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EXECUTIVE SUMMARY:

In order to prescribe safe clearances to combustibles for masonry heaters, more research is needed. A realistic fuelling protocol for worst-case-scenario heater operation needs to be defined that is applicable to a wide range of heater types.

Lopez Labs has conducted testing to help establish baselines to guide in the setting of  future testing objectives. The goal of such testing is to establish reliable fire safety clearances for a variety of heater types.

The existing ASTM guideline specifies a 4” clearance. In order to meet the U.L. guidelines for temperature rise on adjacent combustibles, it appears that, for medium and large heaters, surface temperatures should be limited to approximately 350 deg. F., under any firing condition, when a 4” clearance is used.

A firebox that is constructed to current fireplace code, namely a minimum thickness of 8” of solid masonry, including a firebrick liner, appears to meet the above criterion when fired with 5 back-to-back maximum fuel loads at maximum burn rate. 

The current ASTM clearance guideline therefore seems be adequate for medium and large heaters with fireplace code compliant fireboxes. Requirements for thinner wall heaters may vary, and more data is needed to establish these. Soapstone fireboxes require further evaluation as well.

A further issue for discussion is whether to use a real-world cordwood fuelling protocol, based on the above, or the existing U.L. firebrand protocol. Before a recommendation can be made, testing should be conducted to evaluate the existing U.L. protocol against the overfiring data mentioned above. 
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INTRODUCTION:

The main purpose of building code provisions for masonry heaters and masonry fireplaces is to insure public safety. For fireplaces, clearances to combustibles are specified that have proven to be reliable over a long period of time. Rather than being based on testing over a wide variety of conditions, they are based on conditions that are generally accepted as “known to be safe”.

Masonry heaters are operated in a fundamentally different manner than masonry fireplaces. For a given firebox size, they are designed for larger fuel loads and higher burn rates. 

In many parts of Europe, masonry heaters are traditional appliances and safe rules for construction and operation have evolved over a long period of time. In North America, by contrast, they were introduced only recently. There is no established cultural wisdom associated with their operation. In addition, the United States is much more litigious and the onus is on the manufacturer and builder to assure safe operation under all probable operating conditions, including unintentional abuse by the operator. It is therefore necessary to develop building code provisions that assure the construction of masonry heaters that are safe under all anticipated operating conditions.

Building code for masonry fireplaces specifies minimum thicknesses for firebox walls, smoke chamber walls, and chimneys. In addition, fireboxes are required to be lined with firebricks.

Smaller masory heaters are often built with firebox thicknesses less than those specified by the building code for fireplaces. In addition, some masonry heaters use fireboxes that are not lined with firebricks, but rather with very highly conductive refractory materials such as soapstone. Therefore, code provisions for clearances to combustibles should be developed for these heaters as well.

U.L. standards are established that specify the permissible temperature rise on adjacent combustible surfaces. These standards are generally accepted. What remains is to specify a fuelling protocol for masonry heaters that will represent a realistic worst case safety scenario.

TEST SUMMARY:

In order to obtain baseline data to guide in the setting of a future testing agenda, Lopez Labs has to date conducted 3 sets of tests on 3 different masonry heaters. All tests were conducted with cordwood. An additional test is planned using a U.L. fuelling protocol with firebrands.

In the first test, a plywood panel with a 4” clearance from the test heater was set up. The test heater had a wide range of wall thicknesses and surface temperatures. Surface temperature readings were taken from points on the heater and on the immediately adjacent plywood.

In the second test, a test heater was constructed with different firebox wall constructions. The heater was overfired with 4 loads of cordwood and exterior firebox surface temperatures were recorded. A comparison was made between 8” brick/firebrick and 8” soapstone firebox construction.

In the third test, a medium sized brick contraflow heater was constructed and overfired with 5 back-to-back loads of oak cordwood at 11% moisture content. Exterior surface temperatures were recorded at various points on the heater, including the downdrafting side heat exchange channels.

TEST DESCRIPTION:

January 20, 2000 Test: Surface Temperature Correlations between Heater and Combustible

UL-127 Temperature limits on combustible surfaces are:

90F over ambient room temperature for unexposed (ie., in contact and covered) surfaces and
117F over ambient room temperatures for surface exposed to ambient air.

In order to obtain baseline data to serve as a basis for discussion, three tests were conducted on an unfaced Heatkit-22 heater core at the Lopez Labs facility in Shawville, Quebec

Summary of Results:

This testing was conducted at an ambient room temperatue of 55F. The applicable UL limits on combustible surface temperature would therefore be 145F for an enclosed cavity and 172F for an open cavity.

The graph below shows the surface temperatures for a 4.5" thick firebrick firebox fired with 2 back-to-back loads of  50 lbs of fuel. The test points were 48" above floor level.
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Figure 1. Heater Surface Temperatue and adjacent Combustible Surface Temperature for a single measuring location.
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Figure 2 Combustible Surface Temperature vs. Heater Surface Temperature for 185 data points
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Figure 3. Test Heater Section showing Height of Measuring Locations above Floor.

Figure 2 shows all of the data points for this test. Figure 3 shows the measuring locations. Despite the variety of wall types and elevations above the floor, a reasonably linear relationship is evident between heater and combustible surface temperatures.

A more complete description and data for this test is located online at

www.mha-net.org/msb/html/lopezd.htm
April 19, 2000 Test: Firebox Wall Comparison

A test heater was built with 3 firebox wall sections as follows:

(left wall): 8" soapstone 

(right wall): 8" firebrick/brick 
(rear wall): 4.5" firebrick

(all dimensions nominal)


4 fuel loads of 50 lbs of hardwood at 14% moisture were burned back to back.

Surface temperatures were recorded at 3 locations on each wall.
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Figure 4. Surface Temperatures over time for 3 types of firebox wall construction

A complete description plus the data files for this test are available online at

www.mha-net.org/msb/lopezi.htm
May 15, 2001Test: Worst Case Firing for a 36” x 24” Brick Contraflow Heater

A complete contraflow heater with a 36” x 24” exterior footprint was built. 

The firebox was 14” wide. It was lined with 4.5” of firebrick and had an overall nominal thickness of 8”.

The downdraft channels were lined with 1.5” thick clay flueliners and had an overall thickness of 6”.

A total of 142.5 lb of dry red oak (11% moisture) was burned as follows:
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Figure 5
Surface temperature readings were taken at 13 points on the heater at 30 minute intervals, 
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Figure 6. Surface Temperatures at 13 measurement points. 

A full description of the test, including measurement locations and data sets is available online at

www.mha-net.org/msb/html/lopezj.htm
Plans for Future Testing at Lopez: Compare UL 127 with Real World Firing

The existing UL 127 test method needs to be evaluated in relation to results obtained from the above firing procedures. For example, there may be reason to suspect that the prescribed burn rate with firebrands is too low for masonry heaters. See, for example, 

www.mha-net.org/msb/html/lopezg.htm
Therefore, it is recommended that the test on the 36”x24” contraflow heater, above, be repeated to the UL 127  protocol.

CONCLUSIONS:

For medium and large heaters with fireboxes that meet existing fireplace code, built at the 4” ASTM clearance to combustibles, the safe upper limit on surface temperature appears to be 350 deg. F or perhaps lower.

More testing is needed to determine appropriate clearances and surface temperature limits for small heaters, thin-wall heaters, and for heaters that do not use firebrick, or equivalent, linings in the firebox.

The firing protocol used for the May 15, 2001 test was 5 full firebox loads of oak cordwood at 11% moisture, fired back to back at maximum burn rate. There is general consensus that this satisfies the requirement for a “worst case scenario” firing. An open issue is whether this is too extreme, and whether the number of loads should be set at a lower level.

The brick heater tested, which used a firebox construction that meets existing fireplace code, passed the above test. This can therefore be considered “known to be safe” construction at 4” clearance to combustibles.

U.L. 127 should be tested against a version of the above fuelling protocol.
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