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® What is a Corn Heating Unit?

Corn heating units are devices which generate heat from burning
shelled corn. Although corn heating units are similar to wood-burning
stoves, they have been designed to burn a dry granular fuel, such as
shelled corn. Some units commonly called biomass furnaces are capable
of burning corn in addition to other fuels such as pellets, nutshells, small
wood chips and other grains such as rye, wheat

o and barley.
| Corn heating units can be used to heat a single

room, an entire house, an outdoor building like a
shed or a barn, a greenhouse, a factory, or even an entire school system
or college campus. Depending on your heating needs, corn heating units
come in various sizes, shapes and with many different features. Once the
need has been determined, consumers can choose from a fireplace insert,
stove, furnace or boiler and can also choose between an indoor or an
outdoor unit.

SECOND
EDITION

As a result of high energy
costs and the desire to
lessen our nation’s de-
pendence on foreign oil,
the corn heating industry
has expanded rapidly
in the past few years.
Heating with corn is an
excellent alternative to
the traditional heating
methods of natural gas,
propane, and electricity.
This second edition of
the CORN newsletter has

Shelled corn which will be used for heating purposes in the stove must
be dry, preferably at 15 percent moisture content or less. The corn must also
be free of fine particulates. Corn with a lot of fine particulates and corn cobs

been updated to reflect the
changes in the corn heating
industry over the past
year. This newsletter is a
collection of information
assembled from a variety
of sources to provide
an educational piece to

can cause problems with a fuel stoker auger system. In most situations, corn
heating units burn more efficiently when corn which is free of particulates
is used. |
Corn heating units differ from wood stoves

in many ways. Most importantly, corn heating
units burn 20 percent hotter and burn much
cleaner than wood. The use of a corn heating
unit eliminates the smoky smell of burning wood

consumers and producers
regarding the corn stove
industry. For the purposes
of this newsleter, “corn
heating unit” will refer to
corn stoves, furnaces, and

and also eliminates the messy clean-up. Corn heating units have a
combustion air fan and a fuel stoker, both of which are not common on
standard wood stoves. Corn heating units do not require a traditional
chimney system but instead require an exhaust vent. Some vents can
exit the side of the building, much like a vent for a clothes dryer.

boilers.
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History of Corn Heating Units

Corn heating units date back to as early as the
beginning of the twentieth century. During hard
economic times, farmers burned corn as a way to
heat their homes. It became highly prevalent during
the Great Depression because the market price of
corn was very low and farmers did not have the
money needed to buy fuel.
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How a Corn Heating Unit Works

Corn heating units have become increasingly more efficient over the past decade as a result of technological advances.
Shelled corn is typically delivered from a local farmer or dealer and is stored on-site for larger units. For smaller units,
corn can be bought by the bag usually in 50 Ib increments. In some instances the corn is stored in a metal or plastic bin
which helps to protect it against moisture and pests. Depending on the system in place and the storage capabilities, corn is
either dumped directly into the hopper by the consumer or the corn is transported from a storage bin into the corn hopper
or burn pot through an auger system. The unit can either be a top-fed system where

Types of Corn the auger is placed above the burn pot and the corn is dropped in, or the auger can
Heating Units be a bottom-fed system where the auger feeds into the bottom of the pot. The corn
A number of different pushes up into the pot and the fire burns at the top of the corn pile. Temperature
manufacturers make corn controls determine how much corn is added into the pot. The feed rate of the auger
heating units. They are can be adjusted to regulate the amount of corn burned, which in turn controls the
available in several different amount of heat produced. There are some corn heating units designed with com-
sizes and styles. They are puters that monitor the temperature and signal the auger to automatically transport
available as a: more corn to the pot when needed. This allows the system to automatically adjust
« fireplace insert to the temperature in the room or building.
« space or room heater Since corn will not burn readily in an open pile in the fire chamber, some man-
« stove ufacturers use a small combustion chamber into which the corn is fed and combus-
« hot air furnace tion air is pumped through. In order to support combustion, oxygen is blown into
« hot water boiler the combustion chamber by means of a small fan. The combustion air is usually
. brought in from outside and is not typically air from inside the room. This combus-
Uine §7E o s fuel NE[EIEET tion chamber is actually quite small and could easily fit into a child’s lunch box.
(sForage) 5T VEIES GrEcily Inside the unit, a heat exchanger is used to remove heat from the flue gases and
with a range of one to ten heat the room air. A fan is used to move the room air through the stove where it is
days worth of storage. warmed. This fan may also help in moving the heat further away from the stove.

By-Product Components of a Corn Stove

As corn burns, it produces a by-
product commonly known as clinker,
which is a hard ash-like material. Clinker is
mainly made up of silicon dioxide, so it is
essentially a glass-like substance. Top-fed
auger systems have to be shut down and
cooled in order to clean the pot of clinker.
In bottom-fed systems, the clinker can run
over the sides of the burn pot and fall into

a catch-pan, which can be dumped without 'F""“"" Capacity
. . . uel Hopper

shutting down the unit. Depending on the

size of the combustion chamber, the clinker “Ferris Wheel”

may have to be removed from the unit daily Fesd System

or weekly. With practice, the removal of
the clinker can be done without having to
shut down the unit. A specifically designed
poker is used to suspend the clinker, and
then tongs are used to remove it.

Once the clinker has been removed
from the unit, it can be placed on a garden
or on grass. Clinker can be used as an acid
neutralizer and therefore can act as a soil
stabilizer. 1t will fertilize grasses or flowers
and help them to grow. |

Source: http://www.hinkletown.com/brochure.html Flue Sysherm

S Twelve Tube Heat
Exhangs System

&ir Dynamics
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Large Ash Drawer
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Annual Heating Bill

Maintenance

Like any other furnace or heating unit, corn heating
units require minimal maintenance. In addition to adding
the corn or removing the clinker, these units need annual
routine maintenance.

Each year, the unit should be inspected to ensure that
all components including the hearth, connecting pipe,
air inlets, vents, and the auger are functioning efficiently
and safely. The fans and motors should be inspected and
maintained regularly.

Cleaning out the inside of the stove with a wire
brush to help remove buildup will also help heat your
home or building more efficiently.

Benefits of Using a Corn Heating Unit

Corn heating units can be used for many different
heating purposes and can take the place of other
heating sources that have been used in the past, such as
electricity, propane, heating oil, natural gas or wood.
Corn heating units are economical and are a very
cost-effective alternative to heating with propane or
electricity, or even wood. To heat a 2,000 square foot
home would require approximately 250 bushels of corn
a year. As shown below in the “Comparisons of Heating
Options” chart done by Dr. Chris Schilling at Saginaw
Valley State Univeristy in July, using a corn heating
unit can save anywhere from $300-1500 a year on a
heating bill for a 2,000 square foot home/building. This
represents a great economic savings.

Price of Propana, § per

The chart “Burn Corn or Propane” illustrates the

Comparisons of Heating Options
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Source: Dr. Chris Schilling,
Saginaw Valley State University
July 18, 2006

breakeven points of when it is more economical to heat
using corn or propane. As the chart shows, if the price
of corn is $1.60 per bushel, propane would have to

be priced below $0.40 per gallon in order to be more

economical than burning corn.

In addition, corn heating units utilize an annually
renewable fuel source. Corn is grown across the United
States and was about an 11 billion bushel crop for the
last three years. Corn can also be grown in many other
countries as well. By using corn for heating purposes,
we can help to decrease our use of fossil fuels and other

Burn Corn or Propane

BLl‘I‘IF'I':ﬂIﬂ

| I I I
$08 #1686  $24 %32

Price of Shelled Com, § per 50 Pounds

Source: Dr. Dennis Buffington, Penn State University
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rapidly depleting energy sources. As our forests, oil
and other energy sources are becoming increasingly
depleted, corn is replenished annually and therefore
makes an alternative fuel source that is renewable year
after year.

Since corn heating units are designed to burn under
oxidizing conditions, the resulting smoke is nearly
odorless and consists largely of carbon dioxide and
steam. Unlike the combustion of ordinary fossil fuels,
the carbon dioxide produced during corn burning does
not add greenhouse gases (GHG) to the atmosphere.
Instead, carbon emissions
from corn heating units
are annually renewable
as the carbon dioxide is
reabsorbed in plant matter
by photosynthesis during
the growing season.

Not only are corn
heating units cost
effective, but they are also
environmentally-friendly.
Ordinary household
sized corn burning stoves
do not emit significant
particulate emissions.

It took more than
four million years
to create fossil
fuels (oil, gas and
coal).

It takes 40 years to
grow mature trees.

It only takes four
months to grow
corn.
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CORN MARKETS

In 2005, U.S. corn producers harvested 75.1 million acres of corn with an average yield of 148 bushels per acre.
Combined statistics show production of 11.1 billion bushels of corn. Seed companies continue to develop hybrids and
genetically modify varieties for increased yield potential, vigor, novel traits, resistance to disease, insects and other pests.
Research partnerships of private, academia and the farming sector have enhanced the efficiency and production capacity

of the corn industry.

Michigan Corn Production/Usage Statistics

According to the Michigan Agricultural Statistics
Service, corn producers plant an average of 2.2 million
acres per year with approximately two million acres har-
vested, yielding an average of 143 bushels per acre, for
a total crop of 289 million bushels. Of the state’s total
production in 2005, approximately 157 million bushels
were shipped out of state. In addition, 74 million bushels
of corn, or 26 percent is used in-state for animal feed and
another 30 million bushels is used for ethanol and Dis-
tillers Dried Grains (DDGS) production.

Next to exporting corn, livestock feed is Michi-
gan’s second largest corn usage, which breaks down
further into various animal consumptions.

2005 Michigan Corn Utilization

Processing
(30 mil bu)

Swine .
) (19 mil bu) Dairy
Corn leaving (24 mil bu)

Michigan Beed

(74 mil bu)

(157 mil bu)

Residual
(30 mil bu)

Corn Crop

Michigan is the second most agriculturally diverse
state, behind California. Of Michigan’s field crops in
2005, corn acreage made up 34 percent or over two mil-
lion acres. Yield per acre has increased over 60 bushels

Historical Corn Yields
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in the last thirty years to 149 bushels in 2006 and is pro-
jected to increase by at least 1.2 bushels per year.

Corn Pricing

Corn pricing has remained relatively stable through-
out the past twenty years. As shown by the Historical
Corn Prices Chart, the price of corn has remained
between $1.50 and $2.50. In comparison, propane and
natural gas costs have greatly fluctuated for many years
and have skyrocketed over the past year.
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Historical Natural Gas Prices
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Those heating with corn have a unique market. They
can purchase corn directly from neighboring farms or
farmers which gives them the ability to contract the corn
for the entire heating season. This allows them to set
their heating prices at the beginning of the season and
know what their heating bill will be all winter long.
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Questions to Ask Before Purchasing a Corn Stove, Furnace or Boiler

How much heat is required for your desired space?
What is the heat output of the stove?

An energy audit may be needed to determine your
actual heating needs. The necessary heat output of the
stove will vary based on your location, square footage,
and the type of house or building you would like to heat.
A contractor may be able to help determine your needs.

What products are the stove designed to run on?

Some units are capable of burning corn, wood, pellets,
nutshells, cherry pits, rye, wheat, or barley. Make sure the
stove has the capabilities you want.

Is the stove certified by Underwriters Laboratories
Inc. (UL)?

Some stoves have UL listings which provides a
certification that the product has undergone quality testing
and is deemed safe. Some stoves have
specific components that are listed.

What size is the hopper? How long will
the stove operate on a fill of corn?

Depending on the size of the hopper
and the setup of the unit, you may be
required to fill more frequently, such as
daily rather than weekly. Ask how often
the stove should have to be filled.

Does the stove have a “Self Cleaning
Burn Pot”?

Some stoves have manually cleaned
burn pots requiring daily cleaning for continuous use.

Is the stove self starting? Does it have an electronic
igniter? If so, will it start corn?

Many companies have igniters which start wood or
pellet stoves, but will not ignite corn. Be sure to check if
it is guaranteed to start every time. If so, what is the cost
to operate the igniter?

Does the stove have electronic safety features?

Look for features such as low temperature and high
temperature auto-shutdown, lid open safety switch, and
auto switching on high fuel settings.

What type of exhaust venting is required?

If the stove is an outside model, the venting system
could be incorporated right into the stove. Most inside
models require a class A chimney, which is the same as
wood stoves or fireplaces. Some vents can exit the side of
the building, much like a vent for a clothes dryer.

What material is used in the burn pot (fire area)?

Burn pots are made with a variety of materials
including stainless steel, cast iron, ceramics, etc.

Does the stove have backup electrical capabilities?

Having backup electrical capabilities will keep heat
flowing, even when the power goes out.

Does the unit have hot exposed surfaces?

If the unit has hot exposed surfaces, these areas could
easily cause burns. Be careful of this, especially if young
children will be around the unit.

Who will be taking care of you after the sale?

Before making a purchase, ensure that someone will
be available to answer any questions you have once the
unit is installed and operating.

What are the side and rear clearances?

You need to know how much area you have available
for the stove and how much clearance space is specified
for the model you are considering.

How will corn be stored?

Take into consideration how you plan
to store the corn, whether it be a wagon
or a bin. This will allow you to buy the
corn in larger quantities.

Do you have easy access to a reliable
supplier of corn?

Corn is grown across Michigan by
more than 13,000 producers. You are
making an investment in a unit which
will require corn for years to come and
there will be corn available.

How will a corn stove affect your insurance?

Check with your insurance carrier to determine how
your insurance premiums might be affected.

Are there any local ordinances to be aware of?

Check with local government to ensure compliance
with all necessary codes and ordinances. Most counties
and townships in Michigan do not have specific codes
dealing with corn heating units.

What types of permits are needed for installation of a
corn stove?

Call your township office to obtain the necessary
permit. The permit may be issued by your township or the
State of Michigan. A permit is required before beginning
installation.

Will an inspection be needed after installation?

An inspection is required. Call your township office to
determine who serves as your mechanical inspector. Some
townships have their own, while others rely on the State
of Michigan. Once installation is complete, the inspector
should be summoned.
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