiver
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steam lines flows to the Main
L v ycles, allowing
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cause the elemenis
heated. They only

n and drip condensate
- to the boiler feed system
receiver will turn on the
water level rises enough, feeding
water to the boiler. A boiler feed system will turn on
the pump when the boiler water level control cycles.

The boiler continues to
fire uniil the thermostat
is satisfied.
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TwO PIPE
VAPOR/VACUUM

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

* |nstead 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 Y2 psi or in vacuum.




NATURALLY INDUCED

VACUUM DEVICES
NEAR BOILER

PG
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TYPICAL PROBLEMS
WITH STEAM HEAT

AND C:)

THE SYMPTOMS




NORMAL FOR STEAM
HEATING IS...

e Quiet
 Toasty comfortable

e Extremely cost efficient.

®» If you're aware of the steam
system working, It's not working

properly.




{
BOILER HAS TOO MUCH

CAPACITY

e How often: about 95 %

* Pipes bang

e Bigtemperature swingsfrom on
to off

« High fuel bills

e Too hot In some rooms, too cold
1IN others.

e Air ventsfail often




TOO BIG
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IMENSIONS ANC  RATINGS ARE APPROXIMATE) II
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Take this EDR and multiply by 320
and this should be about the
output in BTU/ Hr of your boiler.

Usually the existing boiler issized
about 80% too big or more. Many
systems can use even smaller

boilers, If the system Is adapted.



BOILER PIPED
INCORRECTLY

 About 95% of bollers
e Banging pipes/ radiators

 Uneven heating
« High fuel usage

 Boller Overfills/ goes off on low
water safety

e Air ventsfail often




A LOOK INSIDE THE
PIPES...

At Weil-MeLain's School for
Better Heating, instructor Mike
Kaiser demonstrates the
company’s uniquely modified
boiler. with its heat resistant
glass tubing. This boiler shows
what happens in the piping of a
hypical steam boiler as steam is
made—a sight rarely seen

,.
. “‘:‘-t M BT i e

e
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STEAM _—

SUPPLY

REDUCING
ELBOW ——

BUSHING

CLOSE NIPPLE—

CONDENSATE_—~7
RETURN
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REDUCING
ELBOW

BUSHING

CLOSE NIPPLE—

e
CONDENMSATE
Eeruﬁmf
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" BOILER PIPING

B. WATER BOILER PIPING - MULTIPLE 3. Pipe the steam header a minimum of 24" above the
BOILERS normal water line using swing joints to attach the
risers into the steam header.

Refer to the PB Heat Water Installation Survey and
Huydronics Institute Residential Hydronic Heating
Installation Design Guide for guidance on multiple boiler
installations. — -

C. STEAM BOILER PIPING - SINGLE
BOILERS

1. Refer to the PB Heat Steam Installation Survey and
Huydronics Institute Residential Hydronic Heating
Installation Design Guide for guidance.

Use Threaded Fittings for Manifold Pifng/

2. Install steam supply pipes as shown in Figure 4.3 for BUSHING f~
Model 63-03 to 64-07 and Figure 4.4 for Model 64-08
to 64-12. The minimum quantity and size of supply
i midtcated i fabtedd—

Use Threaded Fittings for Manifold Piping

Figure 4.4: Steam Piping — Dual Supply
Connections

* Do not use bushings or concentric reducers in the
horizontal header piping. This will prevent water
from dropping into the equalizer and cause water
carryover into the steam piping.

» Do not reduce the size or number of steam supply
risers below the minimum shown in Table 4.1.
Insufficient or undersized risers can cause damage
to the boiler.

* Do not use a bullhead tee to provide steam supply

to the system. This will cause water carryover into
the steam piping.

Figure 4.3: Steam Piping - Single Supply
Connection

4. Use threaded fittings for manifold piping to provide

flexibility for thermal expansion.
/\ NOTICE .

Use swing joints to attach to the header to avoid
damage to the boiler due to thermal expansion and
contraction of steam header pipe.

. Connect the equalizing line as shown in Figure 4.3
or 4.4 assuring that the reducing elbow is facing
down and that any bushings are vertical to prevent
water build-up in the steam header.
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SINGLE END RISER

r Steam
- | o
P | -y i . 211A-16 and Larger
a0 || Supply o Q A g
' 0) o Threaded
,F"N":-.____ 75 i: s o “'

(ST
I_ﬂ _//ﬁb“x | {Steam
L % ‘ }Supply
_ ' 1 g
/S |
> Return oot
2" Skim \Jﬁ'
Connaction -
1 : fraii
211A-04 TO 211A-07 >

o Second Equalizer

Fittings

' = [~
@eader Required to Prevent Damage \?\J

to Boiler From Expansion of Header. Use ~& Return

threaded fittings for swing joints.

= 0 211A-17
TWO END RISERS

H A = Second Equalizer
,‘"1 /_ Threaded

Offset Header Required to Prevent Damage
to Boiler From Expansion of Header. Use
threaded fittings for swing joints.

Fittings

_ 2"Skim

e, || 211A-18 & LARGER

f:g TWO END RISERS

& PLUS ONE OR MORE
- ( ‘r 3" INTERMEDIATE

B { A RISERS

; %

Return

Figure 5.2: Supply and Return Piping

20

- Pumped Return and Parallel Flow Gravity Systems
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INCORRECT
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INCORRECT
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THERMOSTAT./ CONTROL
SET UP INCORRECTLY
« About 80%

e Someroomstoo hot/ otherstoo
cold

 Largetemperature swings.
High fuel usage




N
™ I

; ’”-l«l.ih";’

(1)
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INADEQUATE STEAM
MAIN YVENT CAPACITY

 About 75% in homes (95% In
multifamily)

e Rooms near boiler hot, rooms
farthest cold

e Bigtemperature swingsfrom on to
Off.

High fuel usage




INADEQUATE VENTS

TYPICAL 6 FLAT
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PROPER VENTS
TYPICAL 6 FLAT

~
™ . r:
R
S8
-
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How TO CHECK

1. Get astopwatch. Run boiler for about
30 minutesto get system warmed up.
While waiting find the longest pipe
from the boller to the farthest radiator.

2. Let system cool down for about 10
minutes.

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

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

5. Thispipe should get steam hot Iin about
2 minutes or less.
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il
TYPICAL STEAM BOILERS

ARE DESIGNED TO LAST
30 YEARS OR MORE

The average life iIs now about

14. 7/ years.

Guesswhy?




LACK OF
OR

IMPROPER =,

MAINTENANCE
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COMMON Low WATER '
CUT OFFS NEEDING
WEEKLY MAINTENANCE
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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 tol5 years due to wear and teatr.




TO WEEKLY TEST THESE il

e Fire up the boller

* Follow the pipe from the bottom of
the control to Its open end

 Put a bucket here to catch water

e 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




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

e This Is a very dangerous condition
that can wreck the boliler and injure
or kill people.
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il
THIS IS WHAT YOU

DON’T WANT
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ELECTRONIC Low
WATER CUT OFFS




ELECTRONIC LWCO "

MAINTENANCE

e Clean probe and inspect for cracksin
the insulator or water |leaks.

e Check operation

 Replace about every 10to 15 years.




CHECK THE PRESSURE

 Find the pressure
gage on the boiler

* |f the reading is over
2-3 psl, or always
stays the same, the
gage or pressure
control Is not working
and/or you may have
a plugged pigtall




il
CHECK THE GAGE GLASS

With the boiler off about 15
minutes, check the water In the \
gauge glass on the side of the (@5 ;
boller

e Height of the water?

It should be about Y2 to 2/3
full.

(Low or high is a problem.) Jla
Og 1] 3
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GAGE GLASS

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

 How dirty Is the water?
e |s 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.
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il
SYSTEM LEAKS

e About 50% or more

 Water or steam should not be leaking
out anywhere.

» Leakscommonly occur at steam supply
valves and at radiator vents.

» Leaksalso occur at main vents and
around boller gage glass

« 80yr old underground buried wet
returns are almost guaranteed to be
leaking.

 Alwaysinstall awater meter on the
feed line of boiler to monitor water
usage.
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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

e Look at every radiator and every
valve for leaking water and
steam, or stains, corrosion etc.

e Look at the steam pipes and
boiler too for leaks

Fix Leaks ASAP.




il
ELIMINATING CORROSION

e Nearly all steam systemsare slowly
corroding.

e Fixing leaks, proper boiler piping
and air vents help greatly to reduce
corrosion.

 Adding boliler 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

 All systems need the steam mains

Insulated for best operation. About 50%
are not.

e Anoverheated basement and uneven
heating are the most common signs that
pipes need insulation.

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

e Do notusefoam insulation, it can’t take
the heat.
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Hil EFFICIENCY STEAM

BOILERS
Available for decades

Proven technology

Avallablein all sizes.

About 10to 12% fuel savings over
typical residential bolilers

About 20 to 30% fuel savings over
typical commercial boilers



\
STANDARD EFFICIENCY BOILER

LGB Gas-Fired Boiler — Boiler Manual

1 1 Replacement parts
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HIGH EFFICIENCY BOILER
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HiIGH EFFICIENCY
RADIANT BURNER
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REBATES/ FINANCING

 Pipeinsulation rebates are now
available for larger buildings (3 living
units and up and commercial)

e Rebates are available for new controls
for larger buildings

« Small rebates for High efficiency steam
bollers.

« CIC and Gascompany have loans
available for Improvements.

e Atticinsulation rebates from various
SOuUrces.

Energy Efficiency audits.
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THANK YOU’S!

 PBHeat (Peerless Boilers) and Well
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
othersfor all the shared information
that went into this presentation.
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RESOURCES

 Dan Holahan has collected a great
amount of iInformation and written

many books on steam heating

avallable at heatinghelp.com.

© 2012 THE STEAM WHISPERER * 877-567-7070 « WWW.THESTEAMWHISFERER.NET



FOR MORE INFORMATION...

Dave Bunnell
The Steam Whisperer

877 567-7070
www.thesteamwhisperer.net
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