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Editor's note: Oilheating
has, we feel, an obligation to
present material of a
technical nature that may
help reduce risk in the
workplace and in the home
and to alert our readers to
potential problems. The
situation discussed here,
while not common, is
preventable when the
appropriate safety mainte-
nance procedures are
followed in servicing hot
| water systems. Service
technicians need to be
cognizant of these issues.

Backerounp

Of all of the malfunctions that can occur in a
residential heating system, anyone who has seen
a boiler explosion will attest to the damage even
a small residential boiler can cause.

The type of boiler explosion discussed here is
not the type that results from an accumulation
of fuel in the combustion chamber that ignites
in a rapidly building pressure wave (known as a
delayed ignition), but rather of a build-up of
pressure within the boiler pressure vessel itself.

The explosion is known by a technical term
called a BLEVE or a Boiling Liquid Expanding
Vapor Explosion. The National Fire Protection
Agency (NFPA) Chapter 921 Describes a
BLEVE as:

“...explosions involving vessels that contain
liquids under pressure at temperatures above
their atmospheric boiling points. The liquid
need not be flammable. BLEVEs are a sub-type
of mechanical explosions but are so common
that they are treated here as a separate explo-
sion type. A BLEVE can occur in vessels as
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small as disposable lighters or aerosol cans and as large as
tank cars or industrial storage tanks.

“A BLEVE frequently occurs when the temperature of the
liquid and vapor within a confining tank or vessel is raised by
an exposure fire to the point where the increasing internal pres-
sure can no longer be contained and the vessel explodes. This
rupture of the confining vessel releases the pressurized liquid
and allows it to vaporize almost instantaneously.”

BLEVE explosions have occurred in steam boilers; however,
in residential applications, they are more common in forced
hot water heating system boilers.

Forcep Hor Warer

A Forced Hot Water Boiler System is a heating system which
transfers the heat of the burning fuel in the boiler combustion
chamber to the water in the boiler.

This heated water within the boiler is then pumped through-
out the dwelling through piping to baseboards or radiators where
the heat is given off to these areas.

The entire system is pressurized.

A constant source of make up water is maintained to the
system from the water main which is reduced in pressure in
its delivery to the heating system through a backflow prevent-
ing valve and pressure reducing water feeder valve. Since a

Close up of expansion tank and pressure safety relief valve

forced hot water system 1s a closed system, it has no room
for heated water to expand to other than the expansion tank.
In the event that this expansion tank is full or damaged, then
the boiler's pressure safety relief valve opens to relieve this
eXCess pressure.

If this component has also failed, excessive pressures may
develop within the system that are capable of bursting the
boiler or ather system components.

Expansion Tank Operation AND FAILURE
An expansion tank is a small tank which connects directly to

Missing
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With each heating appliance installed, you could be walking away from a substantial profit.

Old chimneys are not designed for new heating appliances. When you install the appliance,
chances are, the chimney should be relined with a stainless steel relining system.
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] At Olympic, you will find exactly what you are looking for.

1-800-269-1425
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Burst boiler due to pressure relief valve seizure

“ -

£

the piping of the forced hot water heating system. The main
function is to allow a reservoir of compressed air where sys-
tem water can expand to reduce system pressure fluctuations.

One type is air filled and has system water flowing into it,
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an electric water heater.
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Burst expansion tank

allowing it to compress this air. These older tanks were in-
stalled in number throughout the 1950s and 1960s and are
usually cylindrical in shape. These are often positioned in the
home’s floor joists in the basement.

A second and more common expansion tank is the dia-
phragm expansion tank. This type of tank is divided in half by
a rubber diaphragm which has the system water on one side
and is charged with air on the other.

As the water within the system expands, the gas on the op-
posite side of this diaphragm is compressed.

These components can flood completely with water due to
air leaks. This prevents any expansion of water and dampen-
ing of the system pressure, allowing pressures to rise above
intended system levels.

Sarety Revier VaLve FaiLure
The safety relief valve lets water escape if pressure in the boil-
er gets too high. In forced hot water residential systems, this
is maintained at 30 psig. The valve is a spring loaded device
that will open if system pressure exceeds its rated lift pressure.
The effects of corrosion and system impurities can immobi-
lize the moving components of these devices. These same im-
purities can also block water flow through the water intake
piping, eliminating this flow path as well.

BLEVESs are Common

AFTER A ReEcent SERvICE EVENT

These types of explosions most often occur immediately after
a shutdown burner is repaired and the boiler is returned back
into service. In addition to failures of the expansion tank and
pressure relief valve, the inherent cooling and contraction of a
boiler's water during this downtime can set the stage for an
unsafe condition to develop.

During downtimes in burner operation, the water in the
heating system cools and reduces the system pressure. This
boiler pressure will assume the pressure of water entering the
system through the boiler's pressure reducing water feeding
valve due to increased water density and cooler temperatures.
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Relief valve seized
with sediement

(Abeve) Lifting the handle of a pressure relief valve to
check for proper operation

Relief valve seized closed

Upon a burner being returned to operation, this water will and the system pressure should be monitored for proper pres-
then rise in temperature and expand. Without a functioning | sure.
expansion tank to compensate for this expansion, the system If the valve drips, flushing the valve and connecting piping
pressure will quickly rise. with water should remove any impurities. If dripping contin-

As the system’s temperature and pressure continue to rise
even further, the system now becomes reliant upon the opera-
tion of the safety relief valve, which as mentioned above, is
usually set at 30 psig in residential heating systems.

If the safety relief valve 1s incapable of lifting, pressures ap-

proaching thousands of pounds per square inch may develop
and such pressures can cause boiler cast iron sections to fail
while immediately vaporizing the compressed and heated wa-

ter within.

The EFrects oF A BLEVE ExpPLosion

BLEVE explosions damages include a boiler's cast iron sec-
tions being broken apart and cast iron fragments dispersed
throughout the mechanical room. The forces generated can
cause entire cast iron boilers to be dislocated from piping and
their foundations moved many feet from their nitial loca-

tions.

Another manifestation of BLEVE damage is not in a failure
of the boiler pressure vessel but rather the expansion tank.
BLEVEs of these components also cause significant damage

to homes and possible fatal injury where failures occur.

Proper SErVICING SHOULD INCLUDE AUTOMATIC TIRE CHAINS

CHeckine THese CoMPONENTS ' SINGE 1977

The Avris Qo e Lo o Ch . ENGAGE AND DISENGAGE TIRE CHAINS FROM
e merican OCIEI) O Viechanica ngmeermg, apter 3, A DASHEBOARD SWITCH WITHOUT STOPPING

calls for annual maintenance of the pressure relief valve to | EACTORY OPTION OR RETROFIT KITS

insure that it is operating properly. When an oil burner fires | AVAILABLE FOR
into a boiler, not only must the oil burner be maintained, but School Buses - Fire Trucks
also the boiler and associated components, Ambulances - Utility Trucks

Even though a burner technician usually deals with burner Plow Trucks - Tractor Trailers
maintenance and service, it is a simple task to make sure a APPROVED FOR USE IN STATES WITH CHAIN CONTROL AREAS
pressure relief valve is not seized and is capable of function- 800-766-7768 - www.onspot.com
ing properly. A seized valve should be replaced. onspot@optonline.net

The relief valve should then be checked for dripping water
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ues, the valve should be replaced.

A seized valve can be identified by
lifting the valve handle to make sure it
is clear of obstructions and will move
freely.

Care must also be taken to make sure
it is properly installed directly onto the
boiler and that its discharge piping 1s
not reduced in diameter or sealed with
a piping fitting. This action can also re-
move impurities that collect in the
valve and connecting piping.

Watts Regulator, a manufacturer of
relief valves recommends proper service
and installation in their literature, not-
ing: “Important, the discharge line must
be the same size as the valve outlet and
must pitch downward from the valve to
a safe place for disposal. Valve lever
must be tripped at least once a year to
insure that waterways are clear.”

Diaphragm types of expansion tanks
should have the air valve tested for
pressure to make sure there is a proper
charge present. This can be done with a
tire pressure gauge. This air valve por-
tion of the tank should not contain wa-
ter which will flow out of the valve if
the valve is depressed. If water is
present In this portion of the tank, the
unit should be replaced.

i Older Cylindrical expansion tanks

should not be completely full of water
and should be slightly drained if these
are overfilled. System water must have
an “air space” area within these tanks so
that this space can receive any volume
of expanding water.

ConcLusion

With systems off during summer
months or due to burner shutdown, the
return into operation of these heating
systems will induce changes in pressures
and temperatures not experienced since
the end of the last heating season.

During this time, the system will at-
tempt to achieve a thermal and pressure
equilibrium in operation.

Common failures due to a seized
pressure relief valve or flooded expan-
sion tank are easily diagnosed and if
caught in time can prevent an explosion
capable of extensive damage or even
bodily injury to the building occupants.

It is a simple task to make sure these
safety components are functioning
properly during annual service events
and it is a task every professional ser-
vice technician should include into his
annual preventative maintenance check-

list. 4

Air valve on expansion tank
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