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Abstract:
The purpose of the study was the design, construction and operation of a wood-fired boiler, used in
conjunction with a heat storage unit,to heat a single-family dwelling.

The system consisted of a fire tube type boiler to heat water that was stored in a 1500 gallon storage
tank. This hot water was used to heat the house through fin tube type radiators mounted under the floor
joists of the main floor of the house. The system was installed and tested in a house located near
Bozeman, Montana.

In order to evaluate the performance of the system, two variables were studied. One was the amount of
potential energy available in the fuel and the second variable was the amount of heat that was actually
realized in the house.

To compare the wood heating system's performance with a conventional heating system, electrical
baseboard heaters were used as a control. The two systems were operated alternating weekly, with the
wood heating system in operation for three weeks and the electrical heating system operating for two
weeks.

Measurements of the temperature both inside and outside the house were taken every hour using two
thermographs. This temperature difference was used to calculate the heat needed to keep the house at a
comfortable temperature. The wood that was consumed in the boiler was weighed to determine the
potential energy available and a watt hour meter was installed on the electrical heating system to record
the amount of electricity used.

It was found that the wood heating system provided heat for $1.75 per million Btu1s and the electrical
heating system provided heat for $5.89 per million Btu's. The wood-fired boiler operated at an
efficiency of 55 percent. 
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