	Q: 
	Can a cornburning stove be financed 
with a Dollar and Energy Saving Loan?

	A: 
	And the answer is — Maybe.
For a cornburning stove to be eligible for financing with a Dollar and Energy Saving Loan, the stove would have to qualify using Forms 32 and 33 and Steps to Obtain a Low-Interest Loan Using an Energy Audit. Using these forms, the stove would need to show a simple payback of 15 years or less, and must replace the existing heating system (See Notes at end of answer).
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In determining if the stove can be financed, look at what is currently spent for heating. Examine the utility bills for a full year. If natural gas is used, look at the gas bills for the summer months. During summer there will be little or no heating costs, only costs for appliances such as hot water, clothes drying or cooking. Subtract that amount from the winter gas bills to determine the amount currently spent for heating. If you have an air source heat pump, or other type of electric heat with air conditioning, look at the lowest electric bill in the spring and fall, which would represent the electricity you use for water heating, stove, lights, television, computer and other uses. If propane is used, and it is delivered so that you cannot determine how much is used for cooking and hot water, a good estimate is one-third for cooking and hot water, and two-thirds for heating. Also calculate the therms, kilowatt hours, or gallons of fuel you use.

Next, examine the efficiency of the current heating equipment and calculate the amount of heat needed for the home. If you have a 90% AFUE (Annual Fuel Utilization Efficiency) gas furnace, and know 50 million British thermal units (Btus) of energy were used for heating purposes (from the previous calculation), then 45 million Btus will be needed to heat the home, or 50 million times 90% (0.90) equals 45 million. 

If an air source heat pump with a HSPF (Heating Seasonal Performance Factor) of 7.8 provides heating and 5,770 kilowatt hours of electricity were used, then 45 million Btus were used to heat the home, or 5,770 kilowatt hours times 1,000 watts per kilowatt times 7.8 HSPF equals 45 million Btus.
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Now, calculate how much corn will be needed for heating. Find out the efficiency of the cornburning stove. Divide 45 million Btus needed to heat your home by the efficiency rating for the stove. For example, if the stove is similar to a conventional furnace and will be connected to a ducted forced air system, and has an efficiency of 77%, then 45 million Btus divided by 77% (0.77) equals 58.5 million Btus of corn. If the stove is a free-standing sealed unit using outside combustion air and has an efficiency of 50%, then 90 million Btus of corn would be needed, or 45 million Btus divided by 50% (0.50) equals 90 million Btus. If the stove is free-standing and uses the home’s conditioned air with natural draft similar to a fireplace, the stove might have an efficiency of 33%. In this case, 136 million Btus of corn would be needed.
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If you call the local elevator and request 52 million Btus of corn, they will send someone out to measure you for a new white suit! The Btus need to be converted to bushels. Corn, when converted to dry matter will have a Btu content of 8,000 to 8,500 Btus per pound. Unfortunately, corn with zero percent moisture is hard to find! Corn at 15.5% moisture, typical for stored corn, has a Btu content of between 6,800 Btus a pound, or 381,000 Btus a bushel. 
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The Btu content drops as moisture increases. If 52 million Btus of corn is needed, that equals 136 bushels of corn. Corn at a price of $2.22 (as of August 29, 2004) 136 bushel equals $302. 

If the corn stove costs $3,000 and a 15 year simple payback is needed, the calculation would be: $3,000 divided by 15 years equals $200. So, $200 a year would need to be saved. If $302 worth of corn is used, then the bill for heating must be $502 or higher. That calculation is: $502 for the current heating bill, minus $302 worth of corn, which results in a $200 a year savings.
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The calculations are nearly done. At the beginning, it was calculate that 50 million Btus of natural gas or 5770 kilowatt hours of electricity were need to heat the home. Divide $502 (the current heating bill) by those amounts of energy. The results are prices of $1.00 per therm of natural gas, or 8.7 cents a kilowatthour. So, energy costs would need to be $1.00 or more per therm for gas, or 8.7 cents per kilowatt hour or more for a a cornburning stove to be financed with a loan, provided the stove that is similar to a typical gas furnace with ducted forced air system.

This answer was provided as guide for using Forms 32 & 33 for the potential purchase of a cornburning stove, and should not be used to determine what source of heat is best for any one individual. Individuals should always weigh alternatives when making a purchase. For heating and air conditioning, it is important to consider proper sizing, efficiencies, initial costs, energy costs, service and reliability. Other factors such as convenience and comfort are also important. The method of calculation could be used for calculating savings when burning other fuels.

Notes and Resources
An existing heating system could be kept as backup, if it is already listed as a prequalified sytem such as a gas furnace with an AFUE of 90% or higher, an air source heat pump with an HSPF of 7.8 or higher, a geothermal heat pump with a COP of 3.0 or higher, a steam or hot water boilers with an AFUE of 83% or higher, gas radiant heat with a combustion efficiency of 80% or higher, a unitary room heat pump with a COP of 3.0 or higher, and combined water and space heating with a CAE of 74 or higher.

The Btu content of corn was based on a report from Penn State University. 

The 77% AFUE for a cornburning stove was based on a report from the Ontario Ministry of Agriculture which found efficiencies for cornburning furnaces ranging from 70 to 85%. The Ministry’s efficiencies may not have been AFUE, which takes into account fan usage, typically a small amount, which might reduce the efficiency by 1 to 2 percentage points. 
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