
ENERGY ALTERNATIVES: COAL

J.W. Bartok, Jr.
Extension Agricultural Engineer

Coal is solar energy that has been stored
for 100 to 300 million years. Total identified
reserves in the United States amount to 1600
billion tons, of which 434 billion tons are con
sidered economic to mine at today's prices and
with present technology. With annual consumption
averaging 0.6 billion tons, the reserves should
last several hundred years.

Most of the coal used in the northeast is

anthracite (hard) coal. This is mined in eastern
Pennsylvania and shipped by truck or rail. Bitu
minous (soft) coal is available but used only in
heating plants with pollution control equipment
that limit sulfur emissions to less than 0.5%.

The price of coal in Connecticut varies from
$100 to $130 per ton in one to three ton quanti
ties and $75 to $90 per ton in truck loads. Coal
takes about one-third the space of wood. Although
it does not abosrb moisture, a covered bin area
convenient to truck access and the heating plant
should be used.

One ton of coal has the equivalent heat
value of 150 to 180 gallons of fuel oil. Although
the potential savings from converting to coal seem
significant, other factors should be considered.
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SAVE FUEL WITH YOUR
HEATING SYSTEM THIS SPRING

John W. Bartok, Jr.
Extension Agricultural Engineer

Has the cold blustery winter weather got your
heating system down. Remember that you still have
one-third of the heating season left from March
through May. Here are a few reminders on ways to
reduce fuel usage this spring. A few minutes
attention to these can pay off now that oil costs
are well over a dollar a gallon.

1. Efficiency Test^-The burner on your
boiler or furnace is like the carburetor of your
car. It requires periodic adjustment. The
efficiency of most burners can be increased
5 to 10 percent using the appropriate instru
ments and diagnostic procedures. (See Connecti
cut Greenhouse Newsletter No. 97 for further
information.)

2. Boilers and furnaces operate most
efficiently when operating continuously.
Short cycling that occurs during the warmer
nights of spring results in greater losses
from start-up and shut-down, installing a
stack damper that closes the flue when the
burner is off may save 5 to 10 percent. The
damper is interlocked with the thermostat and
burner so that the burner will not fire unless

the damper is open.

3. Lower Boiler Water Temperature—As the
weather moderates, the heating system can main
tain the desired greenhouse temperature with a
lower water temperature. Losses from the boiler
and piping in unheated areas are reduced as this
water temperature is lowered. Make adjustments
to the water jacket aquastat as the weather gets
warmer.
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HOBBY GREENHOUSE ASSOCIATION

The directors of the Hobby Greenhouse
Association met in Connecticut in Decem

ber enabling this director to attend.
The HGA is only five years old but
already has thousands of members.

Owners of home greenhouses have not
previously had an organization devoted
entirely to the operation of their
greenhouse. The HGA publishes a
monthly bulletin, THE PLANTER, and
offers many other services such as
questions answered, seeds and com
munication with other home green
house owners. Many local chapters
have been formed across the U.S.

All of these benefits come with
membership at only $7.50 per year.
The address is:

Hobby Greenhouse Association
Box 695-F
Wallingford, CT 06492

Jay S. Roths
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More labor is required to burn coal than oil
or gas even if an automatic stoker is used. Most
larger systems employ night men to oversee the
heating plant. Ash removal and boiler cleaning

"^re also necessary in this operation.

Although some of the older boilers that once
used coal can be reconverted, it is often best to
install one of the modern efficient heating units.
These cost in the range of $1000-$2000 per 100,000
BTU per hour output. During the past few years,
several new manufacturers have started marketing
coal units, both furnaces and boilers. A list of
some of these is available from the author.

In Connecticut the Department of Environmental
Protection regulations require that a permit be
obtained for all solid fuel burning equipment with
a heat input of 250,000 BTU per hour or more.
Applications are available from the DEP, State
Office Building, Hartford, CT 06115.

Emission of visible pollutants is limited by
these regulations as is the release into the air
of particulate matter, namely fly ash. Copies of
the regulations are also available from the above
address.

As many older growers will tell you, operat-
J y ing acoal fired unit is much more difficult than

turning the thermostat on an oil furnace or boiler
Coal having an ignition temperature of 800-900°F
is more difficult to start and to keep going than
wood.

A heating unit designed for coal is differ
ent than one for wood. The firebox is usually
taller than it is long to get the deep bed of
coal with its several layers and higher fire
temperature. The grate used to support the fire
(and supply the draft air evenly) must be sized
for the type of coal used.



More draft is needed when burning coal to
draw the air through the tightly packed ash
layer and bed. A larger or taller chimney may
be needed or, as in the case of high output units,
a forced draft can be used. The draft control
system on the heating unit should be designed
to supply most of the air as primary air below
the grate. This is just the opposite of a wood
unit.

One advantage to hard coal when compared
to wood is that no creosote is formed. This
eliminates the potential for chimney fires.

Solid fuel units burn constantly and not
intermittantly as with oil or gas units. For
this reason particular attention should be paid
to the safety control features of the unit. On
hot water boilers this may consist of pressure,
temperature relief valves, draft control when
water jacket temperature exceeds a set limit
and circulating pump control which allows the
water to circulate through the radiators when
the boiler overheats. On furnaces, besides
the damper control, the blower is wired to
operate continuously when the duct temperature
exceeds 250°F.

The installation of a furnace or boiler is

not a job for an amateur. It should be installed
by a qualified installer in accordance with
National Fire Protection Association standards,
state codes and the manufacturer1^ recommenda

tions. In Connecticut the installation require
ments are specified by the state building code
and a permit is needed in addition to the DEP
permit.

GREENHOUSE ENERGY CONSERVATION

This 27 page publication was coauthored by
Dr. John W. White, Professor of Floriculture,
Penn State and Dr. Robert A. Aldrich, Professor
and Department Head, Agricultural Engineering,
University of Connecticut, formerly with the
Department of Agricultural Engineering, Penn
State University.

Greenhouse Energy Conservation considers
primarily mechanical and physical conservation
techniques. Topics discussed include: green
house location and structures, covering, side
and endwall insulation, lapseal, moveable
interior thermal blankets, conservation tips,
cultural conservation techniques, and alter
nate heating systems.

A copy of Greenhouse Energy Conservation
may be secured by writing: Dr. John White,
Small Industries Research, Willard Building,
The Pennsylvania State University, University
Park, PA 16802. Price $2.50.

Review by Allen C. Botacchiy Cooperative
Extension Agent—Horticulture
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