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VERY LOW EMISSIONS CORDWOOD COMBUSTION IN MASONRY HEATERS
AND MASONRY FIREPLACES - EARLY RESULTS WITH POSSIBLE
IMPLICATIONS

Norbert Senf’

ABSTRACT

Woodsmoke emissions are an increasing health concern in populated areas with certain geo-
graphical features. Site-built open fireplaces now face severe restrictions in a number of ju-
risdictions. The author and colleague J. Frisch have conducted emissions and performance
tests on several masonry appliances over a period of three years. A new result is that a ma-
sonry fireplace retrofitted with an airtight door was able to operate with particulate emissions
that were considerably lower than previous published results, and an order of magnitude
lower than reported results for open fireplaces. A second type of fireplace known as a ma-
sonry heater, characterized by a high burn rate and and the ability to store energy in a ma-
sonry thermal mass, was able to operate with emissions that were an order of magnitude
lower than current requirements for woodstoves certified to the new Canadian Standards As-
sociation (CSA) emissions limits.

INTRODUCTION

This report deals with testing that the author and colleague J. Frisch conducted on three
woodburning masonry appliances - a standard masonry fireplace with an airtight door, a
standard 18” contraflow masonry heater, and a prototype 27" contraflow heater with bake-
oven. All appliances were set up at a test facility (Lopez Labs, Seattle) specifically con-
structed for this purpose.

! Masonry Stove Builders, RR 5, Shawville, Québec, JOX 2Y0.
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We looked at fueling and combustion parameters affecting particulate matter (PM) emis-
sions, carbon monoxide (CO) emissions, and efficiency. The goal is to define a minimum
emissions appliance/operator system. Preliminary indications are that both cordwood fueled
masonry heaters are able to operate with emissions similar to the cleanest pellet stoves. An
unexpected result was that the standard masonry fireplace could apparently be modified to
achieve similar PM emissions performance.

Fuelwood is a renewable energy source. It is the author’s belief that domestic scale biomass
combustion is likely to be a key component in most scenarios for achieving sustainability,
and that masonry appliances can make an important contribution. For example, some current
atmospheric carbon reduction models (Hawken, 1994) require an eventual per capita reduc-
tion of fossil fuel use of 80% to 90% for the average North American. In such a scenario, the
continued widespread use of petroleum for low grade applications, such as home heating, is
clearly a physical impossibility. Emissions then becomes an important public health issue for
cordwood fueled appliances. The presence of smoldering combustion can increase the par-
ticulate emissions from wood fuel by a factor of up to two orders of magnitude, which would
be intolerable in densely populated areas. Will this require conversion to processed fuels,
such as wood pellets and briquettes, or can we develop techniques for cordwood combustion
that are an order of magnitude cleaner than current CSA and United States Environmental
Protection Agency (US-EPA) requirements?

Masonry Heaters

Masonry heaters are high burn rate domestic appliances that use a thermal mass to store heat.
They are native to the colder regions of Europe, with the exception of Britain and France.
Typical systems being built in North America today often resemble traditional masonry fire-
places in outside appearance. In contrast with a fireplace, all of the fuel charge is loaded and
combusted at once. Internal flue gas heat exchange channels transfer energy to the masonry.
The masonry facing reaches typical surface temperatures of 65C, providing the additional
benefit of a true radiant heating system, i.e., the energy is in the longwave range of the infra-
red spectrum.

The ability to store thermal energy allows the burn rate to be decoupled from the heat output.
This scheme avoids smoldering combustion, which is the main technical challenge in con-
ventional stove design. This problem is most intractable in high efficiency houses, where
heat demand can be very low (< 2 kilowatts) for prolonged periods.

Masonry Fireplaces

These appliances are typically site-built by fireplace masons. The system studied at Lopez
Labs consists of a precast refractory firebox embedded in insulating refractory castable. It is
connected to an 8~ diameter insulated metal chimney and fitted with an airtight ceramic
glass door. Conventional masonry fireplaces usually are built under the locally applicable
building code. Codes typically assume that masonry fireplaces will not be fitted with doors
and do not address the issue of additional clearances to combustibles that may then become
necessary because of higher firebox temperatures.
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Canadian studies (Swinton, 1987; McGugan et al., 1989) have shown that a positive feed-
back loop can result from a direct coupling of the combustion air supply, and potentially the
burn rate, to chimney draft. A runaway fire may result. Our testing indicates that the air inlet
may also be configured so that the coupling yields a controlled, clean burn.

TEST METHOD

The Condar Dilution Tunnel Method

The Condar Method, developed by the late Dr. Stockton Barnett, is used at Lopez Labs to
measure particulate emissions. A sample probe extends about 1/2 inch into the stack, from
which the gases immediately enter a 6 inch diameter cylinder which is attached to a pump. In
front of the pump is a filter. 24 holes drilled into the face of the Condar provide a dilution
ratio of approximately 20:1 with air. The orifice is calibrated, and the pump is regulated to
provide a constant pressure at the dilution chamber, insuring a constant sample flow. As the
filters load with particulate, a Variac control on the motor provides pressure compensation
to maintain constant flow. The temperature after dilution is under 90 degrees F., assuring
condensation of atmospheric particulates prior to filtering. The Condar design allows real-
time monitoring of emissions simply by pulling the filters at anytime and weighing them.
The Condar Method is not an official EPA method, i.e., a Method 5. However, it was ap-
proved by Oregon and is known as Oregon Method 41. The Condar has been used to de-
velop, interestingly, the very cleanest burning woodstoves.

Quality Control Procedures
A quality control manual has been written for the Lopez test method and is used for all tests.
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Fig. 1. Distribution of discrepancies between individual and batch filter weights
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It includes a checklist that is followed for the complete test process. Included are calibration
histories for the gas analyzer and the analytical balance, and a detailed fueling protocol, de-
scribed later.

A separate section of the manual deals with the handling of the particulate filters. Handling
and weighing the filters is the most sensitive part of the test procedure. The fiberglass filters
used are moderately sensitive to ambient humidity. Filters are held in the drying cabinet for
24 hours and then conditioned in ambient air for 30 minutes prior to their final weighings.
Filters are 150 mm diameter with a typical weight of 1000 mg. A front and rear filter is used,
and filters are changed in the Condar after the first 15 minutes, for a total of 4 filters per run.
Typical filter catches are 50 mg for the front and 2 mg for the rear filter. An analytical bal-
ance with a resolution of 0.1 milligram is used. As a double check, filters are batch weighed
after being weighed individually. A spreadsheet routine flags any discrepancies.

A statistical snapshot of all Lopez test runs to date for which filter controls were in effect is
provided by the histogram in Fig. 1.

Flue Gas Analysis

A Sun Model SGA-9000 automotive emissions analyzer is used for the flue gas analysis. A
problem with the accuracy of the Os cell used in this type of instrument resulted in a decision
to calculate the flue gas O, from CO and CO,. After consultation (Tiegs, 1994), we devel-
oped the following formula, based on test results for Douglas fir: O, =20.55 - CO, - 0.5CO.
The CO, and CO accuracy of the gas analyzer is very good. Previously reported results for
1993 were corrected and are reported in Table 1.

The Lopez Fueling Protocol

A rule of thumb from past experience is that, for masonry heaters, fireplaces and woodstoves
alike, field test emissions factors tend to be about twice that of laboratory results. This may
stem from the fact that most laboratory protocols so far have used fuel that consists of care-
fully spaced pieces of dimensioned lumber (US-EPA, 1988; Jaasma et al., 1990(1), 1990(2)).

Since we felt that fueling protocol was likely to be one of the main variables affecting emis-
sions, particular attention was paid in this area. A goal of the Lopez protocol is to duplicate
in-home conditions as much as possible. This is because in the United States, where this is-
sue has been addressed, in-home testing has become the only recognized method of establish-
ing performance figures for appliances, such as masonry fireplaces and masonry heaters,
that are not covered by the EPA woodstove regulations.

The Lopez Labs fueling protocol for masonry heaters includes the following items:

e heaters are fired on a 24 hour cycle, which is typical of in-home use
o fuel is old growth Douglas Fir cordwood with no bark
e each piece of fuel is:

e measured for moisture content

e weighed

e measured for length and circumference
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e numbered
fuel load is spread out on floor of lab in sequence and photographed
fuel is stacked in sequence
fuel load in firebox is photographed
the weight of kindling is held constant

e @ e e

Test data is entered into a spreadsheet that is programmed to perform the necessary calcula-
tions. It is programmed in Excel 5.0 for Windows. A graph of stack temperature and the CO,,
CO and HC readings is drawn dynamically on the screen as the data is entered.

TEST RESULTS

Masonry Heaters

Results from 1992 and 1993 tests have been published previously (Senf, 1994). For 1994, we
used the same contraflow heater as before. We also added a new prototype heater, thus al-
lowing two contraflow heater tests per day. The main difference from the stock heater was
an enlargement of the firebox in width from 18” (4570 mm) to 277 (6860 mm). The sloped
back wall of the firebox was changed to a straight wall to allow the inclusion of a bakeoven
above the firebox. Table 1 summarizes the results from 49 test runs on masonry heaters. Run
names are coded by prefix as follows: CF: 18” firebox; HK: 27 firebox; A: 1993; B: 1994,

Table 1. Summary of Test Results from 1993 and 1994

RU . CHAB CFA03 CT-AGE CIADS CRADS CRADT CIEAUS CF-ADY CFAl

ghe PM (Condar) B T T I N VR Y S (R (7 R W T R

ghke CO 506 327 1041 601 308 226 242 174 201 79 920 EECI Y]
Overall Efficiency. % 754 TS 662 661 685 832 521 610 S93 80 5R4 636 6RO 560 602
“Total Weight Ib 194159 188 192 220 185 198 199 253 249 245 200 200 214 203
Wood Masture. %0 B0 280 280 280 333 280 280 450 40 455 455 300 410 SL0 395
Number of Pieces s s 10 10 10 3 i 13 10 " n n 7 i6 n

Surface Volume, in-l 42 43 55 55 s0 s 44 42 a3 LR
Av. Stack Temp. F 178199 192 246 237 35 318 378 364 M5 31 243 293 8 300
Stach Dilution Factor 41 S0 S0 4B 53700 62 47 83 o5 S& 71 47 58 62
Bum Rate dry kg/hr Sl sS4 520 s) 89 69 68 98 81 73 69 ST 66 90 91 6§

F.B07 CINBOR CF-B09 CF-Bio

RUWNG ClAls CEATS 'CF-A20 CF-a2i CF-A% CF-a23 CFBGI CFB2 CFBO3 CF-Bo4 CFB0s CHR0G

kg PM (Condar) 45 09 11 18 27 30 32 25 L 40 22 39 26 23 7o
gkg CO 421 110 205 255 247 227 272 136 342 669 283 527 610 419 190 177
Overall Efficiency. %o 4140741 TI4 665 687 620 727 745 740 680 756 644 635 S0 AR TIQ
Total Weight. Ib 196199 209 204 200 202 195 187 180 175 173 167 167 200 164 167
Wood Morsture. % 4300495 470 465 583 510 370 330 438 388 430 335 313 370 365 320
Number of Pieces 9 ? 8 R 8 7 6 6 8 8 8 8 ¥ 8 & 8
Surface Volume. in-l 34 36 2 33037 42 43 42 44 49 45 45 sp
Av. Stach, Temp. T 368 225 27 265 268 265 222 245 281 305 267 262 299 253 26 34}
Stack Dilution Factor . &0 4.5 38 53 4.6 6.7 4.8 4.0 29 33 2.8 56 438 2% 20 3z
Bum Rate dry hghr g ee 63 TS 75 67 66 68 84 TS g1 68 59 64 63 X
RUN No CF-BIl CF-Bi2 CI-BI3 CF-Bl4 CF-BI5 CF-Bl6 HK-BU2 HK-BO3 HK-BO4 HK-BOS HK-BOG 1IK-BO7 HK-BOS HK-BO9 HR-BI0 1IK-Bll HK-Bi2
gkg  PM (Condar) 09 o 12 07 1 24 39 & z2 34 31 [ RF S 12 46
ghe CO e 325 461 181 143 406 577 216 287 263 422 LS M9 208 255 262 2%l
Overall Efficiency. % 748 732 743 7LS T30 698 608 709 690 664 714 613 660 697 687 654 648
Total Weight. b 169 197 197 168 le8 197 190 176 185 183 168 169 169 176 171 169 168
Wond Moisture. % 405310 405 440 433 393 335 370 40§ 420 4SS 375 375 425 395 338 419
Number of Prcces 8 10 7 R R 8 6 7 . 8 9 8 8 8 % 9 8
Surface Volume. in-l 43 54 4.0 39 40 41 4.2 38 43 A1 45 45 41 4.3 4.8 4
Av. Stach Temp. F 320 264 264 319 346 309 229 249 291 300.0 28S 348 48 338 342 341 352
Stk Dilution Factor 2.6 36 28 35 28 34 81 49 42 47 33 50 41 35 36 43 a2
Bum Rate drv he/hr 75 7472 72 81 7163 1 95 77 %2 69 69 76 73 84 73
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Of particular interest from the 1994 series were the last 4 runs on the 27" heater, which are
reported separately in Table 2.

Table 2. Summary of most recent test results - 4 repeat masonry heater runs and 2 repeat fireplace runs.

Masonry Heater (27" Firebox)

RUN No. AK-BI3 HK-Bl4 HK-BI5 HK-BI6 Mean Stand. 95%
i ) Dev. Conﬁdpnce
oke PM (Condar) 066 048 069 067 TToes 010 009
gkg CO 19.8 23.7 193 252 220 2.88 2.83
Overall Efficiency, % 64.2 60.4 64.4 634 63.1 1.88 1.85
Total Weight, 1b 55.0 453 473 428 47.6

Wood Moisture, % 20.3 16.8 152 17.5 174

Number of Pieces 8 8 9 8 8.3

Surface/Volume, in™ 3.6 4.0 3.9 4.0 3.9

Av. Stack Temp, F 410 422 392 374 399

Stack Dilution Factor 3.7 4.2 3.9 42 4.0

Burn Rate dry kg/hr 10.0 8.5 9.1 8.0 8.9

Masonry Fireplace (2 - 1" Air Tubes, Cold Start)

RONNo. " TTURCBIO FCBIL  Mean
gkg PM (Condar) 086 190 138
gkg CO 414 529 47.1
Overall Efficiency, % 483 55.9 52.1
Total Weight, 1b 238 23.0 234
Wood Moisture, % 17.0 18.0 17.5
Number of Pieces 6 6 6
Surface/Volume, in™

Av. Stack Temp. F 483 461 472
Stack Dilution Factor 5.1 40 4.6
Burn Rate dry kg/hr 59 5.7 5.8

On run HK-B13 we used a slightly different kindling method, kindling the fire from the bot-
tom front of the pile, near the air inlet. One observation had been that a large amount of ini-
tial air significantly reduced the chances of a CO spike during startup. We hypothesized that
flaming from the initial virgin wood surface is greater due to the lack of a char layer. There
is a tendency on startup towards rich (high CO) conditions that is aggravated by reduced re-
activity with combustion air until the firebox is warmed up. We were therefore seeking ways
of controlling the initial flaming sequence in the firebox. With the configuration of run HK-
B13, there was a fast ignition of the kindling which then ignited only the front part of the
pile. This maintained sufficiently fast flaming to ensure a good start without igniting the
whole pile at once and causing rich conditions. The notes from this run are instructive:
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Start: Initial stack temp: 120; Time to start from ignition: 1 minute. Wood stacked
30 min. before ignition. Large pieces. About 1" gap between front top of pile
and angle iron (forms a throat).

5 minutes: Door open a crack (about 0.5"). Good flaming start.

15 minutes: At 17 minutes, flaming is drastically reduced due to larger pieces with less
surface area. Fire is burning mainly above pile. Front of pile is char, not
burning. Closed door at 17 minutes.

30 minutes: Short flames dancing off bottom wood surfaces. Good flaming above, not too
brisk.

The average CO from this run was quite low at 18 g/kg. One advantage of the Condar
Method is that it can provide a preliminary particulate number immediately. Filter weights
on this run translated to 0.62 g/kg after 24 hr. drying, or about an order of magnitude lower
that the US-EPA woodstove limit.

There were only 3 test slots left for the year, and they were used to do repeat runs of HK-
B13. The result was a very consistent 4 run series with little apparent data scatter. Average
particulate emission factor was 0.58 g/kg with a 95% confidence level of 0.09 g/kg. A statis-
tical summary of other parameters is presented in Table 2. A good first order validation of
these runs is provided by the fact that tests were conducted on 4 other systems during this
interval, and there is no indication of unusual results in the other data sets.

Fuel sizing. In our opinion, fueling parameters are the main variable that we see in masonry
heater combustion, once basic errors relating to combustion air location and sizing are
avoided. We have developed a detailed fueling protocol at Lopez that allows us to track,
among other things, the ratio of surface area to volume of fuel, which is used as an indicator
of sizing. The statistical distribution of fuel sizing for 38 masonry heater tests for which this
data is available is shown in Fig. 2. Figure 3 shows a histogram of the distribution of particu-
late emissions factor against the fuel sizing ratio for 41 tests.

Masonry Fireplaces

For the 1994 test series, a decision was made to use the fireplace tests as a control for the
overall test procedure and simply repeat the same burn every day. Two changes were made
from 1993. The conventional “cowbell” combustion air inlet on either sidewall was replaced
by a length of 1.5” i.d. steel tubing, aimed directly at the fire. In addition, a fast start was
used. The fireplace was run as the last test of the day, and the day’s accumulation of cold and
hot charcoal was used as a starter.
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Table 3 compares the results from the standard air supply in 1993 with the modified air sup-
ply. In addition to a large particulate emissions reduction, the most obvious change observed
was in excess air, which was reduced from 1000% to 410%. Qualitatively, this was observed
as a “blowtorch” effect with the new air supply. With an airtight door, all of the chimney
pressure is available at the firebox combustion air inlet to maximize the velocity of combus-
tion air at the inlet opening. Less air is able to bypass the combustion process, resulting in a
higher burn rate and higher stack pressure. A conventional fireplace lacks a heat exchanger,
and therefore a higher burn rate, assuming equivalent excess air, results immediately in
higher stack temperature. Stack temperature and burn rate become coupled by the combus-
tion air. The flow in the air tube is most likely still laminar, however. For a pressure differ-
ence of 40 pa across a circular orifice, calculated air velocity is around 1 ft/sec. For airin a
1 dia. pipe, the critical velocity (transition from laminar to turbulent flow) is approximately
3 ft./sec.

The blowtorch effect mentioned above has been flagged as a potential safety problem by
CMHC (Swinton, 1987; McGugan et al., 1989). We did not observe this effect, however,

Table 3. Comparison of masonry fireplace emission factors.

Data Source, by Appliance Type Particulates, g/kg Carbon Monoxide,
gke
Lopez Labs . (Douglas Fir
cordwood):
Fireplace (Rosin) w. airtight 6.6 44

door - conventional air

supply.(16 tests, cold start)

Fireplace (Rosin) w. airtight 2.5 35
door - high velocity air supply

(8 tests, hot start)

Fireplace (Rosin) w. airtight 12 42
door - high velocity air supply
(2 tests, cold start)

OMNI (in-home tests, owner’s

fuel)
Open fireplaces, conventional 24.9 107
Open fireplaces, Rosin 104 53

VPI (dimensioned D.F. lumber)

Open fireplaces, all 11.5 92
Comparison with US-EPA AP- | average of all in-home test data:
Masonry Heaters 28 75
Phase II Woodstove 73 70
Phase 1] Pellet Stoves 2.1 20
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with the previous “cowbell” air setup. With the cowbell, air first hits a deflector and is
bounced away from the fire. Much of the air bypasses the fire, as evidenced by the 250% in-
crease in excess air. This illustrates the great influence of geometry-dependent parameters in
fireplace combustion. We believe that they will prove to be the key variables once a larger
testing database on fireplaces is developed. Accordingly, geometry dependent parameters
should be carefully accounted for in test protocols.

There was an indication that the nozzle could be reduced to the point of creating a very
“normal” looking fire without a significant PM penalty. The air tubes were changed from
1.5 to 17 starting with run FC-B09. Using a fast start as before, the 10 minute observation
from this run reads as follows:

“10: Much slower start with the 1" air tubes. Much more controlled. More realistic,
no runaway fire.”

PM remains low, although CO is up to 40 g/kg. Actual air consumption can be approximated
as follows: stochiometric air for wood is 600 I/kg., so our observed burn rate of 6 kg/h (dry)
at 400% excess air would require a flow of 1.9 I/sec (4.0 cfm) per tube, assuming an
(unrealistically low) door leakage of zero. If we use a ballpark value of -40 pa for stack pres-
sure, a calculated flow in each tube is about 1.0 I/sec.
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Fig. 2. Distribution of average fuel sizing ratio for 38 masonry heater tests.
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Fig. 3. Distribution of PM emission factor by fuel sizing ratio for 41 masonry heater tests.

Up to this point in the fireplace runs, we were assuming that the low PM factor was related
to the hot start. While this was interesting, it is not typical of field conditions for fireplace
use. For the next run, FC-B10, we decided to try a conventional cold start. To our surprise,
we saw the lowest PM number of the two year series, at 0.77 g/kg. CO was still elevated at
37 g/kg. Next we did a repeat, FC-B11, which unfortunately was the last test in the series.
Again, PM was low at 1.7 g/kg and CO was elevated at 47 g/kg. Results for the two cold start
tests with the 17 air tubes are reported in Table 2 and compared with the last 4 masonry
heater runs. Table 3 provides a summary of all Lopez fireplace tests, including a comparison
with overall averages from field testing for other appliances, as compiled by EPA (EPA,
1992).

CONCLUSIONS

Masonry Heaters

North American testing to date of masonry heaters clearly establishes that as an appliance
class they operate well below EPA Phase IT limits for particulate emissions set for wood-
stoves. Testing conducted at Lopez Labs, though not conclusive, strongly suggests that sus-
tained performance at a PM factor below 1 g/kg may be possible. This could qualify some
masonry heaters for use in airsheds with some of the strictest RWC (Residential Wood Com-
bustion) regulations, such as Reno-Sparks, Nevada (Goodrich and Jennison, 1994).

Masonry Fireplaces

PM emissions performance equivalent to EPA Phase II pellet stoves has been demonstrated
for a site-built masonry fireplace retrofitted with an airtight door and a simple high-velocity
air supply. The lack of additional data points at this time limits further conclusions. How-
ever, it is significant that this is the first report in the literature of the potential for site-built,
cordwood-fueled masonry fireplaces to be clean burning.
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DISCUSSION

Repeatability

Although it is a limited data set, the repeatability demonstrated during the last four masonry

heater runs is new, and has not been demonstrated before by other test protocols. Nothing in

the Lopez fueling protocol or the Condar Method indicates any inherent lack of resolution or
repeatability, vis-a-vis other methods.

The Need for Condar Calibration

The largest uncertainty in the Lopez Labs results is the lack of calibration, at low PM levels,
of the Condar Method against the EPA-M5G dilution tunnel method, as well as against the
other two field methods (the OMNI Environmental AWES (Automated Woodstove Emis-
sions Sampler) and the VPI (Virginia Polytechnic Institute) Field Sampler).

In our opinion, this lack of calibration is currently one of the main obstacles to developing
very clean burning appliances and obtaining recognition and acceptance for such appliances
from regulatory authorities. Cordwood burning appliances are more susceptible to operator
influence than, for example, pellet stoves. The parameters relating to fuel size, stacking
method, and ignition method need to be mapped before optimum real-world strategies can be
developed.

The Need for Low Cost Tools

It is wasteful to use expensive and overly elaborate methods if a low cost method is likely to
prove adequate, if not equivalent, in accuracy. All three recognized methods for obtaining
M5H equivalency involve, among other things, a labor intensive (and environmentally ques-
tionable) acetone rinse of equipment, probes and hoses. This added overhead may prove re-
dundant for sub-1 gram systems.

At a testing workshop in 1991(Barnett et al., 1991), Dr. Barnett provided the following de-
scription of the Condar:
“It is extremely fast and extremely reliable. All the other techniques, as used
on location by manufacturers, have proved to be too slippery... they’ve been a
problem, but this one has not. We used to take this one around to M5H loca-
tions and got the same relationship between it and MSH. You cannot do that
with a dilution tunnel. You probably can’t even do it with SH and SH.”

The Condar has no sample hoses to rinse out, nor do we see any significant deposits in the
dilution chamber after three years of testing. In addition, we can obtain real-time particulate
data, which will be an asset in the study of operator influence.

POSTSCRIPT

It is interesting to note that the testing at Lopez Labs started as a grass roots effort by the
small community of masonry heater builders. The ori ginal seed projects in this field (Jaasma
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etal., 1990(1), 1990(2)) were triggered by regulatory changes imposed from above. How-
ever, the main driving force now seems to be individual heater masons recognizing both the
lack of, and need for, tuning data to improve masonry heater emissions performance beyond
that required by regulators. There appears to be little or no economic incentive to masonry
heater manufacturers, for example, to provide leadership for what in the end are brand-
independent, generic results. Current economic models are not yet able to incorporate such
factors as sustainability criteria. The work at Lopez Labs is a good example of a bottom-up
effort.

On the masonry fireplace side, there is currently an effort funded by the Western States Clay
Products Association to develop a clean burning masonry fireplace (with an airtight door), in
collaboration with Lopez Labs and the McNear Brick Company (San Rafael, CA). It is, once
again, a reaction to a proposed ban on the construction of new masonry fireplaces, in this

- case on a local political level in Fresno county, California. The unexpected discovery of an
apparently clean burning masonry fireplace at Lopez Labs came somewhat late in the regula-
tory game. Nevertheless, the masonry industry might seriously consider adopting a more pro-
active stance in the fireplace area, rather than resigning itself to fossil-fueled surrogates.
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