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Masonry Heater Emissions, Efficiency and Viability Study
Background

A masonry heater is a large mass, sealed combustion, wood-burning fireplace that stores heat quickly and releases it over a long period of time. These heaters are very common in Europe and have been used for several centuries. Masonry heaters, however, were an unknown technology in North America prior to 1981. 

Although masonry heaters often look very similar to a fireplace, they are fired in a radically different fashion. A charge of up to 50 lb. of wood is burned very rapidly and the gases are routed through a series of channels where much of the heat is stored in masonry mass. This heat is gradually released into the heated space, i.e., the room, over a long period of time. Emissions and particulates are greatly reduced due to the extreme burn temperatures. A single one hour firing can store heat for up to 24 hours.  

The masonry heater being tested was built by William Reynolds of Solutions to Healthy Breathing and Dan Givens of Stone Castle Masonry. The construction of this heater project was under advisement by Norbert Senf, a member of The Masonry Heater Association of North America and owner of Masonry Stove Builders in Shawville, Quebec- Canada

The rising cost of fuel oil and natural gas are a leading factor in a resurgence of wood burning heaters. Wood as a heating fuel is a sustainable commodity in Alaska and the cost of wood has remained constant. 

Particulate Emissions of a masonry heater are comparable to the most efficient manufactured wood stoves (2 – 5 grams/hr). 

Objectives

1. To establish an accepted protocol for testing masonry and other wood-burning devices.

2. To determine the emissions from an existing wood-burning masonry heater.

3. To determine the calculated burn efficiency of an existing wood-burning masonry heater.

4. To determine most effective way to regulate the combustion air to the heater

5. To compare emissions and efficiency between a masonry heater and (1) a conventional fireplace and (2) a high efficiency manufactured wood burning heater. 

6. To determine viability of masonry heaters in Alaska. 

Tasks

1a.
Purchase and assemble test equipment.

1b.
Consult with Omni Environmental Labs and Norbert Senf of The Masonry Heater Association in Portland, Oregon to create the testing protocol.

1c.
Base protocol on EPA and ATSM standards.
2a.
Obtain cord wood with a 20% moisture content (white birch, spruce and dimensional Douglas Fir for fuel crib construction)

2b.
Separate the wood into ASTM calculated fuel cribs for the heater test.

2c.
Fire the heater for 30 to 50 consecutive days for analysis.

2d.
Measure O², CO, and CO2 and stack temperature starting at firing and continuing 

until completion of combustion.

2e.
Collect and process samples to measure stack gas particulate (PM 2.5 and PM 10) 


emissions.

3a.
Calculate the energy efficiency of the heater using the weight and moisture content of the wood, the emissions and stack gas temperature.

4a.
Record burn time.

4b.
Photograph flames. 

4c.
Record CO change with change in inlet air.

4d.
Thermal image the exterior mass

5a.
Obtain established emissions and efficiency data of a conventional fireplace and of a high efficiency manufactured wood burning heater.

5b.
Compare emissions and efficiency of a masonry heater with a conventional fireplace and with a high efficiency manufactured wood burning heater.

6a.
Determine viability based on quality of emissions, cost effectiveness and performance.


6b.
Determine cost-effective sources of local construction materials

Products

· A standard protocol for testing wood burning devices

· Values of gaseous emissions from a masonry heater

· Measurements of particulate levels from a masonry heater.

· Calculated efficiency of a masonry heater 

· Cost effectiveness and cost comparison of a masonry heater relative to a manufactured wood burning device

· Viability of masonry heaters in interior Alaska

· A professional report

References



ASTM E 1602-1 Standard Guide for Construction of Fuel Burning Masonry Heaters

EPA Method 5G Determination of Particulate Matter Emissions From Wood Heaters 

http://www.omni-test.com/Publications.htm


http://mha-net.org/html/library.htm
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