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STOVE BUILDER INTERNATIONAL, INC.
250 de Copenhague
ST-Augustin-de-Desmaures, Qc, G3A 2H3

SCOPE
Intertek Testing Services NA (Intertek) has conducted testing for Stove Builder
International Inc., on model FP-15 Waterloo (HE350 Series) wood burning room heater to
evaluate all applicable performance requirements included in “Determination of
particulate matter emissions from wood heaters.” FP-15 Waterloo is a representative
model of the HE350 Series. This series includes the following models: FP-15 Waterloo, FP-
15A Waterloo, Horizon, Monaco XL, WFP100 and St. Clair 4300.

The test was conducted to determine if the unit is in accordance with U.S EPA
requirements under EPA 40 CFR Part 60 “Standards of Performance for New Residential
Wood Heaters, New Residential Hydronic Heaters and Forced-Air Furnaces”. This
evaluation was conducted on June 8™ to June 10", 2016. The following test methods were
applicable:

ASTM E2515-11- Standard Test Method for Determination of Particulate Matter
Emissions Collected by a Dilution Tunnel

ASTM WK47329-14 (draft version of the published ASTM E3053-17) - Standard
Test Method for Determining Particulate Matter Emissions from Wood Heaters
using Cordwood Test Fuel. It is based on EPA letter dated January 21 2016.
CSA B415.1-10 - Performance Testing of Solid-Fuel-Burning Heating Appliances
Testing was performed by the undersigned at client's facility.
This report does not constitute certification of this product nor an opinion or endorsement by this
laboratory.
SUMMARY OF TEST RESULTS
The appliance tests resulted in the following performance:
Particulate Emissions: 1.6 g/hr

Carbon Monoxide Emissions: 2.7 g/min
Heating Efficiency: 64% (Higher Heating Value Basis)
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This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client.
Intertek's responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any
party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this report.
Only the Client is authorized to permit copying or distribution of this report and then only in its entirety. Any use of the Intertek name
or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in writing by Intertek.
The observations and test results in this report are relevant only to the sample(s) tested. This report by itself does not imply that the
material, product, or service is or has ever been under an Intertek certification program.

TEST METHOD(S)
The specimen was evaluated in accordance with the following:

ASTM E2515-11- Standard Test Method for Determination of Particulate Matter Emissions Collected by a
Dilution Tunnel

ASTM WK47329-14 (draft version of ASTM E3053-17) - Standard Test Method for Determining Particulate
Matter Emissions from Wood Heaters using Cordwood Test Fuel. It is based on EPA letter dated January

21, 2016.

CSA B415.1-10 - Performance Testing of Solid-Fuel-Burning Heating Appliances
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MATERIAL SOURCE

A sample was submitted to Intertek directly from the client. The sample was not independently
selected for testing. The test unit was handed to the Intertek representative at client’s facility in
St-Augustin-de-Desmaures, Quebec. The unit was inspected upon receipt and found to be in good
condition. The unit was set up following the manufacturer's instructions without difficulty.

Following assembly, the unit was placed on the test stand. Prior to begin the emissions tests, the
manufacturer operated the unit for a minimum of 50 hours at medium burn rates to break-in the
stove. The unit was found to be operating satisfactory during this break-in. The 50 plus hours of
pre-burning were conducted from May 26™ to June 2"Y, 2016. The fuel used for the break-in
process was beech cordwood. Table 1 shows the summary of the burn time in each test ran at
medium burn rate; raw data is available on Appendix F — Unit pre-burn documentation.

Table 1 - Pre-burn time at medium burn rate summary

BATE DURATION | LOAD TYPE FUEL ADDED | MOISTURE
(MIN) () (LBS) (% DB)
2016-05-26
(#457) 980 Medium fire 51.22 21.7
2016-05-30
(#460) 700 Medium fire 51.19 23.0
2016-05-31
(#461) 680 Medium fire 52.12 22.3
2016-06-02
(#462) 990 Medium fire 51.88 21.9
Total 3350 Minutes
55.83 Hours

Following the pre-burn break-in process the unit was allowed to cool and ash and residue were
removed from the firebox. The unit's chimney system and laboratory dilution tunnels were
cleaned using standard wire brush chimney cleaning equipment. On June 7%, 2016, the unit was
set-up for testing.
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EQUIPMENT

EQUIPMENT

Floor scale

DGM system 1

DGM System 2
Reference DGM
Temperature acquisition
Pitot tube type S*
Analytical scale

Table scale

Hot wire anemometer*
Magnesense (tunnel)
Magnesense (draft)

DGM system 3

Relative humidity temperature
meter

Moisture Content Standard
Multimeter

Thermometer Calibrator
Anemometer

Mass flow meter

Mass flow meter

INV
NUMBER

SBI-014
SBI-046
SBI-047
SBI-103
SBI-096
SBI-239
SBI-206
SBI-222
SBI-241
SBI-250
SBI-253
SBI-276

SBI-213
SBI-153
SBI-194
SBI-096
SBI-097
SBI-259
SBI-260

CALIBRATION
DUE

March 31, 2017
August 03, 2016
September 26, 2016
September 02, 2016
April 04, 2017

June 09, 2016
March 31, 2017
March 31, 2017
June 09, 2016
September 03, 2016
March 18, 2017
June 02, 2016

October 14, 2016
April 19, 2017

April 07,2017

April 07, 2017

April 22, 2017
September 03, 2016
October 15, 2016

8431 Murphy Drive
Middleton, WI 53562

Telephone: 608-836-4400

Facsimile: 608-831-9279
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MU

+0.012 kg
2% F.S.
2% F.S.
2% F.S.
+0.5°F
£0.003 in.H20
10.17 mg
10.6g
+0.07 ft/min
+0.00015 in.H20
+0.00015 in.H20
2% F.S.

3%
+0.2%
1% Q
+0.5°F

12.9 % Fpm
+0.3% rdg
+0.3% rdg

*Note: SBI-239 and SBI-241 were send to calibration after testing. Both were left “as is”. This has
no impact on the certification data.

LIST OF OFFICIAL OBSERVERS

NAME

Guillaume Thibodeau-Fortin
Vincent Pelletier

Claude Pelland, P.E.
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TEST PROCEDURE

From June 8" to June 10™, 2016, the unit was tested for EPA emissions. For wood stoves or wood
insert, the test was conducted in accordance with ASTM WK47329 and ASTM E2515-11. The fuel
used for the test run was beech cordwood.

The applicable EPA regulatory limits are:

Step 1 —-2015—4.5 grams per hour.
Step 2 —2020 — 2.0 grams per hour with crib, 2.5 grams per hour with cordwood.

MANUFACTURER LOADING PROCEDURE

General: Use 16 inches beech cordwood for all loading types.

Kindling (8.0 lbs) - The kindling is made of 10 pieces of wood that are 10% of moisture content.
Use finely split pieces on top, and bigger pieces on the bottom. Place four rows of kindling for
lighting. Put 2 kindling pieces on the bottom brick in a North-South orientation. Then, put 2 other
kindling pieces above the first one in an East-West orientation. Then, put four pieces on top in a
north-south orientation and finally put two more pieces on top in an east-west orientation. Leave
a little space between each piece. Place crumbled newspaper on top of the kindling (4 full sheets).
Light up the paper and let the door ajar at 90° and wait approximately 5 minutes, then close the
door. The fan is always OFF.

SUF (12.0 Ibs) - When there is a coal bed of 2.2 Ibs left, break coals and level coal bed, then add
start-up fuel (four pieces). Put the first two pieces in the north-south orientation and a second
row of two pieces in the east-west orientation. They should be 6 inches apart from each other on
each row. Let burn for 30 minutes.

Low Pre-load (high fire) (42.8 lbs) - When there is a coal bed of 4.4 |bs, break coals and level coal
bed. If there are non-breakable pieces, put them on the side. Add pre-load (six pieces). Place the
2 rows of three pieces in a north-south orientation. They should touch the rear bricks and be 1 %
inch apart from each other. Put back on the top the non-breakable parts that have been put aside.
Close the door immediately, leave air control fully open and let burn until the weight is down to
8.0 Ibs (if there are visible flames near 9.0lbs, a short raking would help). Close the air controls
(both primary and auxiliary air control). Start a timer for the minimum 1-hour of conditioning. Let
burn until weight is down to 6.5 Ibs and the average temperature is near 325°F, then rake.

Low fire load (51.3 Ibs) - Place two rows of three pieces on the left side of the fire chamber in a
north-south orientation then place on the right side of the two rows the seventh piece. They
should be at approximately 1 inch apart from each other. Let the door ajar for 5 minutes and then
close the door with the primary air control fully open. Wait for approximately two more minutes
before closing manually the primary air control. Make sure the auxiliary air control is fully closed.
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The automatic primary air shut-off device will reduce the air intake when the inner thermostat
temperature will be reached. The fan is fully opened when the insertion of the test load.

Medium Pre-load (high fire) (42.8 Ibs) - Use the same method than for low burn rate except the
following: At 12 lbs, close the primary air control and open the aukxiliary air control for minimum
of 1h-conditioning period. If there are visible flames near 9.0lbs, a short raking would help. Let
burn until weight is down to 8.0 Ibs and the average temperature is near 400°F, then rake.

Medium fire load (51.3 Ibs) - Use the same method than for low burn rate except that the auxiliary
air control should be full open.

High fire load (42.8lbs) — When there is a coal bed of 4.4 lbs, break coals and level coal bed. If
there are non-breakable pieces, put them on the side. Add high fire load (six pieces). Place the 2
rows of three pieces in a north-south orientation. They should touch the rear bricks and be 1 %
inch apart from each other. Put back on the top the non-breakable parts that have been put aside.
Close the door immediately, leave air control fully open until all fuel is consumed and the scale is
back to 4.4 Ibs. The fan is fully opened when the insertion of the test load.

TEST SET-UP DESCRIPTON

A 8" flue is connected to a standard 8” diameter insulated chimney system installed to 15’ above
floor level.

AIR SUPPLY SYSTEM

Combustion air enters at the bottom-right of the heater, which is directed to the firebox with
flexible pipe. All gases exit through the 8” flue located on top of the heater.

TEST FUEL PROPERTIES

The species of fuel used was beech. The fuel was split cordwood of nominal length of 16 inches +
1 inch. The fuel was dried in air to an average moisture content between 18% and 28% on a dry
basis. Cordwood fuel was loaded from in a north-south orientation into the firebox per
manufacturer’s instructions.

SAMPLING LOCATIONS

Particulate samples are collected from the dilution tunnel at point 20 feet from the tunnel
entrance. The tunnel has two elbows and a mixing section in the system ahead of the sampling
section. (See Figure 1.) The sampling section is a continuous 13-foot section of 8-inch diameter
pipe straight over its entire length. Tunnel velocity pressure is determined by a type “S” Pitot tube
located 100 inches from the beginning of the sampling section. The dry bulb thermocouple is
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located on the pitot tube. Tunnel samplers are located 48 inches downstream of the Pitot tube
and 36 inches upstream from the end of this section. (See Figure 1.)

Stack gas samples are collected from the steel chimney section 8 feet 6 inches above the scale

platform.

Max. Length
9.1 m (30 ft)
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Figure 1 - Dilution tunnel

SAMPLING METHODS

PARTICULATE SAMPLING
B‘c'fPASSB ESS
Z= W v FOTOMCTER
=i DRYING  PUMP
~ | PROBE  COLUMN
—
= SYSTEM 1
= —
BY-PASSB ESS
Z= W & FOTOMCTER
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M
= SYSTEM 2
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Figure 2 - Stack gas sample train
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Particulates were sampled in strict accordance with ASTM E2515-2011. Schematic is presented
on Figure 2. This method uses two identical sampling systems with Pall TX-40, 47-mm diameter
filters. The dryers used in the sample systems are filled with “Drierite” before each test run. In
order to measure first-hour emissions rates, a third filter set is prepared at one hour into the test
run, the filter sets are changed in one of the two sample trains. The two filter sets used for this
train are analysed individually to determine the first hour and total emissions rate.

At the conclusion of each test program the dry gas meters are checked against our standard dry
gas meter. Three runs are made on each dry gas meter used during the test program. The average
calibration factors obtained are then compared with the six-month calibration factor and, if within
5%, the six-month factor is used to calculate standard volumes. Results of this calibration are
contained in Appendix E.

An integral part of the post-test calibration procedure is a leak check of the pressure side by
plugging the system exhaust and pressurizing the system to 10” W.C. The system is judged to be
leak free if it retains the pressure for at least 10 minutes.

The standard dry gas meter is calibrated every 6 months using a Spirometer designed by the EPA
Emissions Measurement Branch. The process involves sampling the train operation for 1 cubic
foot of volume. With readings made to .001 ft3, the resolution is .1%, giving an accuracy higher
than the +2% required by the standard.

STACK SAMPLE ROTAMETER

The stack sample rotameter is checked by running three tests at each flow rate used during the
test program. The flow rate is checked by running the rotameter in series with one of the dry gas
meters for 10 minutes with the rotameter at a constant setting. The dry gas meter volume
measured is then corrected to standard temperature and pressure conditions. The flow rate
determined is then used to calculate actual sampled volumes.

GAS ANALYZERS

The continuous analyzers are zeroed and spanned before each test with appropriate gases. A
mid-scale multi-component calibration gas is then analyzed (values are recorded). At the
conclusion of a test, the instruments are checked again with zero, span and calibration gases
(values are recorded only). The drift in each meter is then calculated and must not exceed 5% of
the scale used for the test.

At the conclusion of each unit test program, a three-point calibration check is made. This
calibration check must meet accuracy requirements of the applicable standards. Consistent
deviations between analyser readings and calibration gas concentrations are used to correct data
before computer processing. Data is also corrected for interferences as prescribed by the
instrument manufacturer’s instructions.
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TEST METHOD PROCEDURES

LEAK CHECK PROCEDURES

Before and after each test, each sample train is tested for leaks. Leakage rates are measured and
must not exceed 0.02 CFM or 4% of the sampling rate. Leak checks are performed checking the
entire sampling train, not just the dry gas meters. Pre-test and post-test leak checks are
conducted with a vacuum of 10 inches of mercury. Vacuum is monitored during each test and the
highest vacuum reached is then used for the post-test vacuum value. If leakage limits are not
met, the test run is rejected. During, these tests the vacuum was typically less than 2 inches of
mercury. Thus, leakage rates reported are expected to be much higher than actual leakage during
the tests.

TUNNEL VELOCITY/FLOW MEASUREMENT

The tunnel velocity is calculated from a center point Pitot tube signal multiplied by an adjustment
factor. This factor is determined by a traverse of the tunnel as prescribed in EPA Method 1. Final
tunnel velocities and flow rates are calculated from EPA Method 2, Equation 6.9 and 6.10. (Tunnel
cross sectional area is the average from both lines of traverse.)

Pitot tubes are cleaned before each test and leak checks are conducted after each test.
PM SAMPLING PROPORTIONALITY

Proportionality was calculated in accordance with ASTM E2515-11. The data and results are
included in Appendix B.

DEVIATIONS FROM STANDARD METHOD:

The following deviations were requested by EPA on January 21%, 2016 letter:

Changes to ASTM WK47329 are:
1. The wood heater must be aged for 50 hours as stated in Appendix A-8 Part 60 Test

Methods 26 through 30B, procedures section 2.1.4 and not the 48 hours as stated in
WK47329 section 9.1.4.

2. The end of the test criterion is defined when the weight scale indicates the remaining of
the test fuel as 0.0 Ibs (0.00kg) or les for 30 seconds. This criterion should be used for the
high fire, low and medium burn rates.

3. Section 9.5.1 Start-up Condition. The average heater surface temperature per 9.2.2 and
the flue-gas temperature per 9.2.4 at the start of the test run must be less than a 10°F
above ambient for the high fire test category.
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4.

6.

Section 9.6.14 Invalid Test Run. The test run shall be considered invalid if less than the full
test fuel weight has been consumed and there is no measurable weight loss (<0.1 Ib
(0.05kg) or 1.0% of the test fuel weight, whichever is greater) for at least 30 minutes.
Coal bed conditions prior to loading test fuel. The coal bed should be a level plane without
valleys or ridges for all test runs in the high fire, low and medium burn rate categories.
The pre burn cycle burn rate category, leading into a test run, should be the same as the
attempted burn rate category of the actual test. Example: If a low burn category is the
desired test, the pre burn should be at a low burn setting and likewise for a medium low,
medium high and high burn rate categories.

Changes to ASTM E2515-11 must be as followed:

1.
2.

The filter temperature must be maintained between 80- and 90-Degrees F during testing.
A glass cyclone must be used between the sampling probe and the filter holders when the
total particulate catch is expected to exceed 100 mg or when water droplets are present
in the stack gas. This cyclone and its contents must be included in the pre-test weighing
and post-test desiccation and weighing.

Filters must be weighed in pairs to reduce weighing error propagation. See ASTM E2515-
11 Section 10.2.1 Analytical Procedure.

Sample filters must be Pall TX-40 or equivalent Teflon coated glass fiber, and of 47 mm,
90mm, 100mm or 110mm in diameter.

Only one point is allowed outside the +/- 10% proportionality range per test run.

A deviation was performed for the measurement of first hour of particulate matter emissions. A
third independent and complete sampling train was installed. During the development of ASTM
WK47329, some labs observed that doing a filter switch on one of the sampling train ended most
of the time in a deviation between the two filter trains. That is the rationale for using a third
independent sampling train.

No other deviations from the standard were performed, however, only applicable sections of
standards were used during all testing.

TEST CALCULATIONS

Weight of test fuel load, dry basis ASTM WK47329

where:
MFLdb
MFLnwb
MCFin

Meias= z((MFanb)(100)/(100+MCFLn))

= weight of test fuel load, dry basis, Ib (kg);
= weight of each test fuel piece, n, in test fuel load per 8.4.1, wet basis, Ib (kg);
= average fuel moisture of test fuel piece, n, in test fuel load, % dry basis; and
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n = individual test fuel pieces that comprise the test fuel load, as applicable.

Weighted Average Determination ASTM WK47329

Viwa = 0.4(Vitave))+ 0.4(Vinmave)+ 0.2(Vinave)

where:
Viwa = Weighted average for variable /;
Vi = Test result variable (Particulate Matter: g/h, g/kg,

Ib/MMBtu; % Overall Efficiency: HHV, LHV;
Carbon Monoxide: g/h, etc.)
Vitave = Arithmetic average for variable Vi for all test runs
(except per 8.6.13 or 8.9) that are included in the
low fire burn rate category
Vimave = Arithmetic average for variable Vi for all test runs (except per 8.6.13 or 8.9) that are
included in the medium fire burn rate category;
= Arithmetic average for variable Vi for all test runs (except per 8.9) that are included in the

Vi
rave high fire burn rate category.

NOMENCLATURE FOR ASTM E2515:

A = Cross-sectional area of tunnel m2 (ft2).

Bws = Water vapor in the gas stream, proportion by volume (assumed to be 0.02 (2.0 %)).

Co = Pitot tube coefficient, dimensionless (assigned a value of 0.99).

Cr = Concentration of particulate matter room air, dry basis, corrected to standard
conditions, g/dscm (gr/ dscf) (mg/dscf).

Cs = Concentration of particulate matter in tunnel gas, dry basis, corrected to standard
conditions, g/dscm (gr/dscf) (mg/dscf).

Er = Total particulate emissions, g.

Fo = Adjustment factor for center of tunnel pitot tube placement.

Fp = Vstrav/Vscent

g
(g lmole)(mm Hg) %

(K)(mm water)

Kp = Pitot Tube Constant, 34.97 5[

c
or

Wb .
——mole)(inHg)_1
= Pitot Tube Constant, 85.49 yi [M 2

sec (R)(in water)

L, = Maximum acceptable leakage rate for either a pretest or post-test leak- check, equal
to 0.0003 m3/min (0.010 cfm) or 4 % of the average sampling rate, whichever is less.

Ly = Leakage rate observed during the post-test leak-check, m3/min (cfm).

Mp = mass of particulate from probe, mg.

ms = mass of particulate from filters, mg.

mg = mass of particulate from filter gaskets, mg.
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mr

My
M

Pbar
Pg
Pr
Ps
Pstd
Qsta

Tm
Tmi

where:

Thi(b)
Tmi(e)

Ts
Tsi

where:

Tsi(o)
Tsi(e)
Vi
Vinc
Vmi

Vi(std)

where:

K1

where:

= mass of particulate from the filter, filter gasket, and probe assembly from the room air
blank filter holder assembly, mg.
= Total amount of particulate matter collected, mg.
= the dilution tunnel dry gas molecular weight (may be assumed to be 29 g/g mole (Ib/Ib
mole).
= Barometric pressure at the sampling site, mm Hg (in. Hg).
= Static Pressure in the tunnel (in. water).
= Percent of proportional sampling rate.
= Absolute average gas static pressure in dilution tunnel, mm Hg (in. Hg).
= Standard absolute pressure, 760 mm Hg (29.92 in. Hg).
= Average gas flow rate in dilution tunnel.
ostd =60 (1 - Bws) Vs A [Tstd Ps/Ts Pstd]
dscm/min (dscf/min).
= Absolute average dry gas meter temperature, K (R).
= Absolute average dry gas meter temperature during each 10-min interval, i, of the test
run.
Teni = (Tmig) + Trmie))/2

= Absolute dry gas meter temperature at the beginning of each 10-min test interval, i, of
the test run, K (R), and
= Absolute dry gas meter temperature at the end of each 10-min test interval, i, of the
test run, K (R).
= Absolute average gas temperature in the dilution tunnel, K (R).
= Absolute average gas temperature in the dilution tunnel during each 10-min interval, i,
of the test run, K (R).

Tsi = (Tsito) + Tmssi(e))/2

= Absolute gas temperature in the dilution tunnel at the beginning of each 10-min test
interval, i, of the test run, K (R), and
= Absolute gas temperature in the dilution tunnel at the end of each 10-min test
interval, i, of the test run, K (R).
= Volume of gas sample as measured by dry gas meter, decm (dcf).
= Volume of gas sampled corrected for the post test leak rate, dcm (dcf).
= Volume of gas sample as measured by dry gas meter during each 10-min interval, i, of
the test run, dem.
= Volume of gas sample measured by the dry gas meter, corrected to standard
conditions.

Vin(std) = K1 Vi Y [(Poar + (AH/13.6))/Tm]

=0.3855 K/mm Hg for Sl units and = 17.64 R/in. Hg for inch-pound units.
Vm(std) = Kl Vch [(Pbar + (AH/136))/Tm]
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Vinc
Vinr
er(std)

Where:
K1

Vs

Vsi
Vscent
Vstrav
AH
APavg
AP;
where:
APi(b)
APje)

5]

10

13.6
100

=Vm-— (Lp—La)u
= Volume of room air sample as measured by dry gas meter, dcm (dcf), and
= Volume of room air sample measured by the dry gas meter, corrected to standard
conditions.
Vm(std) =K1 VY [(Pbar + (AH/13-6))/Tm]

=0.3855 K/mm Hg for Sl units and = 17.64 R/in. Hg for inch-pound units, and
= Average gas velocity in the dilution tunnel.
Vs = Fo Kp Cp (VAPavg) (V(Ts/Ps Ms))
= Average gas velocity in dilution tunnel during each 10-min interval, i, of the test run.
Vsi = Fp Ko Cp (VAP (V(Tsi/Ps Ms))
= Average gas velocity at the center of the dilution tunnel calculated after the Pitot tube
traverse.
= Average gas velocity calculated after the multipoint Pitot traverse.
= Dry gas meter calibration factor.
= Average pressure at the outlet of the dry gas meter or the average differential
pressure across the orifice meter, if used, mm water (in. water).
= Average velocity pressure in the dilution tunnel, mm water (in. water).
= Velocity pressure in the dilution tunnel as measured with the Pitot tube during each
10-min interval, i, of the test run.
AP; = (AP + APi(e))/Z

= Velocity pressure in the dilution tunnel as measured with the Pitot tube at the
beginning of each 10-min interval, i, of the test run, mm water (in. water), and

= Velocity pressure in the dilution tunnel as measured with the Pitot tube at the end of
each 10-min interval, i, of the test run, mm water (in. water).

= Total sampling time, min.

=ten min, length of first sampling period.

= Specific gravity of mercury.

= Conversion to percent.

TOTAL PARTICULATE WEIGHT — ASTM E2515

anmp+mf+mg

PARTICULATE CONCENTRATION — ASTM E2515

where:
K2

Cs = Ka(Mn/Vim(sta) g/dscm (g/dscf)

=0.001 g/mg

TOTAL PARTICULATE EMISSIONS (g) — ASTM E2515

Er= (Cs - Cr)Qtde
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PROPORTIONAL RATE VARIATION (%) — ASTM E2515
PR = [e(Vm| Vs Tm Ts|)/(10(vm VSi TS Tmi)] X 100

MEASUREMENT OF UNCERTAINTY — ASTM E2515
lleweighing = \/012 o X

GENERAL FORMULA - ASTM E2515
uY = V((8Y/8x1) x u1)? + ... + ((8Y/6xn) X un)?

Where:
8Y/6x; = Partial derivative of the combining formula with respect to individual measurement xi,
Ui = is the uncertainty associated with that measurement.

TOTAL PARTICULATE EMISSIONS — ASTM E2515
Er= (Cs - Cr) Qstd 0

where:
Cs = sample filter catch/(sample flow rate x test duration), g/dscf,
Cr = room background filter catch/(sample flow x sampling time), g/dscf,
Qsty = average dilution tunnel flow rate, dscf/min, and
0 = sampling time, minutes.
MU OF c;
Cs = Fo/(Qsample X 6) = 0.025/(0.25 x 180) = 0.0005555
6¢s/6Fc = 1/Qsample ® @ = 1/0.25 » 180 = 0.0222
8¢s/6Qsample = -F¢/Qsample ® © = -0.025/0.25% » 180 = -0.00222
5¢s/80 = -Fo/Qsample ® ©% =-0.025/0.25 » 180% = -0.000003
MUc; = V(0.00027 » 0.0222)? + (0.0025 e - 0.00222)?
V + (0.1 » -0.000003)? = 0.0000091g
Thus, cs would be 0.555 mg/dscf + 0.0081 mg/dscf at 95% confidence level.
MU OF ¢,

¢r = BG./(QBG x 8) = 0.002/(0.15 x 180) = 0.000074
6¢,/6BG.=1/Qps ® © =1/0.15 » 180 = 0.03704
8¢:/6Qps = -BG./Q?%s6 ® © = -0.002/0.15% » 180 = -0.0004938
5¢,/80 = -BG./Qps ® ©2 =-0.002/0.15 ¢ 180% = -0.0000004
MUc, = v(0.00027 » 0.03704)% + (0.0015 e - 0.0004938)?
V + (0.1 » - 0.0000004)? = 0.00001g
Thus, ¢ would be 0.074 mg/dscf + 0.01 mg/dscf at 95% confidence level.
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Er AND MUgr

Er = (cs—¢r) Qsa O = (0.000555 - 0.000074) x 150 x 180 = 13.00g
OE7/6¢s = Qsta ® © = 150 © 180 = 27,000
OE7/6¢ = Qstg ® @ = 150 » 180 = 27,000
O6E1/6Qsta =Cs ® @ — ¢, ® © =0.000555 ¢ 180 — 0.000074 » 180 = 0.08667
OE7/80 = ¢s ® Qsta — Cr ® Qsta = 0.000555 ¢ 180 — 0.000074 180 = 0.07222
MUEer = V(27,000  0.0000081) + (27,000 * 0.00001)% (0.08667  3)?
V +(0.07222 « 0.1)2=0.436
Thus the result in this example would be:
ET =13.00g £ 0.44 g at a 95% confidence level.

EFFICIENCY — CSA B415.1

The change in enthalpy of the circulating air shall be calculated using the moisture content and
temperature rise of the circulating air, as follows:

Ah = At (1.006 + 1.84x)

Where:
Ah = change in enthalpy, kJ/kg
At = temperature rise, °C

1.006 = specific heat of air, kl/kg °C
1.84 = specific heat of water vapor, ki/kg °C
X = humidity ratio, kg/kg

The equivalent duct diameter shall be calculated as follows:

ED = 2HW/H+W
Where:
ED = equivalent duct diameter
H = duct height, m
w = duct width, m

The air flow velocity shall be calculated as follows:

V = Fp X Cp X 34.97 X VT/28.56(Pbaro + Ps)

where

\Y, = velocity, m/s

Fp = Pitot tube calibration factor determined from vane anemometer measurements
Ce = Pitot factor

=0.99 for a standard Pitot tube or as determined by calibration for a Type S Pitot tube
34.97 =Pitot tube constant
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Note: The Pitot tube constant is determined on the basis of the following units:
m/s [g/g mole (mm Hg)/(K)(mm H»0)]°®

AP = velocity pressure, mm H20
T = temperature, K

28.56 = molecular weight of air

Psaro = barometric pressure, mm Hg
Ps = duct static pressure, mm Hg

The mass flow rate shall be calculated as follows:

m = 3600VAp
where:
m = mass flow rate, kg/h
\Y, = air flow velocity, m/s
3600 = number of seconds per hour
A = duct cross-sectional area, m2
p = density of air at standard temperature and pressure (use 1.204 kg/m3)

The rate of heat release into the circulating air shall be calculated using the air flow and change
in enthalpy, as follows:

Ae =Ahxm
Where:
Ae = rate of heat release into the circulating air, kJ/h
Ah = change in enthalpy of the circulating air, kJ/kg
m = mass air flow rate, kg/h

The heat output over any time interval shall be calculated as the sum of the heat released over
each measurement time interval, as follows:

Ei=3>(Aexi)fori=t;tot;
Where:
Et = delivered heat output over any time interval t,—t1, kJ
i = time interval for each measurement, h

The average heat output rate over any time interval shall be calculated as follows:

e = Ei/t
where
et = average heat output, ki/h
t = time interval over which the average output is desired, h
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The total heat output during the burn shall be calculated as the sum of all the heat outputs over
each time interval, as follows:

Eq = (E:) for t = to to tfinal

Where:
Eq = heat output over a burn, ki/h (Btu/h)
Eq = heat output during each time interval, ki/h (Btu/h)

The efficiency shall be calculated as the total heat output divided by the total energy input,
expressed as a percentage as follows:

Efficiency, % = 100 x E4/I
Where:
Eq = total heat output of the appliance over the test period, kl/kg
I = input energy (fuel calorific value as-fired times weight of fuel charge), kJ/kg (Btu/Ib)

TEST SPECIMEN DESCRIPTION

The HE350 Series is a factory-built fireplace manually fed constructed of carbon steel with a fire
chamber lined with refractory stones. The outer dimensions are 24-inches deep from the face
plate to the rear without the spacer, 41 1/4-inches high without spacers, and 45 1/4-inches wide
without spacers. The units have a double door located on the front with a viewing glass.

FIREBOX VOLUME CALCULATION
The models from the HE350 Series have a usable firebox volume (UFV) of 4.28 cubic foot.

Schematic of the firebox dimensions is presented on Figure 3. Please note that the fuel cannot be
stacked any higher due to the secondary air tubes being at the top of the combustion chamber.
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Figure 3 - Schematic of firebox volume
Firebox volume calculation is presented below:

UFV = V1+V2+ V3+V4+V5+V6+V7+V8+V9+V10
+V11+V12+V13+V14+V15+V16+ V17 + V18

V1= 9.834 x 21.002 x 18.830 = 3889.0 in?
V2 = 21.002 x 2.094 x 15.604 = 686.2 in3
V3 = 2.149 x 21.002 X 15.604 = 704.3 in3
V4 = (3.225 x 21.002 x 2.094) + 2 = 70.9 in3
V5 = (21.002 x 3.060 x 18.021) + 2 = 579.0 in®
V6 = (4.975 x 18.830 X 9.834) + 2 = 460.6 in>
V7 = (4.975 x 18.830 x 9.834) + 2 = 460.6 in3
V8 = (3.060 x 4.975 x 18.021) = 3 = 91.4 in3
V9 = (3.060 x 4.975 x 18.021) = 3 = 91.4 in3
V10 = 2.706 x 0.808 x 30.952 = 67.7 in®
V11 = (4.123 x 2.094 X 15.604) +~ 2 = 67.4 in®
V12 = (4.123 x 2.094 X 15.604) +~ 2 = 67.4 in®
V13 = (4.123 x 2.149 x 15.604) = 2 = 69.1 in3
V14 = (4.123 x 2.149 x 15.604) = 2 = 69.1 in3
V15 = (3.225 X 2.094 x 4.123) + 2 = 13.9 in3
V16 = (3.225 X 2.094 x 4.123) + 2 = 13.9 in®
V17 = ((0.852 x 2.094) + 2 x 3.225) = 3 = 1.0 in®
V18 = ((0.852 x 2.094) + 2 x 3.225) = 3 = 1.0 in®
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UFV = 7403.9in3

UFV = 7403.9 = 4.28 ft°
o128 ¢ f

TEST RESULTS

GENERAL DISCUSSION:

All burn rate categories were achieved, and all data were used in the calculation of the weighted
average.

All test fuel pieces have been positioned in a North-South orientation as per the manufacturer’s
written instructions. All test fuel pieces were split to meet individual and total load weight range
for the firebox. Test fuel pieces were split in order to preserve the bark. In the area without bark,
splitting was done to represent the random shape of the wood as it can be found in a standard
cord of wood. No test fuel pieces were voluntary squared.

The test run has been found to be appropriate, with no anomalies, and the test run has been
validated and is deemed compliant. No negative weight was found on the filters, as the filters
and gaskets are weighed together to eliminate filter material transfer to gaskets. All weightings
were handled property, with no negative weight on gaskets or probes. For Run #2, the dual train
comparison as defined in ASTM E2515-11, section 11.7, does comply by weight (0.26 g/kg with a
limit of 0.5 g/kg) although it does not comply by percentage (18.6% with a limit of 7.5%).

DESCRIPTION OF TEST RUNS:

RUN #1 (June 8™, 2016) - Primary air control was set to fully open. Kindling, start-up fuel and fuel
were loaded per manufacturer’s instructions. (See owner’s Manual Appendix D) Convection
blower was on max speed for the full duration of the test. The total fuel load including kindling
and start-up fuel weighed 62.88 Ib. The main fuel load was loaded with a coal bed of 4.4 Ib. Burn
time was 320 minutes. The burn rate of the hot-to-hot cycle was 3.86 kg/hr. The particulate
emissions were 2.89 g/h.

RUN #2 (June 9%, 2016)- Primary air control was set to fully open for the first 7 minutes and
completely closed for the remainder of the test. Fuel was loaded by 100 seconds. Convection
blower was on max speed for the full duration of the test. The test load weighed 51.83 Ib and was
loaded with a coal bed of 6.56 Ib. Burn time was 770 minutes. The burn rate was 1.49 kg/hr. The
particulate emissions were 1.49 g/h. The control so set yielded a low burn-rate as defined by
Clause 9.7.1 of WK47329 using the burn time criteria.

RUN #3 (June 10%™, 2016) - Primary air control was set to fully open for the first 7 minutes.
Following this period, the primary air control was completely closed and the auxiliary air control
fully opened (See product drawings). Fuel was loaded by 60 seconds. Convection blower was on

Version: 05/10/17 Page 20 of 29 GFT-OP-10c


http://www.intertek.com/building

8431 Murphy Drive
Middleton, WI 53562

INntertek

Total Quality. Assured. Telephone: 608-836-4400

Facsimile: 608-831-9279
www.intertek.com/building

TEST REPORT FOR STOVE BUILDER INTERNATIONAL INC.
Report No.: 102163747MTL-001R1
Date: 08/31/21

max speed for the full duration of the test. The test load weighed 51.38 |b and was loaded with a
coal bed of 8.10 Ib. Burn time was 680 minutes. The burn rate was 1.67 kg/hr. The particulate
emissions were 1.08 g/h. The control so set yielded a medium burn-rate (below mid-point
between low and maximum burn-rate).

RESULT TABLES:
Table 2 to Table 9 present the results of the evaluation. On section 14, Table 10 to Table 13
present the results as per the adjunct summary sheet of ASTM WK47329-17.

Table 2 - EMISSION RESULTS

PM & co co
i:?:—:“s EMISSION :M:;gllgf\ls EMISSION EMISSION :If:TING
# TEST DATE RATE RATE RATE :
kg/hr .
) e | @) @/ | (/min) | (%HHY)
ry)
1 2016-06-08 3.863 2.89 3.43 219 3.65 62%
2 2016-06-09 1.488 1.49 11.4 166 2.77 64%
3 2016-06-10 1.666 1.08 14.4 119 1.98 65%
Table 3 - FUEL DATA SUMMARY
# KINDLING | KINDLING | SU FUEL | SU FUEL | HIGH HIGH LOW/MED | LOW/MED
WEIGHT MC WEIGHT | MC WEIGHT | MC WEIGHT MC (%DB)
(LBS) (%DB) (LBS) (%DB) (LBS) (%DB) | (LBS)
1 7.56 10 12.10 20.9 43.22 21.78 NA NA
2 7.72 10 12.08 21.6 42.31 23.2 51.83 23.1
3 8.28 10 12.187 22.4 41.71 229 51.38 23.4
Table 4 - TEST LAB CONDITIONS
AMB. AMB. o o
) TEMP. TEMP. PRESSURE | PRESSURE | R.H.% R.H.% AIR VEL. | AIR VEL.
(°F) (°F) (In. Hg) (In. Hg) % %% (Ft/min) | (Ft/min)
before after before after before after before after
62 65 29.4 29.4 71 64 0 0
2 77 75 29.6 29.8 74 91 0 0
76 78 29.8 29.9 89 50 0 0
Table 5 - DILUTION TUNNEL
BURN TUNNEL VOLUMETRIC | TUNNEL AVE.
# TIME VELOCITY | FLOW RATE TEMP. SAMBLER LU Z:_I:Z:f:\;AGT)E
(min) (ft/sec) (dscf/min) (°R) (DSCF)
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1 2 1 2
1 320 21.654 384.55 599.40 28.268 | 28.433 4.2 2.9
2 770 20.479 394.63 558.04 65.901 | 70.658 4.2 4.4
680 20.741 401.22 558.69 61.585 | 60.756 2.7 2.8
Table 6 - DILUTION TUNNEL PRECISION
. SAMPLE RATIOS (-) TOTAL EMISSIONS (g) DEVIATION | DEVIATION
Train 1 Train 2 Train 1 Train 2 % g/kg
1 4353 4328 18.28 12.55 18.59 0.26
2 4611 4301 19.37 18.92 1.16 0.02
3 4430 4491 11.96 12.57 2.50 0.03
Table 7 - GENERAL SUMMARY
CHANGE IN INITIAL AVERAGE
# BURNRATE | surrace Temp. | DRAFT | RONTIME | earr
(kg/hr)(Dry) | (°F) (in. wc) | (min) (in. wc)
1 3.863 311 0.007 320 0.067
2 1.488 112 0.035 770 0.044
3 1.666 147 0.044 680 0.050
Table 8 - CSA B415.1-10 SUMMARY
co HEATING HEATING
# EMISSIONS EFFICIENCY | EFFICIENCY | NEAT OUTPUT
(g/min) (% HHV) (% LHV) (Btu/hr)
3.65 62.4 66.8 43,000
2.80 63.8 68.3 16,900
2.00 65.4 70.0 19,400
Table 9 - WEIGHTED AVERAGE CALCULATION
(E) PM (co) (K)
EMISSION | EMISSION | EAT EFF. | EFF. Weight | (KxE) | (KxCO) | (KxCO) | (Kx | (Kx
CAT OUTPUT | (% (% : ;
RATE RATE Btu/hr HHV) | LHVY) ing g/hr | g/hr g/min HHV) | LHV)
(g/hr) (g/hr) Factor
H 2.891 218.6 43,000 62.4 66.8 20% 0.578 43.7 0.73 12.5 13.4
L 1.492 168.0 16,900 63.8 68.3 40% 0.597 67.2 1.12 25.5 27.3
M 1.082 120.3 19,400 65.4 70 40% 0.433 48.1 0.80 26.2 28.0
Totals: 100% 1.6 159 2.7 64 69
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CONCLUSION
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www.intertek.com/building

This test demonstrates that the FP-15 Waterloo (HE350 Series) factory-built fireplace is an
affected facility under the definition given in the regulation. The emission rate of 1.6 g/hr meets

the EPA requirements for the Step 2 limits.

FP-15 Waterloo is a representative model of the HE350 Series. This series includes the following
models: FP-15 Waterloo, FP-15A Waterloo, Horizon, Monaco XL, WFP100 and St. Clair 4300.
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PHOTOGRAPHS
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Figure 3 - Front view of unit
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Figure 4 - Typical load
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REVISION LOG
REVISION # DATE PAGES REVISION
0 07/08/16 N/A Original Report Issue
1 08/12/21 Al Re-branding of the test report
3 Correction of CO in g/min from 2.6 to 2.7 due to
correction of % MC wet
4 Addition of the pre-burn summary table
5 Addition of Equipment Table
6 Addition of Manufacturer’s loading procedure
10-11 Addition of all deviation from standard
11-19 Addition of Sample Calculation
18-19 Addition of UFV calculation
20 Addition of General Discussion section
20 Correction of all burn rates (%MC Wet was corrected
twice)
20 Correction of High Fire burn rate, was calculate for
whole test run, should be only for hot-to-hot cycle.
21-22 Addition of Table 2 to Table 9
24 Addition of pictures
26-29 Correction of Tables in Section 14 following the % MC
Wet correction (CO, Heat output and Efficiency)
08/17/21 38 Addition of manufacturer loading procedure
(appendix)
40 Addition of run notes (appendix)
56,57,86,87 Modification of dry burn rate (appendix)
114,115
555 Addition of federal requirement in manuals
557 Modification of Heat output, efficiency and CO rate in
manuals
572 Addition of EPA loading procedure in the manuals
1045 Addition of fuel load calculator for pre-burn (appendix)

1049-1057  Correction of the wood moisture (% wet) and change
in the results (CO, Heat Output, burn rate) (appendix)
1058-1068  Addition of description for all photographs (appendix)
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APPENDIX - REPORT TABLES AS PER ASTM WK47329

Table 10 - Section 1 - Model Identification

SECTION 1 — Model Identification

Model Name(s)/Number(s)
Manufacturer
Address 1
Address 2
Appliance Category(s) (Free-standing, Insert,
etc.)
Usable Firebox Volume - ft3
Catalytic/Non-Cat
Convection Air Fan (No, Standard, Optional)

SECTION 1B — Laboratory Information

Testing Laboratory
Address 1
Address 2

ISO/Accreditation Info

Dates Tested

Test Methods/Standards

Dilution Tunnel Inside Diameter - in.
Fliter Diameter - mm

Filter Material

Table 11 - Section 2 - Test Conditions Summary

SECTION 2 — Test Conditions Summary

HE350 Series (FP-15)

Stove Builder International Inc.

250 Copenhague
Saint-Augustin-de-Desmaures, Quebec

Factory-built fireplace
4.276

Non-Cat

Standard

Intertek Testing Services NA Inc.
1829, 32nd Avenue

Lachine, Quebec H8T 3J1
ISO
17025

June 8th to June 10th, 2016

WK 47329 November 2015 draft, ASTM E2515
8in.

47

Pall TX40

Model Name(s)/Number(s) HES350 Series (FP-15)

Usable Firebox Volume - ft® 4.276

Convection Air Fan (No, Standard, Optional) Standard

Test Run # 2 3 1

2016-06- 2016-06-

Date Tested 09 2016-06-10 08

Test Run Category (L, M, H) L M H

Average Barometric Pressure - in Hg 29.70 29.85 29.40

Max. Observed Ambient Temp - °F 83 80 87

Min. Observed Ambient Temp - °F 65 70 77
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TEST REPORT FOR STOVE BUILDER INTERNATIONAL INC.

Report No.: 102163747MTL-001R1
Date: 08/31/21

Max. Observed Filter Temp - °F
Test Run Air Settings

Primary (measured up from minimum)

Secondary (measured up from minimum)
Convection Air Fan Setting
Test Fuel Load
Cordwood Fuel Species
Specific Gravity (from Table 1)
Higher Heating Value - Btu/lb (from Annex Al)
Nom. Test Fuel Load Piece Length - in.
Number of Test Fuel Pieces
Test Fuel Weight
Kindling - As Fired Ib
Kindling Wt. - As % of Test Fuel Load
Kindling Moisture - % DB
Kindling - kg DB
SU Fuel - As Fired Ib
SU Fuel Wt. - As % of Test Fuel Load
SU Fuel Moisture - % DB
SU Fuel - kg DB
Test Fuel Load - As Fired Ib
Ave. Test Fuel Load MC % DB
Test Fuel Load - kg DB
Test Fuel Loading Density - Ib/ft3
Residual SU Fuel Wt. - As Fired Ib
Residual SU Fuel Wt. - As % of Test Fuel Load
Test Run Duration - minutes
Test Run Duration — h (including cold-start)
Test Fuel Load Wt. at End of Test - As Fired Ib
Total Total Fuel Burned - kg DB
% Test Fuel Load Wt. at End of Test

Version: 05/10/17

8431 Murphy Drive
Middleton, WI 53562

Telephone:
Facsimile:

608-836-4400
608-831-9279

www.intertek.com/building

87 90 89
Minimum
Minimum Auxiliary Maximum
Max
Minimum Minimum Maximum
Maximum Maximum Maximum
Beech Beech Beech
0.67 0.67 0.67
8088 8088 8088
16 16 16
7 7 6
na na 7.56
na na 17.5%
na na 10%
na na 3.12
na na 12.10
na na 28.0%
na na 20.9%
na na 4.54
51.83 51.38 43.22
23.1 23.4 21.78
19.09 18.88 16.10
12.12 12.02 10.11
6.6 8.1 4.4
na na 10.2%
770 680 320
12.83 11.33 5.33
0 0 0
19.09 18.88 21.75
0.0% 0.0% 0.0%
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TEST REPORT FOR STOVE BUILDER INTERNATIONAL INC.

Report No.: 102163747MTL-001R1
Date: 08/31/21

Table 12 - Section 3 - Test Run Results Summary

SECTION 3 — Test Run Results Summary
Model Name(s)/Number(s)
Usable Firebox Volume - ft3

Convection Air Fan (No, Standard, Optional)

Test Run #
Date Tested
Test Run Category
Burn Rate - kg/h DB
Burn Rate - As % of Low to High Midpoint
Test Run Duration — h (excluding cold-start)
Heat Output - Btu/h
Trainl-g
Train2-g
Average
PM Emission Train Precision - %
PM Emission Train Precision - g/kg
PM Emission Rate - g/h
First Hour Emissions - g
First Hour Emissions - % of Total
Total CO Emissions - g
CO Emissions Rate - g/h
Overall Efficiency - CSA B415.1-10
% HHV Basis
% LHV Basis

Table 13 - Section 4 - Weighted Average Summary

SECTION 4 - Weighted Average Summary
Model Name(s)/Number(s)

Usable Firebox Volume - ft3

Convection Air Fan (No, Standard, Optional)
Average for Each Test Run Category

Burn Rate - kg/h DB

PM Emission Rate - g/h

CO Emissions Rate - g/h

Version: 05/10/17

8431 Murphy Drive
Middleton, WI 53562

Telephone: 608-836-4400
Facsimile: 608-831-9279
www.intertek.com/building

HE350 Series (FP-15)
4.276
Standard
2 3 1
6-9-16 6-10-16 6-8-16
L M H
1.488 1.666 3.863
na 62% na
12.83 11.33 4.17
16925 19428 42987
19.37 11.96 18.28
18.92 12.57 12.55
19.145 12.265 15.415
1.2% -2.5% 18.6%
0.02 -0.03 0.26
1.49 1.08 2.89
11.440 14.400 3.430
60% 117% 22%
2156 1363 911
168.00 120.26 218.64
63.8 65.4 62.4
68.3 70 66.8
HE350 Series (FP-15)
4.276
Standard
L M H
1.49 1.67 3.86
1.49 1.08 2.89
168.0 120.3 218.6
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TEST REPORT FOR STOVE BUILDER INTERNATIONAL INC.

Report No.: 102163747MTL-001R1
Date: 08/31/21

Overall Efficiency - CSA B415.1-10
% HHV Basis
% LHV Basis
Heat Output - Btu/h
Category Weighting

ASTM WK47329 Weighted Averages
PM Emission Rate - g/h
CO Emissions Rate - g/h
Overall Efficiency - CSA B415.1-10
% HHV Basis
% LHV Basis
Heat Output Range - Btu/h

Version: 05/10/17

8431 Murphy Drive
Middleton, WI 53562

Telephone: 608-836-4400
Facsimile: 608-831-9279
www.intertek.com/building

63.8 65.4 62.4
68.3 70.0 66.8
16925 19428 42987
40% 40% 20%

1.6
159
64
69
16900 to 43000
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Test load procedure for certification of HE350 Series factory-
built fireplace using ASTM DRAFT WK47329 according to EPA
letter of January 215t 2016

General: Use 16 inches beech cordwood for all loading types.

Low burn rate
Stove lighting: 8.0 Ibs

Use 16 inches beech cordwood. The kindling is made of 10 pieces of wood that are 10% of moisture
content. Use finely split pieces on top, and bigger pieces on the bottom. Place four rows of kindling
for lighting. Put 2 kindling pieces on the bottom brick in a North-South orientation. Then, put 2 other
kindling pieces above the first one in an East-West orientation. Then, put four pieces on top in a
north-south orientation and finally put two more pieces on top in an east-west orientation. Leave a
little space between each piece. Place crumbled newspaper on top of the kindling (4 full sheets).
Light up the paper and let the door ajar at 90° and wait approximately 5 minutes, then close the
door. The fan is always OFF.

Start-up fuel: 12.0 Ibs

When there is a coal bed of 2.2 Ibs left, break coals and level coal bed, then add start-up fuel (four
pieces). Put the first two pieces in the north-south orientation and a second row of two pieces in
the east-west orientation. They should be 6 inches apart from each other on each row. Let burn for
30 minutes.

Pre-load (high burn): 42.8 Ibs

When there is a coal bed of 4.4 Ibs, break coals and level coal bed. If there are non-breakable
pieces, put them on the side. Add pre-load (six pieces). Place the 2 rows of three pieces in a north-
south orientation. They should touch the rear bricks and be 1 % inch apart from each other. Put
back on the top the non-breakable parts that have been put aside. Close the door immediately,
leave air control fully open and let burn until the weight is down to 8.0 Ibs (if there are visible flames
near 9.0lbs, a short raking would help). Close the air controls (both primary and auxiliary air control).
Start a timer for the minimum 1-hour of conditioning. Let burn until weight is down to 6.5 Ibs and
the average temperature is near 325°F, then rake.

Loading: 51.3 Ibs

Place two rows of three pieces on the left side of the fire chamber in a north-south orientation then
place on the right side of the two rows the seventh piece. They should be at approximately 1 inch
apart from each other. Let the door ajar for 5 minutes and then close the door with the primary air
control fully open. Wait for approximately two more minutes before closing manually the primary air
control. Make sure the auxiliary air control is fully closed. The automatic primary air shut-off device
will reduce the air intake when the inner thermostat temperature will be reached. The fan is fully
opened when the insertion of the test load.

Guillaume Thibodeau-Fortin
2016-06-01



Medium burn rate
Stove lighting: 8.0 ibs

Use the same method than for low burn rate.

Start-up fuel: 12.0 Ibs

Use the same method than for low burn rate.

Pre-load (high burn): 42.8 Ibs

Use the same method than for low burn rate except the following:

At 12 Ibs, close the primary air control and open the auxiliary air control for minimum of 1h-
conditioning period. If there are visible flames near 9.0lbs, a short raking would help. Let burn until
weight is down to 8.0 Ibs and the average temperature is near 400°F, then rake.

Loading: 51.3 Ibs

Use the same method than for low burn rate except that the auxiliary air control should be full open.

High burn rate

Note: For this test run, according to ASTM DRAFT WK47329, the sampling starts as soon as the
kindling is ignited (cold start). For high fire test, due to the complexity of the computer program, we
need to put a 2 kg weight on the scale prior to start the test. The computer will record the 2 kg (4.4
Ibs) as the coal bed prior to load and the end of test criterion. After the kindling and start-up fuel
are burned, the load is inserted, and the weight is removed.

Stove lighting: 8.0 Ibs
Put the 2kg weight first. Same as low burn.
Start-up fuel: 12.0 Ibs

Use the same method than for low burn rate except the loading should occur at 6.6 Ibs because of
the 2kg weight.

High burn: 42.8 Ibs

When there is a coal bed of 8.8 Ibs (4.4 Ibs + 2kg weight), break coals and level coal bed. If there
are non-breakable pieces, put them on the side. Add high fire load (six pieces). Place the 2 rows
of three pieces in a north-south orientation. They should touch the rear bricks and be 1 % inch apart
from each other. Put back on the top the non-breakable parts that have been put aside. Remove
the 2 kg weight. Close the door immediately, leave air control fully open until all fuel is consumed
and the scale is back to 4.4 Ibs. The fan is fully opened when the insertion of the test load.

C,_

Guillaume Thibodeau-Fortin
2016-06-01
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November 20 Adjunct to ASTM E XXXX Wood Heater Cordwood Test Method

Cordwood Fuel Load Calculators - 10 Ib/ft3 Nominal Load Density
Core 45-65% of Total Load Weight, Remainder 35-55% of Total Load Weight

Values to be input manuaIIyI I

For All Usable Firebox Volumes - High Fire Test Only

Nominal Required Load Density (wet basis) 10|b/ft°
Usable Firebox Volume 4.28|ft?
Total Nom. Load Wt. Target 42.76 b
Total Load Wt. Allowable Range 40.60 to 44.90 Ib
Core Target Wt. Allowable Range 19.20 to 27.80 Ib
Remainder Load Wt. Allowable Range 15.00 to 23.50 Ib
Mid-Point
Core Load Pc. Wt. Allowable Range 6.40 to 10.70 Ib 8.55
Remainder Load Pc. Wt. Allowable Range 4.30 to 23.50 Ib 13.90
Pc. #

Core Load Piece Wt. Actual 1 7.36]lb In Range

2 8.60]Ib In Range

3 8.63]lb In Range
Core Load Total. Wt. Actual 24.59 |b In Range

Pc. #

Remainder Load Piece Wt. 1 7.77|lb In Range
(1 to 3 Pcs.) 2 6.06{Ib In Range

3 4.80]Ib In Range
Remainder Load Piece Weight Ratio - Small/Large 62% In Range <67%
Remainder Load Tot. Wt. Act 18.63 Ib In Range
Total Load Wt. Actual 43.22 |Ib In Range
Core % of Total Wt. 57% In Range 45-65%
Remainder % of Total Wt. 43% In Range 35-55%
Actual Load % of Nominal Target 101% In Range 95-105%
Actual Fuel Load Density 10.1 Ib/ft’
Kindling and Start-up Fuel
Maximim Kindling Wt. (20% of Tot. Load Wt.) 8.64 Ib
Actual Kindling Wt. Ib In Range 17.5%
Maximum Start-up Fuel Wt. (30% of Tot. Load Wt.) 12.97 Ib
Actual Start-up Fuel Wt. I 12.10|Ib In Range 28.0%
Allowable Residual Start-up Fuel Wt. Range 4.3 to 8.6 Ib Mid-Point
Actual Residual Start-up Fuel Wt. I 4.40|Ib In Range 6.5
Total Wt. All Fuel Added (wet basis) 62.87 |b
High Fire Test Run End Point Range Low High Mid-Point
Based on Fuel Load Wt. (w/tares) 3.9 to 4.8 Ib 4.3

I 0.0IIb

Actual Fuel Load Ending Wt.

TN




THIS DOCUMENT IS NOT AN ASTM STANDARD; IT IS UNDER CONSIDERATION WITHIN AN ASTM
TECHNICAL COMMITTEE BUT HAS NOT RECEIVED ALL APPROVALS REQUIRED TO BECOME AN ASTM STANDARD.
IT SHALL NOT BE REPRODUCED OR CIRCULATED OR QUOTED, IN WHOLE OR IN PART, OUTSIDE OF ASTM
COMMITTEE ACTIVITIES EXCEPT WITH THE APPROVAL OF THE CHAIRMAN OF THE COMMITTEE HAVING
JURISDICTION AND THE PRESIDENT OF THE SOCIETY. COPYRIGHT ASTM, 100 BARR HARBOR DRIVE, WEST
CONSHOHOCKEN, PA 19428. ALL RIGHTS RESERVED.

Fuel Piece Moisture Reading (%-dry basis)

1 2 3 Ave. Pc. Wt. Dry Basis
21.5 25.4 13.9 20.3 In Range 6.12||Ib 2.78 kg
22.7 21.7 22 22.1 | InRange 7.04 b 3.19 kg
24 17.1 17.1 19.4 In Range 7.23 |Ib 3.28 kg
23.2 24.2 21.9 23.1 | InRange 6.31 Ib 2.86 kg
23 24.3 23.5 23.6 In Range 4.90 Ib 2.22 kg
32.3 18.6 19.7 23.5 | InRange 3.88 Ib 1.76 kg
Total Load Ave. MC (%-dry basis) 21.8 In Range
Total Load Ave. MC % (wet basis) 17.9
Total Test Load Weight (dry basis) > 35.49 |b 16.09 kg
Kindling Moisture (%-dry basis)
10 10 10 | 10.0 InRange 6.87 Ib 3.12 kg
Start-up Fuel Moisture Readings (%-dry basis)
21.2 20.6666667 | 20.9 | InRange 10.01 Ib 4.54 kg
Total Wt. All Fuel Added (dry basis) > 52.36 Ib 23.75 kg
Total Wt. All Fuel Burned (dry basis) > 48.0 Ib 21.7 kg




TEST FUEL DATA
EPA METHOD 5G-3

Intertek

E’roject Number: [G102163747
Manufacturer: |SBI
Model: |JHE350 Series
Sample ID Number: |QC20160608
Test Date: |8-Jun-16
Test Run Number: |1

Calibration Rgference ID SBI-153
Set meter to Species 1
Set Temperature to 70F 12% | J~ %
Set pin setting to 444 22% |J& 7

PRE-BURN FUEL PROPERTIES

Eq. ID No.: Time]7: 35 | Temp.,“F:l 72, /!
P . e Piic/:e No. Lelnngth. Wi't?ht’ Moisture, %, Dry Basis
i) ~ . ] _
Y rrriprep—1 i1 g 1232 |/71 o &
" &3 ol Jaea ljg.y |24.7
3
4
5
6
7
8
9
/(¢ w4 /:*5 10 Zs<¥ —t 72 [—
11 1
12
Total Weight 0.0 Average, %db #DIV/0!
Allowable Fuel Load Range: 27 to 32.9
_ TEST FUEL LOAD PROPERTIES _ _
Eq. ID No.:|SBI-229 | Time] 7: ¢ | Temp.°F | 78. ¥
) Length, Weight, Lb. ) .
Piece No. In. 2)(_4_ e Moisture, %, Dry Basis
1 /1é ¢la 2.0 2./ 1/Z/
2 6/t 7.7/ 23.2 |22 2,9
3 /7 g 693 22:72 (3117 22.0
4 [T 2363 215" |25y /3@
5 /& [.0S 3.0 |Ay-3 |3 T
6 /7 “4 776 32.5 %54 177
7
8
Totals 0.0 0 YV / - ///// //
% of Weight #DIV/0! ! //////%’;fm /,’/’,(/// %
Total weight, wet, Ib. 0.00 Average Moisture, dry | #DIV/0!
Total weight, dry, kg #DIV/0! Average Moisture, wet | #DIV/0!
bt A o)) -2 /6
Date:

Test Engineer:




Intertek

Project Number:
Manufacturer:

Model!:

Sample ID Number:
Test Date:
Test Run Number:

G102163747

SBI

Dillution Tunnel Velocity Traverse

HE 350 Series
QC20160608

8-Jun-16
1

“Dilution Tunnel
Delta P Temp,°F Square
In. H20 ' Root Tunnel Static
A1 ). /]S (9 0.0000
A2 0. )Y 8 0.0000 Tunnel Area
A3 0 )30 7 0.0000
A4 U089 77 & | 0.0000 | Pitot Correction
ACenter |,) )3/ 77 3 0.0000
B1 0. 1.0 76. 4 0.0000 Baro. Pressure
B2 [0 36 | 7.9 | 0.0000
B3 0,130 76 Q 0.0000 | Pitot Factor
B4 [ (J.1)7 | 770 | 00000
B Center | () Y __’_7&8 0.0000 Initial Velocity
Averages | #DIV/0! | #DIV/O! | 0.0000
) Initial Flow
Test Engineer: T ’/2/7

EPA Method 5G-3

Tunnel Diameter{ 8.000 [inches

.24y [

0.34907 Ft2
#DIV/O! factor
29.40

(0.99 for standard, 0.84 or Cal. For S-Type )

#DIV/0!

#DIV/0!

Ft/ Sec

Ft3/min

Date:

R




Date/heure Time 0O, CcO CO,IR CcO
YYYY-MM-DD HH:MM:SS min % ppm % %

2016-06-08 10:03:00 0 20.79 25 1.20 0.00
2016-06-08 10:13:00 10 16.14 604 2.66 0.06
2016-06-08 10:23:00 20 15.51 1409 4.85 0.14
2016-06-08 10:33:00 30 12.20 669 7.29 0.07
2016-06-08 10:43:00 40 11.82 893 8.59 0.09
2016-06-08 10:53:00 50 10.55 180 10.94 0.02
2016-06-08 11:03:00 60 12.61 215 8.66 0.02
2016-06-08 11:13:00 70 12.44 2081 6.42 0.21 [<--Main fuel load added.
2016-06-08 11:23:00 80 5.96 22355 12.61 2.24
2016-06-08 11:33:00 90 5.31 14906 15.54 1.49
2016-06-08 11:43:00 100 6.39 7470 15.16 0.75
2016-06-08 11:53:00 110 6.44 5870 14.94 0.59
2016-06-08 12:03:00 120 7.42 2093 14.33 0.21
2016-06-08 12:13:00 130 7.57 1592 13.84 0.16
2016-06-08 12:23:00 140 9.22 218 12.27 0.02
2016-06-08 12:33:00 150 9.73 175 11.48 0.02
2016-06-08 12:43:00 160 11.10 119 10.04 0.01
2016-06-08 12:53:00 170 12.08 78 9.06 0.01
2016-06-08 13:03:00 180 13.03 184 8.16 0.02
2016-06-08 13:13:00 190 13.62 343 7.56 0.03
2016-06-08 13:23:00 200 14.60 483 6.54 0.05
2016-06-08 13:33:00 210 15.40 1397 5.55 0.14
2016-06-08 13:43:00 220 15.47 2686 5.38 0.27
2016-06-08 13:53:00 230 16.39 3287 4.63 0.33
2016-06-08 14:03:00 240 16.63 3382 4.22 0.34
2016-06-08 14:13:00 250 16.69 3476 4.10 0.35
2016-06-08 14:23:00 260 17.27 2546 3.69 0.25
2016-06-08 14:33:00 270 17.62 2173 3.34 0.22
2016-06-08 14:43:00 280 17.64 2059 3.18 0.21
2016-06-08 14:53:00 290 17.68 1963 3.22 0.20
2016-06-08 15:03:00 300 17.80 2012 3.08 0.20
2016-06-08 15:13:00 310 17.95 1989 2.95 0.20
2016-06-08 15:23:00 320 18.22 1678 2.71 0.17




Time Ambient Flue Dilution Tunnel | Firebox Top | Firebox Right | Firebox Back | Firebox Bottom | Firebox Left
min °F °F °F °F °F °F °F °F
0 77.39 77.66 77.86 77.86 76.68 77.09 77.07 76.16
10 78.05 231.10 103.66 180.76 85.25 80.83 80.74 77.83
20 78.49 452.73 111.76 396.39 109.26 99.95 100.42 99.02
30 79.26 515.08 120.81 463.39 147.67 135.37 139.86 172.31
40 79.93 525.27 128.79 462.75 213.43 179.18 191.82 251.63
50 80.73 663.09 148.22 654.12 285.23 234.14 255.06 314.01
60 82.24 629.94 139.98 621.43 358.46 294.72 329.13 369.53
70 82.43 600.26 200.89 583.62 415.69 338.28 378.05 416.80
80 81.28 739.21 157.99 733.93 458.49 363.16 410.57 445.05
90 82.83 847.53 179.49 854.39 480.45 394.03 457.13 432.42
100 83.88 893.72 182.12 905.46 499.73 450.39 511.89 413.87
110 84.14 888.48 182.41 895.80 517.41 492.84 546.19 405.32
120 85.26 877.37 180.93 929.37 534.09 516.06 570.66 418.00
130 85.63 838.66 174.71 937.68 547.51 530.91 578.63 438.97
140 85.76 807.14 171.62 910.06 560.68 541.91 580.64 459.99
150 85.87 763.36 165.04 843.36 573.23 543.01 580.19 485.37
160 86.02 732.09 159.01 816.03 584.51 538.87 579.20 495.07
170 86.58 685.64 154.97 741.18 595.20 532.52 573.97 502.35
180 85.88 647.90 149.98 678.04 601.35 524.52 565.42 513.92
190 85.00 615.59 144.61 627.82 604.12 514.04 552.93 518.65
200 84.51 585.04 140.40 588.69 603.34 502.58 540.70 523.45
210 83.76 544.56 135.00 540.92 596.99 489.03 524.66 531.74
220 83.33 508.64 130.37 489.74 584.83 472.31 503.00 534.27
230 82.82 484.31 127.26 462.45 568.16 454.18 482.78 534.17
240 83.30 449.06 122.93 423.05 551.49 436.74 463.67 533.94
250 82.53 429.07 120.05 397.14 534.58 421.40 446.51 527.82
260 82.14 414.73 117.84 379.57 518.03 406.67 430.11 523.78
270 81.59 396.08 115.62 358.39 503.67 392.74 415.75 523.06
280 82.04 379.47 114.09 339.33 489.99 378.63 400.20 520.56
290 81.57 368.11 112.65 325.81 477.86 364.97 384.88 520.75
300 81.47 359.21 110.69 314.70 467.44 353.22 371.48 520.84
310 81.42 352.12 109.76 305.38 457.12 342.45 359.38 521.02




320 80.96 342.21 108.57 294.62 447.07 333.41 349.52 517.26




DGM Outlet 1 | DGM Inlet 1 Probe 1 DGM Outlet 2 [ DGM Inlet 2 Probe 2 Probe 3 Draft Dilution Tunnel

°F °F °F °F °F °F °F "H,0 "H,0
81.03 81.23 89.20 81.15 79.87 84.15 85.87 0.007 0.138
83.84 84.52 81.70 84.21 81.03 83.00 83.67 0.034 0.132
84.21 83.60 81.83 84.13 81.81 81.48 82.43 0.062 0.133
85.89 83.19 83.12 83.37 82.82 82.63 84.26 0.068 0.148
85.80 83.03 85.28 83.20 83.50 84.66 83.75 0.069 0.145
85.30 82.77 82.74 83.10 83.82 82.78 83.34 0.077 0.142
85.82 82.56 82.50 82.94 83.88 82.54 81.99 0.074 0.154
86.44 82.67 82.54 82.64 84.09 82.35 N/A 0.076 0.148
86.99 83.06 83.56 82.86 84.77 83.28 N/A 0.082 0.152
87.26 83.38 84.88 83.18 85.06 84.48 N/A 0.088 0.149
87.33 83.72 85.45 83.31 85.09 85.87 N/A 0.090 0.149
87.36 84.40 85.78 83.69 85.19 86.15 N/A 0.088 0.146
87.33 84.97 85.65 84.20 85.39 86.12 N/A 0.088 0.150
87.82 85.66 85.62 84.70 85.59 85.96 N/A 0.087 0.152
88.08 86.02 85.74 84.87 85.81 85.71 N/A 0.085 0.141
88.34 86.06 85.40 84.67 85.72 85.24 N/A 0.081 0.144
88.61 86.21 85.03 84.78 85.89 84.87 N/A 0.081 0.147
88.71 86.25 84.72 84.92 85.99 84.76 N/A 0.078 0.138
88.70 86.22 84.33 85.04 86.11 84.45 N/A 0.075 0.138
88.77 86.25 84.34 85.13 86.23 84.06 N/A 0.073 0.136
88.85 86.27 83.98 85.35 86.26 83.84 N/A 0.070 0.136
88.86 86.30 83.61 85.48 86.36 83.43 N/A 0.067 0.138
88.81 86.13 83.33 85.46 86.28 83.16 N/A 0.065 0.140
88.86 86.04 83.22 85.48 86.19 82.98 N/A 0.062 0.139
88.73 85.99 82.83 85.21 86.15 82.64 N/A 0.061 0.142
88.62 85.83 82.45 85.08 85.93 82.31 N/A 0.059 0.142
88.26 85.49 84.31 84.93 85.80 83.84 N/A 0.057 0.142
88.00 85.22 85.09 84.89 85.71 84.35 N/A 0.054 0.143
87.88 85.05 85.17 84.88 85.71 84.36 N/A 0.054 0.130
87.79 84.99 85.01 85.10 85.55 84.18 N/A 0.052 0.135
87.70 84.88 84.62 85.10 85.68 83.95 N/A 0.051 0.133
87.32 84.86 84.36 85.04 85.72 83.54 N/A 0.050 0.133




87.26 85.07 84.14 85.05 85.80 83.26 | N/A | 0.051 0.134




Scale DGM 1 mean | DGM 2 mean | Scale zeroed
Ib °F °F Ib
4.39 81.13 86.68 0.00
11.22 84.18 82.35 6.83
9.59 83.91 81.65 5.20
7.73 84.54 82.87 3.34
17.27 84.41 84.97 12.88
13.78 84.03 82.76 9.39
10.83 84.19 82.52 6.45
62.86 84.55 82.45 58.48
43.94 85.02 83.42 39.55
38.24 85.32 84.68 33.85
32.99 85.52 85.66 28.60
28.51 85.88 85.97 24.13
24.34 86.15 85.89 19.95
20.73 86.74 85.79 16.34
17.53 87.05 85.72 13.14
15.03 87.20 85.32 10.64
12.90 87.41 84.95 8.51
11.30 87.48 84.74 6.91
10.00 87.46 84.39 5.61
8.96 87.51 84.20 4.57
8.12 87.56 83.91 3.73
7.51 87.58 83.52 3.12
7.06 87.47 83.25 2.67
6.68 87.45 83.10 2.29
6.34 87.36 82.73 1.95
6.02 87.22 82.38 1.63
5.68 86.88 84.07 1.29
5.41 86.61 84.72 1.02
5.18 86.47 84.77 0.80
4.94 86.39 84.59 0.55
4.70 86.29 84.29 0.31
4.44 86.09 83.95 0.05




4.23 86.17 83.70 -0.16
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Manufacturer: SBI Eng: Claude Pelland
Model:| HE350 Series (FP-15)
Date: 2016-06-08
Run: 1
Control #: QC20160608
Rated Capacity - BTU/HR
Test Duration: 320
Output Category: 4 Start End
Barometer (in.Hg):| 29.4| 29.4|
Dry Bulb (F): 62 65
Humidity (%): 71 64
Average Stove Temperature: 0.00
Moisture content of wood (wet basis): 17.88
Average 0.00 0.00 0.00 564.98 @ 82.67 139.40 #DIV/O! 0.00 0.00 0.00 0.00 0.00 0.00 88.66
* * B * B B * 3 4 B B
Elapsed Weight Flue Room Tunnel Outlet door ' ash door ' left side back  right side front DGM1 DGM1
Time Remaining cOo CO, o, Gas Temp Dry Bulb air Reading Inlet T
0 4.39 0.00 0.00 0.00 77.66 77.39 77.86 0.00 0.00 0.00 0.00 0.00 0.00 921.072 81.23
10 6.83 0.00 0.00 0.00 231.10 78.05 103.66 0.00 0.00 0.00 0.00 0.00 0.00 921.952 88.52
20 5.20 0.00 0.00 0.00 452.73 78.49 111.76 0.00 0.00 0.00 0.00 0.00 0.00 922.900 87.60
30 3.34 0.00 0.00 0.00 515.08 79.26 120.81 0.00 0.00 0.00 0.00 0.00 0.00 923.860 87.19
40 12.88 0.00 0.00 0.00 525.27 79.93 128.79 0.00 0.00 0.00 0.00 0.00 0.00 924.829 87.03
50 9.39 0.00 0.00 0.00 663.09 80.73 148.22 0.00 0.00 0.00 0.00 0.00 0.00 925.803 86.77
60 6.45 0.00 0.00 0.00 629.94 82.24 139.98 0.00 0.00 0.00 0.00 0.00 0.00 926.773 86.56
70 58.48 0.00 0.00 0.00 600.26 82.43 200.89 0.00 0.00 0.00 0.00 0.00 0.00 927.738 86.67
80 39.55 0.00 0.00 0.00 739.21 81.28 157.99 0.00 0.00 0.00 0.00 0.00 0.00 928.703 87.06
90 33.85 0.00 0.00 0.00 847.53 82.83 179.49 0.00 0.00 0.00 0.00 0.00 0.00 929.677 87.38
100 28.60 0.00 0.00 0.00 893.72 83.88 182.12 0.00 0.00 0.00 0.00 0.00 0.00 930.628 87.72
110 24.13 0.00 0.00 0.00 888.48 84.14 182.41 0.00 0.00 0.00 0.00 0.00 0.00 931.558 88.40
120 19.95 0.00 0.00 0.00 877.37 85.26 180.93 0.00 0.00 0.00 0.00 0.00 0.00 932.456 88.97
130 16.34 0.00 0.00 0.00 838.66 85.63 174.71 0.00 0.00 0.00 0.00 0.00 0.00 933.366 89.66
140 13.14 0.00 0.00 0.00 807.14 85.76 171.62 0.00 0.00 0.00 0.00 0.00 0.00 934.275 90.02
150 10.64 0.00 0.00 0.00 763.36 85.87 165.04 0.00 0.00 0.00 0.00 0.00 0.00 935.194 90.06
160 8.51 0.00 0.00 0.00 732.09 86.02 159.01 0.00 0.00 0.00 0.00 0.00 0.00 936.116 90.21
170 6.91 0.00 0.00 0.00 685.64 86.58 154.97 0.00 0.00 0.00 0.00 0.00 0.00 937.039 90.25
180 5.61 0.00 0.00 0.00 647.90 85.88 149.98 0.00 0.00 0.00 0.00 0.00 0.00 937.952 90.22
190 457 0.00 0.00 0.00 615.59 85.00 144.61 0.00 0.00 0.00 0.00 0.00 0.00 938.885 90.25
200 3.73 0.00 0.00 0.00 585.04 84.51 140.40 0.00 0.00 0.00 0.00 0.00 0.00 939.805 90.27
210 3.12 0.00 0.00 0.00 544.56 83.76 135.00 0.00 0.00 0.00 0.00 0.00 0.00 940.725 90.30
220 2.67 0.00 0.00 0.00 508.64 83.33 130.37 0.00 0.00 0.00 0.00 0.00 0.00 941.651 90.13
230 2.29 0.00 0.00 0.00 484.31 82.82 127.26 0.00 0.00 0.00 0.00 0.00 0.00 942.573 90.04
240 1.95 0.00 0.00 0.00 449.06 83.30 122.93 0.00 0.00 0.00 0.00 0.00 0.00 943.488 89.99
250 1.63 0.00 0.00 0.00 429.07 82.53 120.05 0.00 0.00 0.00 0.00 0.00 0.00 944.412 89.83
260 1.29 0.00 0.00 0.00 414.73 82.14 117.84 0.00 0.00 0.00 0.00 0.00 0.00 945.334 89.49
270 1.02 0.00 0.00 0.00 396.08 81.59 115.62 0.00 0.00 0.00 0.00 0.00 0.00 946.240 89.22
280 0.80 0.00 0.00 0.00 379.47 82.04 114.09 0.00 0.00 0.00 0.00 0.00 0.00 947.164 89.05
290 0.55 0.00 0.00 0.00 368.11 81.57 112.65 0.00 0.00 0.00 0.00 0.00 0.00 948.081 88.99
300 0.31 0.00 0.00 0.00 359.21 81.47 110.69 0.00 0.00 0.00 0.00 0.00 0.00 949.005 88.88
310 0.05 0.00 0.00 0.00 352.12 81.42 109.76 0.00 0.00 0.00 0.00 0.00 0.00 949.924 88.86

320 -0.16 0.00 0.00 0.00 342.21 80.96 108.57 0.00 0.00 0.00 0.00 0.00 0.00 950.848 89.07



90.90
*
DGM 1
Outlet T
81.03
83.84
86.21
87.89
88.80
89.30
89.82
90.44
90.99
91.26
91.33
91.36
91.33
91.82
92.08
92.34
92.61
92.71
92.70
92.77
92.85
92.86
92.81
92.86
92.73
92.62
92.26
92.00
91.88
91.79
91.70
91.32
91.26

84.34

*

Filter 1
Temp
89.20
81.70
81.83
83.12
85.28
82.74
82.50
82.54
83.56
84.88
85.45
85.78
85.65
85.62
85.74
85.40
85.03
84.72
84.33
84.34
83.98
83.61
83.33
83.22
82.83
82.45
84.31
84.89
84.88
85.10
85.10
85.04
85.05

*

DGM 2
Reading
1083.788
1084.692
1085.651
1086.618
1087.573
1088.540
1089.516
1090.495
1091.475
1092.423
1093.361
1094.280
1095.164
1096.068
1096.975
1097.886
1098.796
1099.721
1100.631
1101.548
1102.469
1103.392
1104.312
1105.235
1106.162
1107.083
1108.008
1108.940
1109.860
1110.784
1111.720
1112.639
1113.538

84.82
*
DGM 2
Inlet T
79.87
81.03
81.81
82.82
83.50
83.82
83.88
84.09
84.77
85.06
85.09
85.19
85.39
85.59
85.81
85.72
85.89
85.99
86.11
86.23
86.26
86.36
86.28
86.19
86.15
85.93
85.80
85.09
85.17
85.01
84.62
84.36
84.14

84.14

*

DGM 2
Outlet T

81.15
84.21
84.13
83.37
83.20
83.10
82.94
82.64
82.86
83.18
83.31
83.69
84.20
84.70
84.87
84.67
84.78
84.92
85.04
85.13
85.35
85.48
85.46
85.48
85.21
85.08
84.93
84.35
84.36
84.18
83.95
83.54
83.26

84.27

*

Filter 2
Temp
84.15
83.00
81.48
82.63
84.66
82.78
82.54
82.35
83.28
84.48
85.87
86.15
86.12
85.96
85.71
85.24
84.87
84.76
84.45
84.06
83.84
83.43
83.16
82.98
82.64
82.31
83.84
85.71
85.71
85.55
85.68
85.72
85.80

0.1414

*

Tunnel
Velocity
0.138
0.132
0.133
0.148
0.145
0.142
0.154
0.148
0.152
0.149
0.149
0.146
0.150
0.152
0.141
0.144
0.147
0.138
0.138
0.136
0.136
0.138
0.140
0.139
0.142
0.142
0.142
0.143
0.130
0.135
0.133
0.133
0.134

0.07

Draft
0.000
0.034
0.062
0.068
0.069
0.077
0.074
0.076
0.082
0.088
0.090
0.088
0.088
0.087
0.085
0.081
0.081
0.078
0.075
0.073
0.070
0.067
0.065
0.062
0.061
0.059
0.057
0.054
0.054
0.052
0.051
0.050
0.051
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Elapsed
Time
0.00
10.00
20.00
30.00

40.00
50.00
60.00
70.00
80.00
90.00
100.00
110.00
120.00
130.00
140.00
150.00
160.00
170.00
180.00
190.00
200.00
210.00
220.00
230.00
240.00
250.00
260.00
270.00
280.00
290.00
300.00
310.00
320.00

Manufacturer: SBI
Model: HE350 Series (FP-15)
Date: 6-8-16
Run: 1
Project #: QC20160608
Test Duration: 320
Total Gas Volume (DGM 1): 28.244
Total Gas Volume (DGM 2): 28.416
Average Barometric Pressure: 29.4
Molecular Weight: 28.78
Pitot Correction: 0.9525288
Calibration Factor (DGM #1): 1.0060
Calibration Factor (DGM #2): 1.0030
(1)VS: | 0.0767454
(2) VS: 1 0.0762803
DGM1 DGM1  DGM1 | DGM2 DGM2 ' DGM2 ' Tunnel
Reading Inlet T  Outlet T Reading Inlet T Outlet T Dry Bulb
921.07 8123  81.03  1083.79 79.87 81.15 77.8575
92195 8852 83.84  1084.69 81.03 84.21  103.662
92290 8760 86.21  1085.65 81.81 84.13  111.755
923.86 @ 87.19 = 87.89 ' 1086.62 82.82 83.37 | 120.805
92483 87.03 88.80 @ 1087.57 83.50 83.20 ' 128.791
92580 . 86.77 @ 89.30 @ 1088.54 83.82 83.10  148.216
926.77  86.56 @ 89.82 @ 1089.52 83.88 82.94 '« 139.98
927.74 | 86.67 @ 90.44 ' 1090.50 84.09 82.64 ' 200.886
928.70 © 87.06 @ 90.99  1091.48 84.77 82.86 @ 157.99
92968 @ 87.38  91.26 @ 1092.42 85.06 83.18  179.485
93063  87.72 91.33  1093.36 85.09 83.31 | 182.121
93156 @ 8840 @ 91.36 @ 1094.28 85.19 83.69  182.408
93246 8897 = 91.33  1095.16 85.39 84.20  180.926
933.37 . 8966 @ 91.82  1096.07 85.59 84.70 174.708
93428 90.02 92.08 @ 1096.98 85.81 84.87 171.624
935.19 | 90.06 @ 92.34 ' 1097.89 85.72 84.67  165.044
936.12 = 90.21 92.61  1098.80 85.89 84.78 = 159.01
937.04 = 9025 92.71  1099.72 85.99 84.92  154.967
93795 9022 9270  1100.63 86.11 85.04  149.982
938.89 | 90.25 @ 92.77  1101.55 86.23 85.13 ' 14461
939.81 « 90.27 = 9285 @ 110247 86.26 85.35  140.402
940.73 . 90.30 9286 @ 1103.39 86.36 85.48  135.003
94165 90.13 = 92.81  1104.31 86.28 85.46  130.373
94257 | 90.04 9286 @ 1105.24 86.19 85.48 | 127.261
94349 8999 9273  1106.16 86.15 85.21  122.927
94441  89.83 9262 @ 1107.08 85.93 85.08  120.046
94533 8949 @ 9226  1108.01 85.80 84.93 117.839
946.24 | 89.22 @ 92.00 @ 1108.94 85.09 84.35 115.619
947.16 = 89.05 @ 91.88 @ 1109.86 85.17 84.36  114.094
948.08 8899 9179  1110.78 85.01 84.18 = 112.65
949.01 8888 9170  1111.72 84.62 83.95 110.688
94992 ' 8886 @ 91.32 111264 84.36 83.54 ' 109.756
950.85  89.07  91.26 @ 1113.54 84.14 83.26  108.572

Filter
Face
Velocity
DGM 1

4.50
4.84
4.89
4.93
4.96
4.94
4.91
4.90
4.95
4.83
4.72
4.55
4.61
4.60
4.65
4.67
4.67
4.62
4.72
4.65
4.65
4.68
4.66
4.63
4.68
4.67
4.59
4.68
4.65
4.68
4.66
4.69

Filter
Face
Velocity
DGM 2

4.63
4.91
4.95
4.89
4.95
5.00
5.01
5.01
4.85
4.79
4.70
4.51
4.61
4.63
4.65
4.64
4.72
4.64
4.67
4.69
4.70
4.69
4.70
4.73
4.70
4.72
4.76
4.70
4.72
4.78
4.70
4.60

Particulates

Stack are

Wood moisture (%
Load Weight (Ibs w
Burn Rate (Dry kg/
Burn time of high fire

Final Temperature (L
Final Temperature (L
Final Tunnel Tempe
Final Tunnel Velocit

Standardized T
Delta-P = Tunnel
(in. H20) ' Velocity
Tunnel = Ft/Sec
0.138 20.231
0.132 20.284
0.133 20.509
0.148 21.823
0.145 21.762
0.142 21.824
0.154 22.614
0.148 23.293
0.152 22.788
0.149 22.931
0.149 23.006
0.146 22.765
0.150 23.069
0.152 23.096
0.141 22.220
0.144 22.310
0.147 22.456
0.138 21.644
0.138 21.564
0.136 21.364
0.136 21.245
0.138 21.281
0.140 21.420
0.139 21.262
0.142 21.411
0.142 21.335
0.142 21.279
0.143 21.317
0.130 20.351
0.135 20.646
0.133 20.493
0.133 20.450
0.134 20.542



a (ft2):
wet):

ret):

hr):

load (min):

0.3490659
17.88
3.864

250.000

JGM #1) Degrees Rankin:
YGM #2) Degrees Rankin:
srature Degrees Rankin:
y (feet per second):
‘unnel Flow (dscfm):

Average
Inlet +
Outlet
Temp.
Meter 1
Deg. R
541.1
546.2
546.9
547.5
547.9
548.0
548.2
548.6
549.0
549.3
549.5
549.9
550.2
550.7
551.0
551.2
551.4
551.5
551.5
551.5
551.6
551.6
551.5
551.5
551.4
551.2
550.9
550.6
550.5
550.4
550.3
550.1
550.2

Average
Inlet +
Outlet
Temp.
Meter 2
Deg. R
540.5
542.6
543.0
543.1
543.3
543.5
543.4
543.4
543.8
544 .1
544.2
544 4
544.8
545.1
545.3
545.2
545.3
545.5
545.6
545.7
545.8
545.9
545.9
545.8
545.7
545.5
5454
544.7
544.8
544 .6
544.3
544.0
543.7

(ASTM E2515 Formula)
Manufacturer:
Model:
Date:
Run:
549.779
544.481
599.396
21.654
384.5533289
Average Average #1
100.0 100.0 dDGM
Proportional Rates Vol.Std.
PR1 PR2 (ft3)
96.16 98.25 0.841
103.65 104.43 0.904
99.97 100.48 0.915
102.44 100.78 0.923
106.02 105.08 0.927
100.46 100.98 0.923
106.73 108.34 0.918
101.84 103.49 0.917
105.59 102.83 0.925
103.11 101.80 0.903
101.81 100.75 0.882
96.70 95.29 0.852
96.72 96.26 0.862
99.82 99.83 0.861
99.41 98.88 0.870
98.05 97.13 0.872
101.15 101.72 0.873
99.62 99.59 0.864
101.83 100.36 0.883
100.25 100.61 0.870
99.18 99.71 0.870
98.44 97.99 0.876
98.23 98.53 0.872
96.12 97.60 0.866
96.98 96.90 0.875
96.78 97.25 0.873
94.66 97.67 0.858
100.91 100.71 0.876
98.49 99.51 0.869
99.68 101.32 0.876
99.26 99.65 0.872
99.11 96.93 0.876
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Average
0.38
SQRT

Delta-P

0.370874

0.363223

0.364644

0.384975

0.381289

0.376215

0.392495

0.385213

0.389713

0.385508

0.385989

0.381851

0.387392

0.389746

0.375871

0.379387

0.383728

0.371058

0.371189

0.36939

0.368605

0.370906

0.374798

0.373011

0.377025

0.37662

0.376346

0.377739

0.361092

0.366787

0.364695

0.364229

SBI
HE350 Series (FP-15)
6-8-16
1
#2
dDGM
Vol.Std.
(ft3) Time
0
0.867 10
0.919 20
0.926 30
0.914 40
0.926 50
0.934 60
0.937 70
0.937 80
0.906 90
0.897 100
0.878 110
0.844 120
0.863 130
0.865 140
0.869 150
0.868 160
0.882 170
0.868 180
0.874 190
0.878 200
0.879 210
0.877 220
0.880 230
0.884 240
0.878 250
0.882 260
0.890 270
0.878 280
0.883 290
0.895 300
0.879 310
0.860 320

0.366258

Particulates



Intertek Testing Services

Manufacturer: SBI

Model: HE350 Series (FP-15)

Date: 6-8-16
Run: 1
Project #: QC20160608
Test Duration: 320
(minutes)

PRESSURE FACTOR 0.98262

TEMPERATURE FACTORS
DGM #1:
DGM #2:

VOLUMES SAMPLED
DGM #1:
DGM #2:

TOTAL TUNNEL VOLUME (scf):

SAMPLE RATIOS
Sample Train 1:
Sample Train 2:

TOTAL EMISSIONS
Sample Train 1 (9):
Sample Train 2 (g):

EMISSION RATES

Sample Train 1 (g/hr):
Sample Train 2 (g/hr):

MAX Allowed

DEVIATION:

0.96039
0.96973

28.26803
28.43313

123057

4353.224
4327.946

18.28
12.55

3.43
2.35

7.50%

18.59%
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RESULTS

Average emission rate:(gr/hr)

Burn Rate (Dry kg/hr):

BAROMETRIC PRESSURE
Average:
Start:
End:

DRY GAS METER VALUES

DGM #1 Final:
Initial:
DGM #2  Final:
Initial:

TEMPERATURES (DEG. RANKIN)

DGM #1:
DGM #2:

CALIBRATION FACTORS
DGM #1:
DGM #2:

TUNNEL FLOW RATE:

PARTICULATE CATCH (mg)
Total Sample Train 1:
Total Sample Train 2:
Filter and seal Sample Train 1:
Filter and seal Sample Train 2:
Probe Sample Train 1:
Probe Sample Train 2:

Particulates

2.891

3.864

294
294
294

950.848

921.072

1113.538

1083.788

549.779
544.481

1.0060

1.0030

384.553

4.2
29

29

1.2




Manufacturer: SBI Eng: Claude Pelland
Model:|HE350 Series (FP-15)

Date: 2016-06-08
Run: 1
Control #: QC20160608
Rated Capacity - BTUHR
Test Duration: 60

Start End

4
Barometer (in.Hg):

Dry Bulb (F):
Humidity (%):

dutput Category:

Average Stove Temperature: 0.00
Moisture content of wood (wet basis): 17.84
Average 0.00 0.00 0.00 44212 79.44 118.72 #DIV/0!
* * * * * *1 *2 *3 *4
Elapsed Weight Flue Room Tunnel Outlet
Time Remaining CcO CO, 0O, Gas Temp | Dry Bulb air
0.00 439 0.00 0.00 0.00 77.66 77.39 77.86
10.00 6.83 0.00 0.00 0.00 231.10 78.05 103.66
20.00 5.20 0.00 0.00 0.00 452.73 78.49 111.76
30.00 3.34 0.00 0.00 0.00 515.08 79.26 120.81
40.00 12.88 0.00 0.00 0.00 525.27 79.93 128.79
50.00 9.39 0.00 0.00 0.00 663.09 80.73 148.22

60.00 6.45 0.00 0.00 0.00 629.94 82.24 139.98

0.00

door

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

ash door: left side

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

back

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

right side

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

front

0.00
0.00
0.00
0.00
0.00
0.00
0.00

*

DGM 3
Reading

540.123
541.660
543.175
544.630
546.160
547.490
548.904

86.41

*

DGM 3
Inlet T

81.23
88.52
87.60
87.19
87.03
86.77
86.56

86.70

*

DGM 3
Outlet T

81.03
83.84
86.21
87.89
88.80
89.30
89.82

83.62

*
Filter 3
Temp
85.87
83.67
82.43
84.26
83.75
83.34
81.99

0.1417

*
Tunnel
Velocity
0.138
0.132
0.133
0.148
0.145
0.142
0.154

0.05

Draft
0.000
0.034
0.062
0.068
0.069
0.077
0.074



Elapsed
Time
0.00
10.00
20.00
30.00

40.00
50.00
60.00

Manufacturer:
Model:
Date:
Run:
Project #:

Test Duration:
Total Gas Volume (DGM 1):
Total Gas Volume (DGM 2):
Average Barometric Pressure:
Molecular Weight:
Pitot Correction:
Calibration Factor (DGM #3):

(3) VS:

DGM 3 DGM 3 DGM 3
Reading Inlet T Outlet T
540.12  81.23 @ 81.03
541.66 88.52 @ 83.84
543.18  87.60 @ 86.21
544.63 87.19 @ 87.89
546.16 = 87.03 @ 88.80
547.49 @ 86.77 @ 89.30
548.90 86.56 @ 89.82

SBI
HE350 Series (FP-15)
6-8-16
1
QC20160608

60
8.211
0.000

29.4
28.78

0.952529

0.9870

0.268863

Tunnel

Filter
Face
Velocity

Dry Bub DGM 3

77.857
103.66
111.76
120.81
128.79
148.22
139.98

7.70
7.58
7.27
7.64
6.64
7.06

Final Temperature (DGM #3) Degrees Rankin:

Stack area (ft2):
Wood moisture (% wet):
Load Weight (Ibs wet):
Burn Rate (Dry kg/hr):

0.349066
17.84

23.434

Final Tunnel Temperature Degrees Rankin:
Final Tunnel Velocity (feet per second):
Standardized Tunnel Flow (dscfm):

Delta-P = Tunnel

(in. H20) ' Velocity

Tunnel
0.138
0.132
0.133
0.148
0.145
0.142
0.154

Ft/Sec
20.231
20.284
20.509
21.823
21.762
21.824
22.614

Average
Inlet +
Outlet
Temp.

Meter 3
Deg. R
541.1
546.2
546.9
547.5
547.9
548.0
548.2

Average
100.1

(ASTM E2515 Formula)

Manufacturer:
Model:

Date:

Run:

546.556

578.724
21.292
391.637197

Proportional Rates

PR3

107.48
106.00
96.96
103.51
92.64
93.72

SBI
HE350 Series (FP-15)
6-8-16
1
#3 Average
dDGM 0.38

Vol.Std. SQRT

(ft3) Time  Delta-P
0 0.370874
1.440 10 0.363223
1.418 20 0.364644
1.360 30 0.384975
1.429 40 0.381289
1.242 50 0.376215

1.320 60 0.392495



Intertek Testing Services

Manufacturer: SBI
Model: HE350 Series (FP-15)

Date: 6-8-16
Run: 1
Project #: QC20160608
Test Duration: 60
(minutes)

PRESSURE FACTOR 0.98262

TEMPERATURE FACTORS

DGM #3: 0.96605
VOLUMES SAMPLED
DGM #3: 8.22709
TOTAL TUNNEL VOLUME (scf): 23498
SAMPLE RATIOS
Sample Train 3: 2856.201
TOTAL EMISSIONS
Sample Train 3 (g): 3.43
EMISSION RATES
Sample Train 3 (g/hr): 3.43
MAX Allowed N/A
DEVIATION: N/A
Train 3
Cs 0.00014586
Cr 0
Et 3.43

Et AVERAGE

RESULTS

Average emission rate:(gr/hr)

Burn Rate (Dry kg/hr):

BAROMETRIC PRESSURE
Average:
Start:
End:

DRY GAS METER VALUES

DGM #3  Final:
Initial:

3.4

N/A

29.4
294
294

548.904

540.123

TEMPERATURES (DEG. RANKIN)

DGM #3:

CALIBRATION FACTORS
DGM #3:
TUNNEL FLOW RATE:

PARTICULATE CATCH (mg)
Total Sample Train 3:

Filter and seal Sample Train 3:

Probe Sample Train 3:

546.556

0.9870

391.637

Room Particulate Correction

Mr
vmr

o

Milligram Catch (mg)
7.7544|Total Volume Sampled (dscf)

Rotometer (glass) at 100
flow rate is 0.12924 cfm

Grams Emissions



For Usable Firebox Volumes above 3.0 ft* - Low and Medium Fire

Nominal Required Load Density (wet basis) 12|Ib/ft°
Usable Firebox Volume 4.28|ft?
Total Nom. Load Wt. Target 51.312 |b
Total Load Wt. Allowable Range 48.75 to 53.88 Ib
Core Target Wt. Allowable Range 23.09 to 33.35 Ib
Remainder Load Wt. Allowable Range 17.96 to 28.22 Ib
Mid-Point
Core Load Fuel Pc. Wt. Allowable Range 7.70 to 12.83 Ib 10.26
Remainder Load Pc. Wt. Allowable Range 5.13 to 10.26 Ib 7.70
Pc. #

Core Load Piece Wt. Actual 1 8.23]lb In Range

2 8.55]Ib In Range

3 7.82]lb In Range
Core Load Total. Wt. Actual 24.61 |b In Range

Pc. #

Remainder Load Piece Wt. 1 5.55(lb In Range
(3 or4Pcs.) 2 5.71{lb In Range

3 8.86]Ib In Range

4 7.11}lb In Range
Remainder Load Piece Weight Ratio - Small/Large 63% In Range <67%
Remainder Load Tot. Wt. Act 27.23||b In Range
Total Load Wt. Actual 51.83|Ib In Range
Core % of Total Wt. 47% In Range 45-65%
Remainder % of Total Wt. 53% In Range 35-55%
Actual Load % of Nominal Target 101% In Range 95-105%
Actual Fuel Load Density 12.1 Ib/ft’
Allowable Charcoal Bed Wt. Range (lb) 5.2 to 10.3 Mid-Point
Actual Charcoal Bed Wt. 6.56(Ib In Range 7.8
Actual Fuel Load Ending Wit. 0.01lb Valid Test > 90%
Total Wt. of Fuel Burned During Test Run Ib. 51.8 Ib




Fuel Piece Moisture Reading (%-dry basis)

1 2 3
221 26.4 23.8
22.3 33.5 26.3
213 16 19.1
22.8 18.4 24.2
215 21.4 24.2
24.5 20.7 24.3
24.6 24.6 21.9

Total Load Ave. MC % (dry basis)
Total Load Ave. MC % (wet basis)

Total Test Load Weight (dry basis)

Ave.
24.1
27.4
18.8

21.8
224
23.2
23.7
23.1
18.8

In Range
In Range
In Range

In Range
In Range
In Range
In Range
In Range

y

Total Fuel Weight Burned During Test Run (dry basis)

»

Pc. Wt. Dry Basis

6.63
6.71
6.58

4.56
4.66
7.19
5.75

42.09
42.1

Ib
Ib
Ib

Ib
Ib

3.01
3.04
2.99

2.07
2.12
3.26
2.61

16.48
19.09

kg
kg
kg

kg
kg
kg




TEST FUEL DATA

Intertek EPA METHOD 5G-3

Project Number: [G102163747
Manufacturer: |SBI
Model: |JHE350 Series
Sample ID Number, |QC20160608 7
Test Date/ | #0-Jun-16
Test Run Number: |3

Calibration Reference ID

SBI-153
Set meter to Species 1 S
Set Temperature to 70F 12% ;1
Set pin setting to 444 22% 7
PRE-BURN FUEL PROPERTIES _
Eq. ID No.: Time:|¢7 << ] Temp.°F:] /6.7
Piece No. Lelnngth, Wifht' Moisture, %, Dry Basis
1
2
3
4
5
6
7
8
9
10
11
12
Total Weight 0.0 Average, %db #DIV/0!
Allowable Fuel Load Range: 27 to 32.9
TEST FUEL LOAD PROPERTIES
Eq. ID No.:|SBI-229 [ Timefo75S | Temp,Fl72:)
) Length, Weight, Lb. . 0 .
Piece No. In Sxd o Moisture, %, Dry Basis
1 oS 7/lo | - Tavig 11y, T27.9
2 1634 |55 24.3 |35.¢ lee. '3
3 Je/t |ga33] - Q2.1 |26 .7 |23.Y
4 /Sy |£ 85K - 17. € 20.2 layv 2
5 // 7.8/ - 2/-3 /é.0 /16./
6 /[e'/y |Ss5% 22.8 |/%y lavy 2
7 [’ 15.707 — &) . Al Y 4. 2
8 - N - - f— . -
Totals 0.0 0.0
% of Weight #DIV/0! | #DIV/0!
Total weight, wet, |b. 0.00 Average Moisture, dry | #DIV/0!
Total weight, dry, kg #DIV/0! Average Moisture, wet| #DIV/0!
Test Engineer: C—2Z— Date: ?:v[ wne 20/4




Intertek

TEST FUEL DATA
EPA METHOD 5G-3

Project Number:
Manufacturer:
Model:

Sample ID Number:

G102163747

SBI

HE350 Series
QC20160608

Test Date: [9-Jun-16
Test Run Number: |2

Calibration Reference ID

SBI-153
Set meter to Species 1
Set Temperature to 70F 12% | /2. o
Set pin setting to 444 2% | D2 . e
PRE-BURN FUEL PROPERTIES N
Eq. ID No.: Timel < /S | Temp.°F| 7¢&. ¢
Piece No. Lelnngth, Wi't?ht' Moisture, %, Dry Basis
K'*O//JA;S . 1 ‘7;7/7 ) p o 4t eex)
ST i 2 11 274273 223 |R9% f Ja077 <7F
- o0 3 INT 29 311%.6 |/8-9
4
5
6
7
8
9
10
11
12
Total Weight 0.0 Average, %db #DIV/O!
Allowable Fuel Load Range: 27 to 32.9
TEST FUEL LOAD PROPERTIES _ _
Eq. ID No.:|SBI-229 | Time: | Temp.°F:| /¢, 2
. Length, Weight, Lb. , 0 .
Piece No. in Sd T Moisture, %, Dry Basis
1 £7 Xeis] = Jady [,2¢ AN
2 /17 F.2a7| - ly. o 2¢. § 2y
3 16 177891 - la¢-& 1,9.a ac. i
4 (6 ¥y €337 ~ l2¢.0o |ad)y |90
5 (167 16359 ~ 24,9 133.7 it-4
6 17 47X - |ro /8.y /2.8
7
8 -—
Totals 0.0 0.0
% of Weight #DIV/O! | #DIV/0!
Total weight, wet, Ib. 0.00 Average Moisture, dry { #DIV/0!
Total weight, dry, kg #DIV/0! Average Moisture, wet | #DIV/0!

Test Engineer:

——

Date:

?‘Jt&'\) -Q,.olé




Intertek

Project Number:
Manufacturer:
Model:

Sample ID Number:
Test Date:

Test Run Number:;

G102163747
SBI

9-Jun-16
2

Dillution Tunnel Velocity Traverse
EPA Method 5G-3

HE350 Series
QC20160608

[ Dilution Tunnel

Delta P o Square

. H20 | T®™PF | Root
A1 0.110 [Qp.¥ | 0.0000
A2 [0.]27 | Jop.7 | 0.0000
A3 [0 2% 0.9 | 0.0000
A4 0,122 g6. ¢ 0.0000
ACenter [(), ) %) 10). 2 0.0000
Bl [0.)7 | 4947 | 0.0000
B2 [0.J32 | Jov.o | 0.0000
B3 [0.)25 | 94 4 | 00000
B4 [0,09y 09.3 | 0.0000
B Center Q‘_}éj q9.¢ 0.0000
Averages | #DIV/0! | #DIV/0! | 0.0000

Test Engineer:

e )

Tunnel Diameter| 8.000 |inches
[Tz i H20

0.34907 Ft2

Tunnel Static
Tunnel Area
Pitot Correction
Baro. Pressure
Pitot Factor
Initial Velocity

Initial Flow

#DIV/0!

29.40

0.84

#DIV/0!

#DIV/0!

factor

( 0.99 for standard, 0.84 or Cal. For S-Type )

Ft/ Sec

Ft3/min

Date: 7"\}”'\) "l




Time Ambiant Flue Firebox Top | Dilution Tunnel | Firebox Right | Firebox Back | Firebox Bottom | Firebox Left | DGM Outlet 1
min °F °F °F °F °F °F °F °F °F
0 79.15 501.95 131.31 540.89 607.44 511.72 549.36 527.91 N/A
1 79.35 492.56 123.16 535.24 606.25 509.03 546.31 525.52 N/A
2 78.96 483.76 119.99 531.69 604.76 505.90 543.20 523.49 N/A
3 79.41 474.80 118.12 528.63 603.10 503.23 539.51 521.76 N/A
4 78.92 465.95 116.83 524.80 601.04 500.44 535.57 519.82 N/A
5 78.67 457.76 115.93 520.16 598.94 497.23 531.53 518.05 N/A
6 79.15 450.21 114.81 515.12 596.67 494.02 527.55 516.33 N/A
7 78.59 443.20 114.30 510.20 594.21 491.41 523.47 514.76 N/A
8 78.60 436.20 113.55 504.74 591.60 488.23 519.74 512.15 N/A
9 79.23 428.61 112.64 498.54 588.85 484.64 515.76 510.68 N/A
10 79.16 421.37 112.15 491.59 585.99 481.89 511.87 508.47 N/A
11 79.43 414.70 111.36 484.52 582.99 479.04 508.06 506.85 N/A
12 79.30 408.14 110.99 477.01 579.61 475.47 503.52 504.92 N/A
13 78.06 402.38 110.42 470.85 576.40 472.51 499.71 502.08 N/A
14 78.01 397.26 109.86 464.99 573.15 469.26 495.65 499.65 N/A
15 78.29 392.22 109.12 459.30 569.83 465.80 491.88 497.84 N/A
16 78.37 387.40 108.70 453.57 566.49 462.71 487.94 495.63 N/A
17 78.07 382.56 108.16 448.44 563.13 460.21 484.46 493.57 N/A
18 77.85 378.17 107.69 443.58 559.75 456.93 480.73 490.81 N/A
19 77.88 373.82 107.35 438.84 556.35 453.54 477.22 488.29 N/A
20 77.61 369.84 106.88 434.32 552.94 450.58 473.67 486.66 N/A
21 77.61 365.59 106.38 429.68 549.27 447.13 469.82 484.08 N/A
22 77.33 361.74 105.85 425.51 545.89 444.07 466.34 480.72 N/A
23 77.49 358.71 105.61 421.27 542.51 440.86 463.30 479.28 N/A
24 77.46 355.46 105.15 417.40 539.16 437.95 459.99 477.03 N/A
25 77.25 352.47 104.86 413.66 535.84 434.97 456.86 474.39 N/A
26 77.37 349.44 104.34 410.22 532.56 432.03 454.01 472.53 N/A
27 77.11 346.54 104.12 406.87 529.28 428.90 450.89 469.95 N/A
28 77.35 343.64 103.63 403.48 526.04 426.28 448.09 468.35 N/A
29 77.23 340.76 103.45 400.41 522.87 424.02 445.24 466.19 N/A
30 77.47 337.76 103.12 396.87 519.46 420.95 441.80 463.96 N/A
31 77.00 335.32 102.75 393.71 516.38 418.52 438.94 461.55 N/A




32 77.11 332.71 102.44 390.83 513.35 416.23 435.98 459.40 N/A
33 77.28 330.52 102.31 388.05 510.35 413.71 433.13 457.41 N/A
34 77.09 328.17 101.93 385.25 507.35 411.02 430.45 455.44 N/A
35 77.11 325.76 101.66 382.51 504.47 408.63 428.16 453.46 N/A
36 77.15 323.63 101.54 380.01 501.64 406.01 425.82 451.63 N/A
37 77.19 321.51 100.57 377.44 498.85 403.98 423.46 449.53 N/A
38 77.34 319.76 100.63 375.16 496.11 401.72 420.56 446.94 N/A
39 77.06 317.83 82.84 372.69 493.21 399.40 417.78 444.67 N/A
40 77.06 315.63 99.64 370.46 490.56 397.17 415.81 442.16 N/A
41 77.33 314.02 100.10 368.43 487.94 395.10 413.51 440.40 N/A
42 76.75 312.25 90.36 366.38 485.38 392.41 411.34 438.01 N/A
43 76.97 310.23 88.44 364.45 482.86 390.59 408.97 436.29 N/A
44 77.28 308.84 98.40 362.67 480.38 388.55 406.77 434,93 N/A
45 77.11 303.98 105.22 354.34 478.77 386.42 404.46 433.47 N/A
46 77.52 302.61 101.35 352.92 476.19 384.76 402.61 432.50 N/A
47 77.48 300.71 100.02 351.42 473.65 382.46 400.27 431.25 N/A
48 77.40 298.86 99.28 349.66 470.99 380.49 397.90 429.92 N/A
49 76.94 297.01 98.89 347.87 468.59 378.15 396.09 428.52 N/A
50 76.72 295.30 98.41 346.10 466.19 376.47 394.08 426.60 N/A
51 76.62 293.71 98.20 344.22 463.82 374.29 391.96 425.11 N/A
52 76.85 292.01 97.93 342.30 461.46 372.64 389.87 422.99 N/A
53 76.68 290.35 97.71 340.20 459.13 370.72 387.99 421.35 N/A
54 76.66 288.65 97.49 338.19 456.79 368.62 385.88 419.27 N/A
55 76.48 287.31 97.35 336.38 454.48 366.88 383.91 417.13 N/A
56 76.66 285.96 97.13 334.39 452.17 365.34 381.86 415.08 N/A
57 76.39 283.87 96.93 332.39 449.71 363.26 379.83 412.93 N/A
58 76.44 282.58 96.71 330.51 447.47 361.67 377.65 410.93 N/A
59 76.41 280.92 96.44 328.73 445.22 359.73 375.73 409.13 N/A
60 76.26 279.58 96.32 326.88 443.00 357.54 374.37 407.42 N/A
61 76.52 278.18 96.06 325.18 440.81 355.95 372.69 405.35 N/A
62 76.39 277.09 95.97 323.48 438.65 354.51 371.10 403.62 N/A
63 76.61 275.74 95.75 321.90 436.52 352.72 369.24 401.33 N/A
64 76.58 274.25 95.64 320.13 434.40 350.82 367.49 399.78 N/A
65 76.36 273.36 95.44 318.47 432.33 349.32 365.44 397.88 N/A




66 76.38 271.99 95.36 316.83 430.27 347.90 363.67 396.11 N/A
67 76.41 270.70 95.16 315.07 428.05 346.41 362.17 393.90 N/A
68 76.37 269.62 95.12 313.54 426.03 344.52 360.74 392.24 N/A
69 76.44 268.43 95.01 312.18 424.04 342.61 358.78 390.51 N/A
70 76.24 267.11 94.83 310.72 422.09 341.22 357.07 388.94 N/A
71 76.27 266.22 94.80 309.32 420.16 339.28 355.61 387.10 N/A
72 76.31 265.33 94.60 307.93 418.26 337.58 353.91 385.44 N/A
73 76.33 264.01 94.35 306.66 416.36 336.17 352.30 383.92 N/A
74 76.48 263.16 94.29 305.33 414.50 334.79 350.85 382.56 N/A
75 76.41 262.05 94.15 304.01 412.69 333.29 349.35 380.79 N/A
76 76.63 260.95 94.09 302.62 410.72 331.74 347.89 379.27 N/A
77 76.85 260.03 93.99 301.53 408.95 329.86 346.60 378.20 N/A
78 76.96 259.30 93.88 300.57 407.20 328.68 345.08 376.88 N/A
79 76.88 258.69 93.66 299.38 405.50 327.17 343.38 375.55 N/A
80 77.24 257.65 93.57 298.21 403.81 325.54 341.93 374.34 N/A
81 76.80 257.01 93.59 297.15 402.15 324.66 340.47 372.73 N/A
82 76.80 255.99 93.34 296.08 400.51 323.59 338.88 371.45 N/A
83 76.55 255.01 93.29 295.01 398.91 321.96 337.80 370.22 N/A
84 76.88 254.03 93.09 293.87 397.31 320.61 336.50 369.15 N/A
85 77.03 253.18 93.01 292.72 395.64 319.43 334.99 367.85 N/A
86 77.20 252.40 92.88 291.62 394.09 318.16 333.63 366.55 N/A
87 76.95 251.17 92.83 290.49 392.60 317.02 332.57 365.47 N/A
88 76.53 250.53 92.69 289.31 391.10 315.88 331.45 364.16 N/A
89 76.51 249.80 92.64 288.27 389.63 314.54 330.27 362.30 N/A
90 76.66 248.80 92.54 287.25 388.19 313.36 328.98 361.19 N/A
91 76.50 248.90 92.98 286.26 386.76 312.32 327.63 360.19 N/A
92 76.46 248.15 99.91 279.03 386.20 311.34 326.32 359.37 N/A
93 76.40 247.66 94.94 279.61 384.61 310.47 325.39 359.28 N/A
94 76.37 247.25 93.54 279.96 382.99 308.77 323.98 359.32 N/A
95 76.41 246.41 93.01 280.06 381.61 307.55 323.04 359.14 N/A
96 76.38 246.16 92.67 279.82 380.34 306.51 322.19 358.79 N/A
97 76.49 245.37 92.44 279.41 379.08 305.56 321.03 358.87 N/A
98 76.38 244.94 92.30 278.86 377.88 304.53 319.94 358.08 N/A
99 76.47 244.46 92.11 278.12 376.69 303.42 318.80 357.75 N/A




100 76.49 243.43 91.91 277.27 375.54 302.45 317.87 357.38 N/A
101 76.65 242.59 91.83 276.29 374.40 301.59 316.90 356.88 N/A
102 76.40 241.58 91.76 275.27 373.15 300.67 315.81 356.41 N/A
103 76.60 240.69 91.57 274.08 372.02 299.85 314.73 355.89 N/A
104 76.81 240.22 91.50 272.94 370.95 299.09 313.55 355.12 N/A
105 76.72 239.25 91.45 271.70 369.87 298.10 312.43 354.41 N/A
106 76.79 238.55 91.21 270.54 368.81 297.60 311.68 353.39 N/A
107 76.80 237.60 91.10 269.41 367.75 296.94 310.76 352.53 N/A
108 76.94 236.76 91.11 268.21 366.68 295.79 310.07 351.64 N/A
109 77.01 236.10 91.08 266.98 365.64 294.88 309.07 350.83 N/A
110 76.99 235.17 90.90 265.85 364.60 293.86 307.95 349.63 N/A
111 76.81 234.24 90.82 264.54 363.48 292.88 306.76 348.66 N/A
112 76.80 233.60 90.87 263.33 362.43 292.18 305.68 347.62 N/A




DGM Inlet 1 Probe 1 DGM Outlet 2 [ DGM Inlet 2 Probe 2 Probe 3 Draft Dilution Tunnel Scale
°F °F °F °F °F °F "H20 "H20 b
N/A N/A N/A N/A N/A N/A 0.062 0.127 7.98
N/A N/A N/A N/A N/A N/A 0.062 0.125 7.97
N/A N/A N/A N/A N/A N/A 0.061 0.129 7.93
N/A N/A N/A N/A N/A N/A 0.060 0.125 7.93
N/A N/A N/A N/A N/A N/A 0.059 0.128 7.90
N/A N/A N/A N/A N/A N/A 0.059 0.129 7.88
N/A N/A N/A N/A N/A N/A 0.058 0.129 7.85
N/A N/A N/A N/A N/A N/A 0.058 0.129 7.83
N/A N/A N/A N/A N/A N/A 0.057 0.130 7.82
N/A N/A N/A N/A N/A N/A 0.056 0.128 7.81
N/A N/A N/A N/A N/A N/A 0.056 0.129 7.78
N/A N/A N/A N/A N/A N/A 0.055 0.130 7.76
N/A N/A N/A N/A N/A N/A 0.054 0.131 7.75
N/A N/A N/A N/A N/A N/A 0.054 0.129 7.73
N/A N/A N/A N/A N/A N/A 0.053 0.131 7.74
N/A N/A N/A N/A N/A N/A 0.053 0.129 7.72
N/A N/A N/A N/A N/A N/A 0.052 0.128 7.72
N/A N/A N/A N/A N/A N/A 0.052 0.132 7.71
N/A N/A N/A N/A N/A N/A 0.052 0.129 7.70
N/A N/A N/A N/A N/A N/A 0.051 0.128 7.69
N/A N/A N/A N/A N/A N/A 0.051 0.130 7.67
N/A N/A N/A N/A N/A N/A 0.050 0.129 7.67
N/A N/A N/A N/A N/A N/A 0.050 0.132 7.65
N/A N/A N/A N/A N/A N/A 0.050 0.130 7.64
N/A N/A N/A N/A N/A N/A 0.049 0.131 7.62
N/A N/A N/A N/A N/A N/A 0.049 0.131 7.60
N/A N/A N/A N/A N/A N/A 0.049 0.129 7.59
N/A N/A N/A N/A N/A N/A 0.049 0.130 7.58
N/A N/A N/A N/A N/A N/A 0.048 0.131 7.56
N/A N/A N/A N/A N/A N/A 0.048 0.131 7.54
N/A N/A N/A N/A N/A N/A 0.047 0.132 7.53
N/A N/A N/A N/A N/A N/A 0.047 0.132 7.51




N/A N/A N/A N/A N/A N/A 0.047 0.131 7.50
N/A N/A N/A N/A N/A N/A 0.047 0.133 7.49
N/A N/A N/A N/A N/A N/A 0.047 0.131 7.47
N/A N/A N/A N/A N/A N/A 0.046 0.130 7.47
N/A N/A N/A N/A N/A N/A 0.046 0.131 7.44
N/A N/A N/A N/A N/A N/A 0.045 0.108 7.43
N/A N/A N/A N/A N/A N/A 0.045 0.123 7.42
N/A N/A N/A N/A N/A N/A 0.045 0.031 7.40
N/A N/A N/A N/A N/A N/A 0.045 0.133 7.39
N/A N/A N/A N/A N/A N/A 0.044 0.133 7.37
N/A N/A N/A N/A N/A N/A 0.044 0.091 7.36
N/A N/A N/A N/A N/A N/A 0.044 0.092 7.35
N/A N/A N/A N/A N/A N/A 0.044 0.132 7.34
N/A N/A N/A N/A N/A N/A 0.044 0.134 7.30
N/A N/A N/A N/A N/A N/A 0.044 0.133 7.30
N/A N/A N/A N/A N/A N/A 0.043 0.134 7.29
N/A N/A N/A N/A N/A N/A 0.043 0.134 7.28
N/A N/A N/A N/A N/A N/A 0.043 0.132 7.28
N/A N/A N/A N/A N/A N/A 0.042 0.133 7.29
N/A N/A N/A N/A N/A N/A 0.042 0.133 7.29
N/A N/A N/A N/A N/A N/A 0.043 0.135 7.29
N/A N/A N/A N/A N/A N/A 0.042 0.135 7.28
N/A N/A N/A N/A N/A N/A 0.042 0.132 7.27
N/A N/A N/A N/A N/A N/A 0.042 0.133 7.26
N/A N/A N/A N/A N/A N/A 0.042 0.134 7.26
N/A N/A N/A N/A N/A N/A 0.042 0.135 7.25
N/A N/A N/A N/A N/A N/A 0.042 0.135 7.24
N/A N/A N/A N/A N/A N/A 0.041 0.135 7.23
N/A N/A N/A N/A N/A N/A 0.041 0.135 7.21
N/A N/A N/A N/A N/A N/A 0.041 0.137 7.21
N/A N/A N/A N/A N/A N/A 0.041 0.137 7.19
N/A N/A N/A N/A N/A N/A 0.041 0.138 7.17
N/A N/A N/A N/A N/A N/A 0.041 0.134 7.15
N/A N/A N/A N/A N/A N/A 0.041 0.136 7.15




N/A N/A N/A N/A N/A N/A 0.040 0.138 7.15
N/A N/A N/A N/A N/A N/A 0.040 0.138 7.12
N/A N/A N/A N/A N/A N/A 0.040 0.137 7.11
N/A N/A N/A N/A N/A N/A 0.040 0.134 7.10
N/A N/A N/A N/A N/A N/A 0.040 0.134 7.10
N/A N/A N/A N/A N/A N/A 0.040 0.136 7.08
N/A N/A N/A N/A N/A N/A 0.039 0.137 7.07
N/A N/A N/A N/A N/A N/A 0.040 0.137 7.05
N/A N/A N/A N/A N/A N/A 0.039 0.135 7.04
N/A N/A N/A N/A N/A N/A 0.039 0.136 7.02
N/A N/A N/A N/A N/A N/A 0.039 0.137 7.01
N/A N/A N/A N/A N/A N/A 0.039 0.135 7.02
N/A N/A N/A N/A N/A N/A 0.039 0.138 6.98
N/A N/A N/A N/A N/A N/A 0.039 0.135 6.98
N/A N/A N/A N/A N/A N/A 0.039 0.137 6.95
N/A N/A N/A N/A N/A N/A 0.039 0.135 6.94
N/A N/A N/A N/A N/A N/A 0.038 0.136 6.92
N/A N/A N/A N/A N/A N/A 0.038 0.135 6.92
N/A N/A N/A N/A N/A N/A 0.038 0.137 6.90
N/A N/A N/A N/A N/A N/A 0.038 0.135 6.88
N/A N/A N/A N/A N/A N/A 0.038 0.136 6.88
N/A N/A N/A N/A N/A N/A 0.038 0.137 6.85
N/A N/A N/A N/A N/A N/A 0.038 0.138 6.84
N/A N/A N/A N/A N/A N/A 0.037 0.136 6.84
N/A N/A N/A N/A N/A N/A 0.038 0.136 6.83
N/A N/A N/A N/A N/A N/A 0.037 0.137 6.85
N/A N/A N/A N/A N/A N/A 0.038 0.137 6.81
N/A N/A N/A N/A N/A N/A 0.037 0.137 6.79
N/A N/A N/A N/A N/A N/A 0.037 0.137 6.77
N/A N/A N/A N/A N/A N/A 0.037 0.137 6.75
N/A N/A N/A N/A N/A N/A 0.037 0.135 6.75
N/A N/A N/A N/A N/A N/A 0.037 0.137 6.73
N/A N/A N/A N/A N/A N/A 0.037 0.136 6.71
N/A N/A N/A N/A N/A N/A 0.037 0.135 6.71




N/A N/A N/A N/A N/A N/A 0.036 0.136 6.70
N/A N/A N/A N/A N/A N/A 0.037 0.135 6.70
N/A N/A N/A N/A N/A N/A 0.036 0.138 6.68
N/A N/A N/A N/A N/A N/A 0.036 0.137 6.67
N/A N/A N/A N/A N/A N/A 0.036 0.136 6.67
N/A N/A N/A N/A N/A N/A 0.036 0.134 6.65
N/A N/A N/A N/A N/A N/A 0.036 0.137 6.64
N/A N/A N/A N/A N/A N/A 0.036 0.135 6.63
N/A N/A N/A N/A N/A N/A 0.036 0.135 6.62
N/A N/A N/A N/A N/A N/A 0.036 0.137 6.60
N/A N/A N/A N/A N/A N/A 0.035 0.137 6.59
N/A N/A N/A N/A N/A N/A 0.035 0.137 6.57
N/A N/A N/A N/A N/A N/A 0.035 0.137 6.57




Date/heure Time 0O, CcO CO,IR CcO
YYYY-MM-DD HH:MM:SS min % ppm % %

2016-06-09 09:27:29 0 17.10 2932 2.33 0.29
2016-06-09 09:37:29 10 7.45 9329 13.45 0.93
2016-06-09 09:47:29 20 7.37 14602 13.82 1.46
2016-06-09 09:57:29 30 6.89 21485 14.06 2.15
2016-06-09 10:07:29 40 6.86 19751 13.95 1.98
2016-06-09 10:17:29 50 6.77 18775 13.94 1.88
2016-06-09 10:27:29 60 6.53 12707 14.43 1.27
2016-06-09 10:37:29 70 11.02 17280 10.04 1.73
2016-06-09 10:47:29 80 11.74 13291 8.98 1.33
2016-06-09 10:57:29 90 11.00 9429 9.96 0.94
2016-06-09 11:07:29 100 10.22 18166 10.34 1.82
2016-06-09 11:17:29 110 11.31 5766 9.39 0.58
2016-06-09 11:27:29 120 11.06 6265 9.47 0.63
2016-06-09 11:37:29 130 12.43 5726 8.05 0.57
2016-06-09 11:47:29 140 12.88 4987 7.41 0.50
2016-06-09 11:57:29 150 14.89 5835 5.81 0.58
2016-06-09 12:07:29 160 15.25 6043 4,99 0.60
2016-06-09 12:17:29 170 15.29 5457 5.02 0.55
2016-06-09 12:27:29 180 15.23 5311 5.05 0.53
2016-06-09 12:37:29 190 15.13 5020 5.10 0.50
2016-06-09 12:47:29 200 15.15 5135 5.17 0.51
2016-06-09 12:57:29 210 15.11 4902 5.17 0.49
2016-06-09 13:07:29 220 15.12 4736 5.18 0.47
2016-06-09 13:17:29 230 15.16 4617 5.16 0.46
2016-06-09 13:27:29 240 15.16 4483 5.20 0.45
2016-06-09 13:37:29 250 15.09 4500 5.27 0.45
2016-06-09 13:47:29 260 15.17 4256 5.23 0.43
2016-06-09 13:57:29 270 15.39 4207 5.08 0.42
2016-06-09 14:07:29 280 15.51 4358 4,96 0.44
2016-06-09 14:17:29 290 15.54 4272 4.82 0.43
2016-06-09 14:27:29 300 15.50 4091 4.82 0.41
2016-06-09 14:37:29 310 15.65 4349 474 0.43
2016-06-09 14:47:29 320 15.71 4130 4.70 0.41
2016-06-09 14:57:29 330 15.85 4043 4,58 0.40
2016-06-09 15:07:29 340 16.07 3879 4.37 0.39
2016-06-09 15:17:29 350 16.20 3728 4.30 0.37
2016-06-09 15:27:29 360 16.29 3611 4.16 0.36
2016-06-09 15:37:29 370 16.47 3716 4.02 0.37
2016-06-09 15:47:29 380 16.51 3781 3.94 0.38
2016-06-09 15:57:29 390 16.66 3939 3.78 0.39
2016-06-09 16:07:29 400 16.70 3648 3.73 0.36
2016-06-09 16:17:29 410 16.77 3524 3.70 0.35
2016-06-09 16:27:29 420 16.81 3510 3.65 0.35
2016-06-09 16:37:29 430 16.81 3419 3.67 0.34
2016-06-09 16:47:29 440 16.92 3287 3.56 0.33
2016-06-09 16:57:29 450 17.01 3284 3.48 0.33
2016-06-09 17:07:29 460 17.09 3147 3.43 0.31
2016-06-09 17:17:29 470 17.08 3236 3.42 0.32
2016-06-09 17:27:29 480 17.26 3078 3.34 0.31
2016-06-09 17:37:29 490 17.37 3029 3.22 0.30
2016-06-09 17:47:29 500 17.48 2989 3.10 0.30
2016-06-09 17:57:29 510 17.65 2985 2.91 0.30
2016-06-09 18:07:29 520 17.65 2989 2.89 0.30




2016-06-09 18:17:29 530 17.70 2884 2.88 0.29
2016-06-09 18:27:29 540 17.70 2816 2.85 0.28
2016-06-09 18:37:29 550 17.67 2818 2.88 0.28
2016-06-09 18:47:29 560 17.77 2614 2.82 0.26
2016-06-09 18:57:29 570 17.86 2549 2.75 0.42
2016-06-09 19:07:29 580 17.92 2489 2.68 0.25
2016-06-09 19:17:29 290 18.07 2467 2.58 0.25
2016-06-09 19:27:29 600 18.12 2368 2.50 0.24
2016-06-09 19:37:29 610 18.18 2327 2.44 0.23
2016-06-09 19:47:29 620 18.46 2155 2.22 0.22
2016-06-09 19:57:29 630 18.51 2095 2.15 0.21
2016-06-09 20:07:29 640 18.69 1989 2.02 0.20
2016-06-09 20:17:29 650 18.74 1987 1.95 0.20
2016-06-09 20:27:29 660 18.83 1966 1.86 0.20
2016-06-09 20:37:29 670 18.94 3862 1.75 0.39
2016-06-09 20:47:29 680 18.97 1889 1.73 0.19
2016-06-09 20:57:29 690 19.04 1841 1.65 0.18
2016-06-09 21:07:29 700 19.09 1802 1.29 0.18
2016-06-09 21:17:29 710 19.10 1769 1.29 0.18
2016-06-09 21:27:29 720 19.15 1741 1.55 0.17
2016-06-09 21:37:29 730 19.23 1660 1.48 0.17
2016-06-09 21:47:29 740 19.32 1620 1.43 0.16
2016-06-09 21:57:29 750 19.31 1654 1.42 0.17
2016-06-09 22:07:29 760 17.60 4232 1.75 0.42
2016-06-09 22:17:29 770 17.76 3606 2.66 0.36




Time Ambient Flue Dilution Tunnel | Firebox Top | Firebox Right | Firebox Back | Firebox Bottom | Firebox Left
min °F °F °F °F °F °F °F °F
0 76.85 233.27 90.85 262.96 362.09 291.86 305.22 347.15
10 77.22 704.64 159.95 628.90 360.70 289.04 296.20 337.32
20 79.00 780.60 161.95 856.99 369.84 337.08 346.16 328.47
30 80.45 764.48 160.90 817.11 386.42 382.68 389.52 323.71
40 81.25 761.97 160.88 816.70 401.27 419.42 417.90 324.16
50 82.21 761.76 161.66 823.10 416.30 457.42 446.43 327.54
60 82.76 764.42 160.24 854.05 433.36 489.65 469.02 335.58
70 82.62 637.09 133.19 784.72 450.87 512.69 487.11 346.39
80 82.15 541.02 124.53 693.86 452.92 498.41 470.91 363.80
90 81.53 507.94 120.23 680.23 449.32 471.06 444.88 374.59
100 80.61 509.34 118.27 728.38 445.86 451.57 428.86 374.30
110 80.40 502.33 116.40 713.73 445.94 443.03 417.69 370.39
120 80.30 495.53 115.27 669.15 446.84 429.77 412.43 363.89
130 81.06 477.74 112.83 627.38 449.52 421.49 409.90 359.69
140 80.32 437.54 109.81 539.40 452.17 411.78 403.42 358.48
150 80.25 405.26 106.41 482.97 454.09 403.18 396.54 358.36
160 79.82 353.46 103.30 427.51 451.06 393.73 386.27 359.47
170 79.45 324.54 100.42 387.12 440.71 384.47 375.86 358.53
180 79.67 306.63 98.40 363.80 430.42 376.06 368.75 355.55
190 79.28 295.34 97.17 349.95 421.41 364.32 364.84 352.64
200 79.25 288.68 96.17 341.09 414.12 353.39 363.50 350.73
210 78.96 283.60 95.35 334.67 408.37 342.13 362.45 349.31
220 78.85 281.19 94.95 331.40 403.62 333.11 361.31 349.96
230 78.43 279.75 94.78 329.07 399.74 325.82 360.42 349.75
240 78.60 277.98 94.27 326.83 396.69 319.76 359.22 351.17
250 78.62 278.24 94.14 325.66 394.01 314.89 357.17 354.29
260 78.69 280.09 94.12 328.59 391.32 312.03 356.43 355.81
270 78.87 279.27 93.92 327.06 388.73 309.84 355.48 356.28
280 78.94 276.26 93.57 323.19 386.72 307.30 354.19 354.99
290 78.83 273.50 93.31 319.88 385.08 304.61 349.66 353.67
300 78.63 271.72 93.16 316.57 383.95 302.20 345.02 351.96
310 78.66 271.29 93.07 315.43 383.45 299.70 340.76 350.93




320 78.42 270.81 92.83 313.95 382.32 298.00 338.03 349.49
330 78.53 269.84 92.80 310.88 380.92 296.11 335.03 347.86
340 78.63 266.53 92.49 306.85 379.80 294.42 331.55 346.22
350 78.69 263.56 92.28 301.49 378.27 293.32 328.80 342.96
360 78.46 260.34 91.97 296.63 375.88 292.48 324.90 338.60
370 78.25 257.47 91.83 291.77 373.25 290.94 321.28 333.39
380 78.19 254.38 91.38 286.20 370.77 289.00 317.31 329.30
390 78.48 251.81 91.39 282.63 368.23 287.14 313.87 324.57
400 78.47 249.51 91.15 279.81 365.47 286.19 310.55 319.47
410 78.15 247.54 90.74 276.49 362.44 285.11 306.23 313.41
420 78.29 245.57 90.60 273.30 359.46 284.77 300.56 308.39
430 78.04 244.42 90.35 271.82 357.11 283.36 296.40 304.18
440 78.03 243.56 90.24 269.87 355.12 280.04 292.06 300.69
450 77.93 242.25 89.93 267.59 353.35 277.79 288.89 298.24
460 77.99 240.69 89.90 265.67 351.87 275.37 285.54 296.51
470 77.89 239.29 89.65 263.44 350.10 273.57 282.67 294.89
480 77.94 240.10 89.62 262.65 348.33 271.90 279.74 292.81
490 77.73 238.59 89.41 260.27 346.69 270.05 276.83 290.18
500 77.77 235.76 89.18 255.85 344.86 267.85 273.92 287.79
510 77.77 233.31 88.98 251.66 342.81 265.54 270.94 285.30
520 77.23 230.27 88.95 246.65 341.08 262.85 267.48 281.04
530 77.21 228.40 88.55 243.38 339.49 260.45 263.53 277.91
540 77.18 227.45 88.30 240.97 337.95 258.15 259.74 274.13
550 76.87 226.65 88.16 239.49 336.55 256.44 256.24 270.18
560 76.76 225.42 88.08 237.97 335.60 255.07 252.83 267.13
570 76.53 224.52 87.87 235.96 334.82 253.79 249.86 264.69
580 76.55 222.71 87.62 233.97 334.03 252.33 247.18 262.85
590 76.71 220.95 87.46 231.83 332.52 250.36 243.67 260.94
600 76.60 219.03 87.26 229.02 330.04 248.22 240.73 259.41
610 76.35 216.72 87.06 225.90 326.52 245.84 237.27 258.08
620 76.10 214.21 86.32 223.19 323.07 243.54 234.04 256.90
630 73.77 209.46 83.89 217.87 318.43 239.49 230.15 255.87
640 73.30 204.90 82.78 213.20 312.81 235.56 225.61 253.81
650 70.72 199.69 80.81 207.23 306.72 231.16 221.41 251.47




660 72.30 194.59 80.89 201.74 300.02 227.06 216.86 249.68
670 66.87 190.67 79.39 196.39 293.27 222.96 212.15 248.01
680 65.24 185.37 78.50 189.62 285.93 217.37 205.93 244.86
690 73.41 181.11 81.39 185.98 279.66 214.82 202.86 241.47
700 74.86 178.49 81.74 183.06 274.34 212.07 200.13 239.06
710 75.34 175.79 81.85 179.94 268.86 208.81 197.15 236.56
720 75.50 173.02 81.86 176.93 263.39 205.34 193.61 234.46
730 75.52 170.55 81.82 173.82 258.20 202.18 189.72 232.42
740 75.51 167.44 81.69 170.33 253.15 198.52 186.16 230.64
750 75.42 164.37 81.64 166.81 248.14 194.70 182.40 228.91
760 75.27 161.92 81.39 163.93 243.34 191.17 179.22 227.31
770 75.10 169.37 81.46 176.09 240.10 188.43 176.20 230.43




DGM Outlet 1 | DGM Inlet 1 Probe 1 DGM Outlet 2 [ DGM Inlet 2 Probe 2 Probe 3 Draft Dilution Tunnel

°F °F °F °F °F °F °F "H,0 "H,0
77.87 78.07 86.88 77.16 76.55 82.42 84.61 0.035 0.137
80.98 81.20 81.77 78.64 77.84 82.12 84.05 0.080 0.138
82.77 82.24 81.17 79.09 78.92 82.96 82.15 0.085 0.143
84.73 83.83 80.51 79.59 79.88 83.76 82.80 0.084 0.136
85.94 85.06 83.63 80.09 80.62 84.32 86.59 0.084 0.140
86.51 85.57 82.22 80.41 81.12 84.58 82.30 0.084 0.139
86.87 86.14 82.18 80.57 81.37 84.44 83.69 0.084 0.137
87.15 87.12 83.10 80.81 81.70 83.20 N/A 0.076 0.141
87.55 88.09 82.45 81.28 82.02 81.95 N/A 0.070 0.130
87.66 88.80 81.61 81.51 82.33 81.05 N/A 0.067 0.133
87.95 88.45 81.14 81.60 82.45 81.99 N/A 0.068 0.135
87.97 88.17 83.18 81.78 82.61 82.64 N/A 0.067 0.133
88.15 87.61 81.69 81.81 82.65 82.96 N/A 0.066 0.139
88.39 87.03 80.82 81.67 82.55 82.83 N/A 0.065 0.135
88.71 86.85 83.68 81.65 82.53 82.34 N/A 0.062 0.135
89.28 86.44 84.80 81.77 82.64 82.20 N/A 0.058 0.136
89.18 86.37 86.65 81.83 82.75 82.12 N/A 0.051 0.131
89.19 86.27 84.54 81.95 82.80 81.86 N/A 0.049 0.134
88.93 86.00 81.62 82.00 82.76 81.51 N/A 0.046 0.135
89.27 85.96 81.97 81.91 82.75 82.19 N/A 0.044 0.135
89.08 85.75 84.69 81.78 82.76 84.90 N/A 0.044 0.132
89.16 85.84 84.41 81.96 82.83 83.69 N/A 0.042 0.127
88.64 85.68 81.52 82.21 82.77 80.14 N/A 0.044 0.139
88.83 85.61 81.82 82.09 82.72 80.74 N/A 0.044 0.135
88.64 85.52 81.00 82.25 82.72 80.26 N/A 0.042 0.137
89.19 85.52 82.41 82.37 82.69 82.78 N/A 0.043 0.136
89.54 85.52 85.09 82.36 82.69 85.03 N/A 0.044 0.138
89.56 85.47 86.43 82.83 82.79 85.76 N/A 0.044 0.131
89.44 85.65 86.83 83.16 82.90 85.80 N/A 0.042 0.135
89.31 85.71 86.93 82.93 82.98 85.96 N/A 0.043 0.135
89.16 85.83 86.96 82.75 83.04 85.93 N/A 0.042 0.136
89.04 85.82 87.04 82.67 83.04 85.88 N/A 0.041 0.139




89.09 85.75 87.15 82.38 83.02 85.81 N/A 0.042 0.133
89.29 85.91 83.92 82.11 82.94 85.90 N/A 0.041 0.138
89.28 85.88 83.04 82.22 83.00 85.63 N/A 0.040 0.136
89.28 85.90 83.59 82.39 82.91 85.32 N/A 0.041 0.137
89.29 85.95 83.46 82.61 82.96 85.29 N/A 0.040 0.137
89.42 85.88 83.57 82.70 82.89 85.38 N/A 0.040 0.134
89.57 85.88 83.79 82.96 82.81 85.48 N/A 0.039 0.135
89.66 85.77 83.73 83.15 82.83 85.38 N/A 0.038 0.137
89.77 85.77 83.85 83.26 82.92 85.27 N/A 0.038 0.135
89.80 85.70 83.67 83.38 82.89 85.17 N/A 0.039 0.140
89.68 85.63 83.55 83.51 82.86 85.08 N/A 0.038 0.137
89.75 85.56 83.83 83.49 82.90 84.98 N/A 0.039 0.137
89.74 85.56 83.72 83.49 82.85 84.97 N/A 0.038 0.133
89.88 85.47 83.48 83.51 82.80 84.81 N/A 0.039 0.135
89.72 85.43 83.58 83.56 82.79 84.81 N/A 0.038 0.138
89.74 85.29 83.38 83.37 82.65 84.65 N/A 0.036 0.136
89.74 85.21 83.31 83.11 82.55 84.55 N/A 0.037 0.133
89.72 85.13 83.42 82.90 82.48 84.59 N/A 0.038 0.136
89.64 85.05 83.21 82.85 82.39 84.43 N/A 0.038 0.131
89.61 85.03 83.34 82.94 82.41 84.50 N/A 0.037 0.130
89.54 85.03 83.18 83.02 82.50 84.48 N/A 0.037 0.135
89.52 85.00 83.27 83.17 82.35 84.25 N/A 0.035 0.133
89.43 85.01 83.12 82.98 82.33 84.28 N/A 0.035 0.134
89.35 84.87 83.00 82.65 82.18 84.14 N/A 0.036 0.135
89.33 84.85 82.98 82.55 82.10 84.01 N/A 0.036 0.133
89.28 84.74 82.84 82.21 81.99 84.02 N/A 0.035 0.130
89.20 84.72 88.43 82.12 81.85 84.21 N/A 0.036 0.141
89.19 84.78 80.79 82.65 81.93 84.12 N/A 0.037 0.136
89.21 84.65 82.94 83.07 81.93 83.81 N/A 0.035 0.134
89.13 84.51 83.00 82.82 81.87 83.63 N/A 0.032 0.131
88.99 84.44 83.04 82.97 81.93 83.60 N/A 0.034 0.132
88.82 84.34 82.95 82.87 81.98 83.43 N/A 0.033 0.131
88.77 84.27 82.75 82.43 81.87 83.20 N/A 0.033 0.141
88.66 84.24 82.75 82.48 81.83 83.09 N/A 0.033 0.134




88.57 84.28 82.68 82.67 81.88 83.18 N/A 0.032 0.137
88.47 84.20 82.60 82.81 81.85 82.91 N/A 0.032 0.138
88.43 84.17 82.43 82.84 81.88 82.60 N/A 0.028 0.137
88.43 84.12 82.56 83.00 81.77 83.05 N/A 0.028 0.136
88.53 84.13 82.51 82.89 81.62 83.09 N/A 0.030 0.139
88.55 84.09 82.36 82.69 81.55 82.97 N/A 0.028 0.133
88.49 84.08 82.33 82.46 81.45 83.00 N/A 0.027 0.136
88.50 84.10 82.34 82.33 81.40 83.23 N/A 0.027 0.137
88.50 84.06 82.32 82.58 81.37 83.00 N/A 0.026 0.137
88.47 84.03 82.22 82.87 81.31 82.89 N/A 0.026 0.140
88.44 83.94 82.21 83.07 81.28 82.82 N/A 0.025 0.139
88.38 83.92 82.17 83.21 81.33 82.73 N/A 0.026 0.133




Scale DGM 1 mean | DGM 2 mean | Scale zeroed
Ib °F °F Ib

6.56 77.97 76.86 -
54.42 81.09 78.24 47.95
48.87 82.50 79.00 42.39
4394 84.28 79.74 37.47
39.02 85.50 80.35 32.54
34.42 86.04 80.76 27.94
30.13 86.51 80.97 23.66
26.70 87.13 81.26 20.23
24.77 87.82 81.65 18.30
23.07 88.23 81.92 16.60
21.40 88.20 82.02 14.93
19.85 88.07 82.19 13.37
18.59 87.88 82.23 12.12
17.45 87.71 82.11 10.98
16.67 87.78 82.09 10.20
16.10 87.86 82.20 9.63
15.80 87.78 82.29 9.32
15.55 87.73 82.37 9.07
15.32 87.46 82.38 8.85
15.09 87.62 82.33 8.61
14.85 87.42 82.27 8.38
14.62 87.50 82.39 8.14
14.36 87.16 82.49 7.89
14.12 87.22 82.41 7.64
13.88 87.08 82.49 7.40
13.63 87.36 82.53 7.16
13.39 87.53 82.53 6.92
13.15 87.52 82.81 6.68
12.93 87.55 83.03 6.46
12.70 87.51 82.96 6.23
12.49 87.49 82.90 6.02
12.28 87.43 82.85 5.80




12.06 87.42 82.70 5.59
11.85 87.60 82.52 5.38
11.64 87.58 82.61 5.16
11.46 87.59 82.65 4.98
11.29 87.62 82.78 4.81
11.11 87.65 82.80 4.63
10.94 87.72 82.88 4.46
10.77 87.71 82.99 4.30
10.60 87.77 83.09 4.12
10.44 87.75 83.14 3.97
10.27 87.65 83.18 3.79
10.11 87.66 83.19 3.63
9.95 87.65 83.17 3.48
9.80 87.67 83.16 3.32
9.64 87.58 83.18 3.17
9.47 87.51 83.01 3.00
9.33 87.48 82.83 2.85
9.17 87.43 82.69 2.70
9.04 87.35 82.62 2.57
8.91 87.32 82.68 2.43
8.78 87.28 82.76 2.30
8.65 87.26 82.76 2.18
8.52 87.22 82.66 2.04
8.38 87.11 82.42 1.91
8.25 87.09 82.33 1.78
8.12 87.01 82.10 1.65
8.00 86.96 81.99 1.52
7.89 86.99 82.29 1.41
7.77 86.93 82.50 1.30
7.66 86.82 82.34 1.19
7.56 86.72 82.45 1.08
7.43 86.58 82.42 0.95
7.31 86.52 82.15 0.83
7.22 86.45 82.16 0.74




7.13 86.43 82.27 0.66
7.00 86.33 82.33 0.53
6.86 86.30 82.36 0.39
6.81 86.28 82.38 0.34
6.78 86.33 82.26 0.31
6.75 86.32 82.12 0.28
6.71 86.29 81.95 0.23
6.68 86.30 81.86 0.20
6.64 86.28 81.97 0.17
6.60 86.25 82.09 0.13
6.57 86.19 82.17 0.09
6.48 86.15 82.27 0.00




Manufacturer:
Model:

Date:

Run:

Control #
Rated Capacity

Test Durati

utput Category:

Average Stove Temperature:

Moisture content of wood (wet basis):

Elapsed
Time
0
10
20
30
40

210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
59
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770

Claude Pelland

SBI Eng:
HE350 Series (FP-15)
2016-06-09
2
QC20160208
- BTUMHR
1 770
1. Start End
Barometer (in.Hg):
Dry Bulb (F)
Humidity (%):
0.00
18.77
Average 0.00 0.00
Weight
Remaining co CO,
518 000 000
479 000 000
424 000 000
375 000 000
325 000 000
279 000 000
237 000 000
202 000 000
183 000 000
166 000 000
149 000 000
134 000 000
121 000 000
11.0 000 000
102 000 000
96 000 000
93 000 000
91 000 000
88 000 000
86 000 000
84 000 000
81 000 000
79 000 000
76 000 000
74 000 000
72 000 000
69 000 000
67 000 000
65 000 000
62 000 000
60 000 000
58 000 000
56 000 000
54 000 000
52 000 000
50 000 000
48 000 000
46 000 000
45 000 000
43 000 000
41 000 000
40 000 000
38 000 000
36 000 000
35 000 000
33 000 000
32 000 000
30 000 000
29 000 000
27 000 000
26 000 000
24 000 000
23 000 000
22 000 000
20 000 000
19 000 000
18 000 000
16 000 000
15 000 000
14 000 000
13 000 000
12 000 000
11 000 000
10 000 000
08 000 000
07 000 000
07 000 000
05 000 000
04 000 000
03 000 000
03 000 000
03 000 000
02 000 000
02 000 000
02 000 000
01 000 000
01 000 000
00 000 000

0.00

0,
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

308.78
*1

Flue
Gas
2327
70464
78060
76448
76197
76176
76442
63709
54102
50794
50934
50233
49%53
47174
43754
40526
35346
32454
30663
29534
28868
28360
28119
27975
27798
27824
28009
27927
27626
27350
2172
27129
27081
26084
26653
26356
26034
25747
25438
25181
24951
24754
24557
24442
24356
24225
24069
23929
24010
23859
23576
2331
23027
22840
22745
22665
22542
22452
2271
22095
21903
21672
214.21
20946
20490
190,69
19459
19067
18537
18111
178.49
17579
173.02
17055
167.44
164.37
161.92
160.37

77.67
*2
Room
Temp
7685
7.2
79.00
8045
8125
8221

98.04
*3
Tunnel
Dry Bulb
9085
150.95
161.95
160.90
160.88
161,66
16024
133.19
12453
12023
11827
116.40
11527
11283
100.81
106.41
103.30
10042
9840
97.17
96.17
9535
9495
94.78
94.27
94.14
94.12
9392
9357
9331
9316
9307
9283
9280
9249
9228
91.97
9183
9138
9139
9115
90.74
9060
9035
9024
89.93
89.90
8965
8962
89.41
89.18
8898
8895

88.30
88.16
88.08
87.87
87.62
87.46
87.26
87.06
86.32
8389
8278
80.81
80.89
79.39
7850
81.39
81.74
81.85
81.86
81.82
81.69
81.64
81.39
81.46

#DIV/0!
*4

Outlet
air

2016-02-09 - FP-15 Series - Run #2 - Results s

0.00

door ‘ash doorleft side

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

back

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
fight side

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

front

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

DGM 1

Reading

950851
951.75%6
952 662
953538
954436
955331
956226
957125
958013
958912
959.809
960.703
961,600
96249
963.3%
96429
965.191
966.089
966.990
967 889
968.787
969682
970579
971474
972.368
973259
974.148
975036
975929
976826
977726
978622
979522
980421
981.316
982209
983.097
983.989
984878
985.759
986645
987529
988414
98929
990.182
991.067
991.949
992834
993.719
994603
995485
99%.370
997253
998.138
999.028
99911
1000.798
1001.682
1002562
1003435
1004.320
1005.191
1006.073
1006.957
1007.839
1008.720
1009.595
1010478
1011.356
1012231
1013.105
1013.982
1014.863
1015.724
1016.587
1017.454
1018.320
1019.206

85.25 88.55 | 82.85

DGM 1| DGM 1 ' Filter 1

Inlet T Outlet T Temp
7807 7787 86.88
81.20 8098 81.77
8224 8277 81.17
8383 8473 8051
8506 8594 8363
8557 8651 8222
86.14 86.87 8218
87.12 87.15 8310
88.09 8755 8245
88.80 87.66 8161
8845 87.95 81.14
88.17 87.97 8318
87.61 8815 8160
87.03 88.39 8082
8685 88.71 8368
8644 89.28 84.80
86.37 89.18 86.65
86.27 89.19 8454
86.00 88.93 8162
859 89.27 81.97
8575 89.08 84.60
8584 89.16 84.41
8568 8864 8152
8561 8883 8182
8552 8864 81.00
8552 89.19 8241
8552 8954 8500
8547 8956 8283
8565 8944 8316
8571 8931 8293
8583 89.16 8275
8582 89.04 8267
8575 89.09 8238
8591 89.20 8211
8588 89.28 8222
8590 89.28 8239
859 89.20 8261
8588 89.42 8270
8588 8957 829
8577 89.66 8315
8577 89.77 8326
8570 89.80 8338
8563 8968 8351
8556 8975 8349
8556 89.74 8349
8547 8988 8351
8543 89.72 8356
8529 89.74 8337
8521 89.74 8311
8513 89.72 8290
8505 8964 8285
8503 8961 8294
8503 8954 8302
85.00 8952 8317
8501 8943 8298
84.87 8935 8265
8485 89.33 8255
8474 89.28 8221
84.72 89.20 8212
8478 89.19 8265
8465 8921 8307
8451 89.13 8282
84.44 88.99 8297
8434 8882 8287
84.27 88.77 8243
8424 8866 8248
8428 8857 8267
84.20 8847 8281
84.17 8843 8284
84.12 8843 83.00
84.13 8853 8289
84.09 8855 8269
84.08 8849 8246
84.10 8850 8233
84.06 8850 8258
84.03 8847 8287
8394 8844 8307
8392 88.38 8321

82.96

83.25

DGM 2 : DGM 2 DGM 2 | Filter 2
Reading: Inlet T  Outlet T Temp

1113539
1114.484
1115.362
1116.236
1117.124
1118.005
1118.873
1119712
1120577
1121.459
1122345
1123224
1124118
1125.029
1125.936
1126.858
1127.785
1128.729
1129.665
1130.627
1131.570
1132518
1133453
1134.402
1135.342
1136.300
1137.263
1138218
1139173
1140.126
1141.079
1142023
1142971
1143918
1144.863
1145815
1146.759
1147.725
1148.692
1149.655
1150.635
1151.615
1152585
1153.559
1154.535
1155514
1156.488
1157.458
1158431
1159.411
1160.384
1161.356
1162330
1163.303
1164.279
1165.250
1166.225
1167.195
1168.167
1169.137
1170.106
1171.079
1172049
1173.015
1173.978
1174.947
1175914
1176.874
1177.844
1178.806
1179.769
1180.736
1181.712
1182661
1183.629
1184.590
1185.552
1186.537

7655
77.84
7892
79.88
80.62
81.12
81.37
81.70
8202
8233
8245
8261
8265
8255
8253
8264
8275
8280
8276
8275
8276
8283
8277
8272
8272
8269
8269
86.43
86.83
86.93
86.96
87.04
87.15
8392
8304
8359
8346
8357
8379
8373
8385
8367
8355
8383
8372
8348
8358
83.38
83.31
8342
8321
8334
83.18
8327
8312
83.00
8298
8284
8843
80.79
8294
83.00
8304
8295
8275
8275
8268
8260
8243
8256
8251
8236
8233
8234
8232
8222
8221
8217

77.16
7864
79.09
79.59
80.09
80.41
80.57
80.81
81.28
81.51
81.60
81.78
81.81
81.67
81.65
81.77
81.83
81.95
8200
81.91
81.78
81.96
8221
8209
8225
8237
8236
85.76
85.80
85.9%6
8593
85.88
85.81
8590
85.63
85.32
85.29
85.38
85.48
85.38
85.27
8517
85.08
84.98
84.97
84.81
84.81
84.65
8455
84.59
84.43
84.50
84.48
84.25
84.28
84.14
84.01
84.02
84.21
84.12
8381
8363
83.60
8343
8320
83.09
83.18
8291
8260
83.05
83.09
8297
83.00
8323
83.00
8289
8282
8273

Particulates
82.42 | 0.1355
Tunnel
Velocity
8242 0437
8212 0138
829% 0143
8376 013
8432 0140
8458 0139
84.44 0437
8320 0441
8195 0130
81.05 013
81.99 0135
8264 013
829% 0139
8283 0135
8234 0135
8220 013
8212 0131
8186 0134
8151 0135
8219 0135
84.90 0132
8369 0427
80.14 0139
80.74 0135
8026 0437
8278 013
8503 0138
8279 04131
8290 0135
8298 0135
8304 013
8304 0139
8302 013
8294 0138
83.00 013
8291 04137
829% 0437
8289 0134
8281 0135
8283 0437
8292 0135
8289 0140
8286 04137
8290 0437
8285 013
8280 0135
8279 0138
8265 013
8255 013
8248 013
8239 0431
8241 0130
8250 0135
8235 013
8233 0134
8218 0135
8210 013
81.99 0130
8185 0441
81.93 013
81.93 0134
8187 0431
81.93 0132
81.98 0431
8187 0441
8183 0134
8188 04137
8185 0138
8188 04137
81.77 013
8162 0139
8155 013
8145 013
8140 04137
8137 04137
8131 0140
81.28 0139
81.33 013



0.044

Draft
003
0080
0085
0084
0084
0084
0084
0076
0070
0.067
0068
0.067
0066
0065
0062
0058
0051
0049
0046
004
004
0042
004
004
0042
0043
004
004
0042
0043
0042
0,041
0042
0,041
0040
0,041
0040
0040
003
0038
0038
003
0038
003
0038
003
0038
003%
0037
0038
0038
0037
0037
003
003
003%
003%
003
003%
0037
003
002
0034
0038
0038
0038
002
002
0028
0028
0030
0028
0027
0027
00%
00%
0025
00%

Elapsed DGM 1

Time
0.00
10.00
20.00
30.00
40.00
50.00
60.00
70.00
80.00
90.00
100.00
110.00
120.00
130.00
140.00
150.00
160.00
170.00
180.00
190.00
200.00
210.00
220.00
230.00
240.00
250.00
260.00
270.00
280.00
290.00
300.00
310.00
320.00
330.00
340.00
350.00
360.00
370.00
380.00
390.00
400.00
410.00
420.00
430.00
440.00
450.00
460.00
470.00
480.00
490.00
500.00
510.00
520.00
530.00
540.00
550.00
560.00
570.00
580.00
590.00
600.00
610.00
620.00
630.00
640.00
650.00
660.00
670.00
680.00
690.00
700.00
710.00
720.00
730.00
740.00
750.00
760.00
770.00

Reading
950.85
951.76
952.66
953.54
954.44
955.33
956.23
957.13
958.01
958.91
959.81
960.70
961.60
962.50
963.40
964.29
965.19
966.09
966.99
967.89
968.79
969.68
970.58
971.47
972.37
973.26
974.15
975.04
975.93
976.83
977.73
978.62
979.52
980.42
981.32
982.21
983.10
983.99
984.88
985.76
986.65
987.53
988.41
989.30
990.18
991.07
991.95
992.83
993.72
994.60
995.49
996.37
997.25
998.14
999.03
999.91
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

Project #:

Test Duration:
Total GasVolume (DGM 1):
Total GasVolume (DGM 2):

Average Barometric Pressure:

Molecular Weight:

Pitot Correction:

Calibration Factor (DGM #1):

Calibration Factor (DGM #2):

(1)Vs:
(2)Vs:

DGM 1:DGM 1. DGM 2
Inlet T Outlet TReading

78.07
81.20
82.24
83.83
85.06
85.57
86.14
87.12
88.09
88.80
88.45
88.17
87.61
87.03
86.85
86.44
86.37
86.27
86.00
85.96
85.75
85.84
85.68
85.61
85.52
85.52
85.52
85.47
85.65
85.71
85.83
85.82
85.75
85.91
85.88
85.90
85.95
85.88
85.88
85.77
85.77
85.70
85.63
85.56
85.56
85.47
85.43
85.29
85.21
85.13
85.05
85.03
85.03
85.00
85.01
84.87
84.85
84.74
84.72
84.78
84.65
84.51
84.44
84.34
84.27
84.24
84.28
84.20
84.17
84.12
84.13
84.09
84.08
84.10
84.06
84.03
83.94
83.92

77.87
80.98
82.77
84.73
85.94
86.51
86.87
87.15
87.55
87.66
87.95
87.97
88.15
88.39
88.71
89.28
89.18
89.19
88.93
89.27
89.08
89.16
88.64
88.83
88.64
89.19
89.54
89.56
89.44
89.31
89.16
89.04
89.09
89.29
89.28
89.28
89.29
89.42
89.57
89.66
89.77
89.80
89.68
89.75
89.74
89.88
89.72
89.74
89.74
89.72
89.64
89.61
89.54
89.52
89.43
89.35
89.33
89.28
89.20
89.19
89.21
89.13
88.99
88.82
88.77
88.66
88.57
88.47
88.43
88.43
88.53
88.55
88.49
88.50
88.50
88.47
88.44
88.38

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

2016-02-09 - FP-15 Series - Run #2 - Results s

(ASTM E2515 Formula)

SBI

HE350 Series (FP-15) Stack area (ft2): | 0.3491

6-9-16 Wood moisture (% wet):  18.77

2 Load Weight (Ibs wet): 51.83

QC20160208 Burn Rate (Dry kg/hr): 1.488
770

65.861 Final Temperature (DGM #1) Degrees Rankin: 546.898
70.616 Final Temperature (DGM #2) Degrees Rankin: 543.101
29.7 Final Tunnel Temperature Degrees Rankin: 558.037
28.78 Final Tunnel Velocity (feet per second): 20.479
0.9587 Standardized Tunnel Flow (dscfm): 394.6293
1.0060

1.0030 Average ' Average

0.0334 Inlet + Inlet +

0.0312 Filter Filter Outlet ;| Outlet Average Average

Face Face |Delta-P Tunnel: Temp. | Temp. 99.9 99.9

DGM 2 'DGM 2 Tunnel: Velocity | Velocity (in. H20)Velocity Meter 1 | Meter 2 | Proportional Rates
Inlet T Outlet Tory Bult DGM 1 | DGM 2 | Tunnel Ft/Sec; Deg.R | Deg.R PR1 PR2
76.55 ' 77.16 | 90.85 0.137 | #####  538.0 536.9

77.84 [ 78.64159.9, 4.71 4.93 0.138 | ##### | 541.1 538.2 108.81 106.03
78.92 1 79.09 162 4.711 4.58 0.143 | ###H## | 542.5 539.0 106.60 96.64
79.88 1 79.59 1 160.9 ! 4.54 4.55 0.136 | ##### | 544.3 539.7 104.87 98.25
80.62 ' 80.09 ' 160.9 @ 4.64 4.62 0.140 | #####  545.5 540.4 105.27 97.97
81.12 1 80.41161.7 ;| 4.62 4.58 0.139 | ##### | 546.0 540.8 105.51 97.79
81.37 1 80.57 1 160.2 | 4.62 4.51 0.137 | ##### | 546.5 541.0 105.67 96.58
81.70 180.81:133.2: 4.63 4.36 0.141 [ ###H## | 5471 541.3 102.16 89.97
82.02 ' 81.28 1245 4.57 4.49 0.130 | ##### | 547.8 541.7 104.19 95.87
82.33 | 81.51120.2; 4.62 4.57 0.133 | ###H## | 548.2 541.9 103.77 96.22
82.45 1 81.60 118.3 | 4.61 4.59 0.135 | ##### | 548.2 542.0 102.60 95.73
82.61 1 81.78  116.4: 4.60 4.56 0.133 [ ##### | 548.1 5422 102.96 95.52
82.65 ' 81.81: 1153 4.61 4.63 0.139 | ###H## | 547.9 5422 101.06 94.96
82.55 | 81.67  112.8, 4.63 4.72 0.135 | ###H## | 547.7 5421 102.54 97.95
82.53 | 81.65  109.8 | 4.62 4.70 0.135 | ##### | 547.8 5421 101.83 97.09
82.64 1 81.77 1 106.4 4.61 4.78 0.136 | ##### | 547.9 5422 101.29 98.16
82.75 81.83 103.3 ' 4.62 4.80 0.131 ' ###H## | 547.8 542.3 103.17 100.35
82.80 | 81.95100.4 ;| 4.62 4.89 0.134 | ###H## | 547.7 542.4 101.76 100.74
82.76 | 82.00  98.4 4.64 4.85 0.135 | ##### | 547.5 542.4 101.32 99.03
82.75 181.91:97.17: 4.63 4.98 0.135 | ###H## | 547.6 542.3 101.02 101.78
82.76  81.78  96.17 | 4.62 4.89 0.132 | ##### | 547.4 542.3 102.07 100.87
82.83 | 81.96  95.35, 4.61 4.91 0.127 | ##### | 547.5 542.4 103.63 103.29
82.77 182.21 9495 4.62 4.84 0.139 | ###H## | 547.2 5425 99.17 97.11
82.72 182.09: 9478 4.61 4.92 0.135 | ###H## | 547.2 542.4 100.60 100.26
82.72 1 82.25:94.27  4.61 4.87 0.137 ' ##### 5471 5425 99.54 98.30
82.69 | 82.37 94.14, 4.59 4.96 0.136 | ##### | 547.4 5425 99.74 100.80
82.69 1 82.36 94.12 | 4.58 4.99 0.138 | ##t#H## | 547.5 5425 98.66 100.52
86.43 | 85.76 1 93.92 | 4.57 4.91 0.131 [ ###H## | 547.5 546.1 100.98 100.92
86.83 ' 85.80 1 93.57 | 4.60 4.91 0.135 | ##### | 547.5 546.3 100.36 99.45
86.93 | 85.96 ; 93.31 | 4.62 4.90 0.135 | ##### | 547.5 546.4 100.59 99.07
86.96 | 85.93 1 93.16 | 4.63 4.90 0.136 | ##### | 547.5 546.4 100.34 98.49
87.04 1 85.88:93.07: 4.61 4.85 0.139 [ ###H## | 547.4 546.5 99.03 96.69
87.15 1 85.81:92.83' 4.63 4.87 0.133 | ###H## | 547.4 546.5 101.48 99.05
83.92 | 85.90; 92.8 4.63 4.88 0.138 | ##t#H## | 547.6 544.9 99.61 97.86
83.04 | 85.63 9249 4.61 4.88 0.136 | ##### | 547.6 544.3 99.65 98.33
83.69 185.32:92.28: 4.60 4.91 0.137 [ ###H## | 547.6 544.5 99.05 98.64
83.46  85.29 1 91.97 ' 4.57 4.87 0.137 | ##### | 547.6 544.4 98.68 98.03
83.567 | 85.38,91.83, 4.59 4.99 0.134 | ###H## | 547.6 544.5 100.14 101.31
83.79 18548 91.38 | 4.57 4.99 0.135 | ##### | 547.7 544.6 99.49 101.07
83.73 185.38:91.39: 4.53 4.97 0.137 [ ##t### | 547.7 544.6 97.76 99.83
83.85 ' 85.27 1 91.15' 4.56 5.06 0.135 | ###H## | 547.8 544.6 99.18 102.50
83.67 | 85.17 1 90.74 | 4.55 5.06 0.140 | ##### | 547.7 544.4 97.11 100.64
83.565 | 85.08 | 90.6 4.55 5.01 0.137 | ##t#H## | 547.7 544.3 98.25 100.66
83.83 184.98 :90.35! 4.55 5.03 0.137 [ ###H## | 547.7 544.4 98.11 100.90
83.72 1 84.97 1 90.24 ' 4.54 5.04 0.133 | ###H## | 547.7 544.3 99.21 102.49
83.48 | 84.81,89.93, 4.55 5.06 0.135 | ##### | 547.7 5441 98.65 102.08
83.568 | 84.81 89.9 4.54 5.03 0.138 | ##t### | 547.6 544.2 97.37 100.53
83.38 | 84.6589.65: 4.56 5.01 0.136 | ##### | 547.5 544.0 98.50 100.98
83.31 ' 84.55 89.62 ' 4.56 5.03 0.133 | ###H## | 547.5 543.9 99.48 102.32
83.42 | 84.59 89.41, 4.55 5.06 0.136 | ##### | 547.4 544.0 98.25 101.85
83.21 184.4389.18 | 4.54 5.03 0.131 | ##### | 547.3 543.8 99.85 103.04
83.34 1 84.50  88.98: 4.56 5.02 0.130 | ##### | 547.3 543.9 100.89 103.60
83.18 ' 84.48 88.95 ' 4.55 5.03 0.135 | ###H## | 547.3 543.8 98.77 101.89
83.27 | 84.2588.55 4.56 5.03 0.133 | ###H## | 547.3 543.8 99.56 102.39
83.12 1 84.28 | 88.3 4.58 5.04 0.134 | ###H## | 547.2 543.7 99.89 102.47
83.00 ' 84.14 :88.16: 4.55 5.02 0.135 | ##### | 547.1 543.6 98.55 101.38
82.98 ' 84.01 88.08: 4.57 5.04 0.133 ' ##### 5471 543.5 99.94 102.79
82.84 | 84.0287.87, 4.55 5.02 0.130 | ##### | 547.0 543.4 100.57 103.25
88.43 | 84.21 87.62 | 4.53 5.00 0.141 | ##### | 547.0 546.3 96.35 98.50
80.79 184.12:87.46: 4.50 5.02 0.136 | ##### | 547.0 5425 97.10 101.30
82.94 83.81 87.26: 4.56 5.01 0.134 ' ##### | 546.9 543.4 99.13 101.54
83.00 | 83.63;87.06; 4.49 5.03 0.131 | ##### | 546.8 543.3 98.73 103.17
83.04 | 83.6086.32 | 4.55 5.02 0.132 | ###H## | 546.7 543.3 99.69 102.52
82.95 1 83.43 83.89: 4.56 5.00 0.131 [ ##### | 546.6 543.2 100.15 102.33
82.75 1 83.20 1 82.78 ! 4.55 4.98 0.141 ' ##### | 546.5 543.0 96.24 98.30
82.75 1 83.0980.81, 4.54 5.02 0.134 | ###H## | 546.5 542.9 98.36 101.20
82.68 | 83.18 1 80.89 | 4.51 5.00 0.137 | ##### | 546.4 542.9 96.58 99.84
82.60 ' 82.91:79.39: 4.56 4.97 0.138 | ##### | 546.3 542.8 97.09 98.76
82.43 18260 78.5 4.53 5.02 0.137 | #####  546.3 5425 96.69 100.03
82.56 | 83.05;81.39, 4.51 4.98 0.136 | ##### | 546.3 542.8 97.09 99.84
82.51 183.09 8174 4.51 4.99 0.139 | ##### | 546.3 542.8 96.03 98.98
82.36 | 82.97 1 81.85: 4.52 5.01 0.133 | ###H## | 546.3 542.7 98.24 101.39
82.33 1 83.00:81.86: 4.55 5.06 0.136 | ##### | 546.3 542.7 97.80 101.39
82.34 | 83.23 81.82, 4.44 4.91 0.137 | ##### | 546.3 542.8 95.36 98.32
82.32 1 83.00 81.69 4.45 5.01 0.137 | ##### | 546.3 542.7 95.37 100.10
8222 182.89:81.64: 4.47 4.98 0.140 | ##### | 546.2 542.6 94.74 98.30
8221 1 82.82 81.39' 4.47 4.98 0.139 | ###H## | 546.2 5425 95.21 98.99
82.17 | 82.73 8146, 4.57 5.10 0.133 | ##### | 546.1 542.4 99.30 103.34

#1
dDGM

Vol.Std.

(ft3)

0.882
0.880
0.848
0.868
0.864
0.863
0.866
0.854
0.864
0.862
0.860
0.863
0.865
0.863
0.863
0.864
0.864
0.867
0.865
0.865
0.862
0.864
0.862
0.861
0.858
0.856
0.854
0.861
0.863
0.866
0.863
0.867
0.865
0.861
0.860
0.855
0.858
0.855
0.848
0.852
0.851
0.852
0.852
0.850
0.852
0.849
0.852
0.852
0.851
0.849
0.852
0.850
0.852
0.857
0.851
0.855
0.852
0.848
0.841
0.853
0.840
0.850
0.852
0.851
0.850
0.844
0.852
0.847
0.844
0.843
0.846
0.850
0.831
0.833
0.837
0.836
0.855

SBI

HE350 Series (FP-15)

6-9-16
2

#2
dDGM

Vol.Std.

(ft3)

0.923
0.856
0.851
0.864
0.856
0.843
0.815
0.839
0.855
0.859
0.852
0.866
0.883
0.879
0.894
0.898
0.915
0.907
0.932
0.914
0.918
0.906
0.919
0.911
0.928
0.933
0.919
0.919
0.916
0.916
0.908
0.912
0.913
0.912
0.919
0.911
0.932
0.933
0.929
0.946
0.946
0.936
0.940
0.942
0.945
0.941
0.937
0.940
0.947
0.940
0.939
0.941
0.940
0.943
0.939
0.943
0.938
0.935
0.940
0.937
0.941
0.938
0.935
0.932
0.938
0.936
0.929
0.940
0.931
0.932
0.936
0.945
0.919
0.937
0.931
0.932
0.954

Time

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770

Average
0.37
SQRT

Delta-P

0370788
0371191
0377%27
0368701
0374833
0372243
0370622
0375697
0360302
036434

0367099
0364173
0372158
0367046
0367712
0368476
0361289
0365403
036723
0367567
0363327
0355283
0373469
036723
0370719
0363338
0371277
0361878
0365828
0367191
0360329
0372583
0365141
0371333
0360445
037079

0360937
0368125
0367024
0370168
0365772
0373635
0360818
0370251
0365206
0368064
0371756
0368736
0365159
036931

036259

036005

036594
0364774
0365599
0367766
0364208
0360836
0374915
0368959
0365398
0362122
0363038
0361584
0375126
0365051
0370306
0371357
0370501
036873

0372441
036534

0368704
03609539
0370348
0374504
0372285
0365261

Particulates



Intertek Testing Services

Manufacturer: SBI

Model: HE350 Series (FP-15)

Date: 6-9-16
Run: 2
Project #: QC20160208
Test Duration: 770
(minutes)

PRESSURE FACTOR 0.99265

TEMPERATURE FACTORS
DGM #1:
DGM #2:

VOLUMES SAMPLED
DGM #1:
DGM #2:

TOTAL TUNNEL VOLUME (scf):

SAMPLE RATIOS
Sample Train 1:
Sample Train 2:

TOTAL EMISSIONS
Sample Train 1 (9):
Sample Train 2 (g):

EMISSION RATES

Sample Train 1 (g/hr):
Sample Train 2 (g/hr):

MAX Allowed

DEVIATION:

0.96545
0.97220

65.90085
70.65781

303865

4610.936
4300.510

19.37
18.92

1.51
1.47

7.50%

1.16%

2016-02-09 - FP-15 Series - Run #2 - Results.xls

RESULTS

Average emission rate:(gr/hr)

Burn Rate (Dry kg/hr):

BAROMETRIC PRESSURE
Average:
Start:
End:

DRY GAS METER VALUES

DGM #1 Final:
Initial:
DGM #2  Final:
Initial:

TEMPERATURES (DEG. RANKIN)

DGM #1:
DGM #2:

CALIBRATION FACTORS
DGM #1:
DGM #2:

TUNNEL FLOW RATE:

PARTICULATE CATCH (mg)
Total Sample Train 1:
Total Sample Train 2:
Filter and seal Sample Train 1:
Filter and seal Sample Train 2:
Probe Sample Train 1:
Probe Sample Train 2:

Particulates

1.492

1.488

29.7
29.6
29.8

1019.206

950.851

1186.537

1113.539

546.898
543.101

1.0060

1.0030

394.629

4.2
4.4

3.7

3.2

0.5

1.2




Manufacturer: SBI Eng: Claude Pelland
Model:|HE350 Series (FP-15)

Date: 2016-06-09
Run: 2
Control #: QC20160208
Rated Capacity - BTUHR
Test Duration: 60
dutput Category: 1 Start End

Barometer (in.Hg):

DryBub(F[ T ]
Humidity (%):

Average Stove Temperature: 0.00
Moisture content of wood (wet basis): 19.92
Average 0.00 0.00 0.00 681.59  79.96 150.92 #DIV/0!
* * * * * *1 *2 *3 *4
Elapsed Weight Flue Room Tunnel Outlet
Time Remaining CcO CO, 0O, Gas Temp | Dry Bulb air
0.00 51.8 0.00 0.00 0.00 233.27 76.85 90.85
10.00 479 0.00 0.00 0.00 704.64 77.22 159.95
20.00 424 0.00 0.00 0.00 780.60 79.00 161.95
30.00 37.5 0.00 0.00 0.00 764.48 80.45 160.90
40.00 32,5 0.00 0.00 0.00 761.97 81.25 160.88
50.00 27.9 0.00 0.00 0.00 761.76 82.21 161.66

60.00 23.7 0.00 0.00 0.00 764.42 82.76 160.24

0.00

door

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

ash door: left side

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

back

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

right side

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

front

0.00
0.00
0.00
0.00
0.00
0.00
0.00

*

DGM 3
Reading

548.905
550.300
551.745
553.143
554.555
555.963
557.308

83.16

*

DGM 3
Inlet T

78.07
81.20
82.24
83.83
85.06
85.57
86.14

83.67

*

DGM 3
Outlet T

77.87
80.98
82.77
84.73
85.94
86.51
86.87

83.74
*
Filter 3
Temp
84.61
84.05
82.15
82.80
86.59
82.30
83.69

0.1386

*
Tunnel
Velocity
0.137
0.138
0.143
0.136
0.140
0.139
0.137

0.08

Draft
0.035
0.080
0.085
0.084
0.084
0.084
0.084



Manufacturer:
Model:
Date:
Run:
Project #:

Test Duration:
Total Gas Volume (DGM 3):

Average Barometric Pressure:

Molecular Weight:

Pitot Correction:
Calibration Factor (DGM #3):

Elapsed DGM3 DGM3 DGM3
Time Reading InletT OutletT
0.00 54891 @ 78.07 77.87
10.00 550.30 @ 81.20 80.98
20.00 551.75 @ 82.24  82.77
30.00 553.14 = 83.83 84.73
40.00 554.56 @ 85.06 @ 85.94
50.00 555.96 85.57 86.51
60.00 557.31 @ 86.14 86.87

() Vs:

SBI

HE350 Series (FP-15)

6-9-16
2
QC20160208
60
7.983

29.7
28.78
0.958677
0.9870

0.266617

Stack area (ft2): 0.349066
Wood moisture (% wet): 19.92
Load Weight (Ibs wet):
Burn Rate (Dry kg/hr): 18.827

Final Temperature (DGM #3) Degrees Rankin:

Final Tunnel Temperature Degrees Rankin:
Final Tunnel Velocity (feet per second):
Standardized Tunnel Flow (dscfm):

Average

Inlet +

Filter Outlet

Face Delta-P  Tunnel Temp.

Tunnel = Velocity (in. H20) Velocity Meter 3
DryBulb: DGM3 Tunnel  Ft/Sec Deg. R
90.848 0.137  20.497 538.0
159.95 7.13 0.138 21.768 541.1
161.95 7.37 0.143 22.199 5425
160.9 7.10 0.136  21.639 544.3
160.88 7.16 0.140  21.998 545.5
161.66 7.13 0.139  21.860 546.0
160.24 6.81 0.137 21.740 546.5

Average
100.4

(ASTM E2515 Formula)

Manufacturer:
Model:

Date:

Run:

543.411

610.918
21.672
381.460801

Proportional Rates

PR1

101.46
102.85
101.24
100.13
100.41
96.06

SBI
HE350 Series (FP-15)
6-9-16
2
#3 Average
dDGM 0.37

Vol.Std. SQRT

(ft3) Time  Delta-P
0 0.370788
1.333 10 0.371191
1.377 20 0.377927
1.328 30 0.368701
1.338 40 0.374833
1.333 50 0.372243
1.273 60 0.370622



Intertek Testing Services

Manufacturer: SBI
Model: HE350 Series (FP-15)

Date: 6-9-16
Run: 2
Project #: QC20160208
Test Duration: 60
(minutes)

PRESSURE FACTOR 0.99265

TEMPERATURE FACTORS

DGM #3: 0.97164
VOLUMES SAMPLED
DGM #3: 7.99929
TOTAL TUNNEL VOLUME (scf): 22888
SAMPLE RATIOS
Sample Train 3: 2861.209
TOTAL EMISSIONS
Sample Train 3 (g): 11.44
EMISSION RATES
Sample Train 3 (g/hr): 11.44

Train 3
Cs 0.00050004
Cr 0
Et 11.44

Et AVERAGE

RESULTS

Average emission rate:(gr/hr)

Burn Rate (Dry kg/hr):

BAROMETRIC PRESSURE
Average:
Start:
End:

DRY GAS METER VALUES

DGM #3  Final:
Initial:

114

N/A

29.7
29.6
29.8

557.308

548.905

TEMPERATURES (DEG. RANKIN)

DGM #3:

CALIBRATION FACTORS
DGM #3:
TUNNEL FLOW RATE:

PARTICULATE CATCH (mg)
Total Sample Train 3:

Filter and seal Sample Train 3:

Probe Sample Train 3:

543.411

0.9870

381.461

Room Particulate Correction

Mr
vmr

o

Rotometer

Milligram Catch (mg)
7.7544|Total Volume Sampled (dscf)

(glass) at 100

flow rate is 0.12924 cfm

Grams Emissions



For Usable Firebox Volumes above 3.0 ft* - Low and Medium Fire

Nominal Required Load Density (wet basis) 12|Ib/ft°
Usable Firebox Volume 4.28|ft?
Total Nom. Load Wt. Target 51.312 |b
Total Load Wt. Allowable Range 48.75 to 53.88 Ib
Core Target Wt. Allowable Range 23.09 to 33.35 Ib
Remainder Load Wt. Allowable Range 17.96 to 28.22 Ib
Mid-Point
Core Load Fuel Pc. Wt. Allowable Range 7.70 to 12.83 Ib 10.26
Remainder Load Pc. Wt. Allowable Range 5.13 to 10.26 Ib 7.70
Pc. #

Core Load Piece Wt. Actual 1 8.41]lb In Range

2 8.55]Ib In Range

3 8.02]lb In Range
Core Load Total. Wt. Actual 24.97 |b In Range

Pc. #

Remainder Load Piece Wt. 1 5.13{lb In Range
(3 or4Pcs.) 2 5.80}Ib In Range

3 8.78]Ib In Range

4 6.70]lb In Range
Remainder Load Piece Weight Ratio - Small/Large 58% In Range <67%
Remainder Load Tot. Wt. Act 26.41 b In Range
Total Load Wt. Actual 51.38|Ib In Range
Core % of Total Wt. 49% In Range 45-65%
Remainder % of Total Wt. 51% In Range 35-55%
Actual Load % of Nominal Target 100% In Range 95-105%
Actual Fuel Load Density 12.0 Ib/ft’
Allowable Charcoal Bed Wt. Range (lb) 5.2 to 10.2 Mid-Point
Actual Charcoal Bed Wt. 8.104{lb In Range 7.7
Actual Fuel Load Ending Wit. 0.01lb Valid Test > 90%
Total Wt. of Fuel Burned During Test Run Ib. 51.4 Ib




Fuel Piece Moisture Reading (%-dry basis)

1 2 3
26.8 18.2 22.3
24 23.5 25.3
23.5 26 22.8
24.7 214 21.8
24.3 21 27.6
21.6 21.7 20
28.4 24.2 23.5

Total Load Ave. MC % (dry basis)
Total Load Ave. MC % (wet basis)

Total Test Load Weight (dry basis)

Ave.
22.4
24.3
24.1

22.6
24.3
21.1
25.4
23.4
18.9

In Range
In Range
In Range

In Range
In Range
In Range
In Range
In Range

y

Total Fuel Weight Burned During Test Run (dry basis)

»

Pc. Wt. Dry Basis

6.87
6.88
6.46

4.19
4.67
7.25
5.34

41.65
41.7

Ib
Ib
Ib

Ib
Ib

3.11
3.12
2.93

1.90
2.12
3.29
2.42

18.89
18.89

kg
kg
kg

kg
kg
kg




Intertek

TEST FUEL DATA

EPA METHOD 5G-3

Project Number:
Manufacturer:
Model:

Sample ID Number:
Test Date:

Test Run Number:

SBI

10-Jun-16
3

G102163747

HE350 Series
QC20160608

Calibration Rgference ID SBI-153
Set meter to Species 1
Set Temperature to 70F 12% [PHeE
Set pin setting to 444 22% | d A -7
PRE-BURN FUEL PROPERTIES
Eq. ID No.. ~ Time: [ Temp. °F]
Piece No. Lerngth, Wi'é’ht’ Moisture, %, Dry Basis
1
2
3
4
5
6
7
8
9
10
11
12
Total Weight 0.0 Average, %adb #DIVIO! |
Allowable Fuel Load Range: 27 to 32.9
TEST FUEL LOAD PROPERTIES -
Eq. ID No..|[SBI-229 [ TimeJos:2&[ Temp °FlsS.<-
Piece No. Lelr1n9th, 2\:(\;elght. L::( 7 Moisture, %, Dry Basis
- 1 /6N | g o50] - 12/ 6 |a/3 Jo.0
P AEY 2 /6%y " olie | - 22'% l2z. 0 d2. g
3 JeYy |Fsye| - 2o |23.§5 |25 3
4 /7 7. 906 ) > 6. ¥ |/7¢2. 2 a= .
5 1677 6.9 - |Ag. & (273 23.5
6 [Vt |s. /3¢ - |av.p | sty |27, &
7 J&’)y |5.%0/ - 273 a0 A7 &
8 = = =
Totals 0.0 00 %/////// ////////////////
% of Weight #DIV/0! | #DIV/O! 2/////,///:/% /// _ /%
Total weight, wet, Ib. 0.00 Average Moisture, dry | #DIV/0!
Total weight, dry, kg #DIV/O! Average Moisture, wet| #DIV/0!
e / v lw - ZO l?.
Test Engineer: = / Date: s J ~




Intertek

TEST FUEL DATA
EPA METHOD 5G-3

Sample ID Number:

" Project Number:
Manufacturer:
Model:

SBI

Test Date:
Test Run Number: {3

G102163747

HE350 Series
QC20160608
10-Jun-16

Calibration Reference ID

" SBI-153
Set meter to Species 1
Set Temperature to 70F 12% [ 0
Set pin setting to 444 22% | 22 0 |
PRE-BURN FUEL PROPERTIES
Eq. ID No..|SA7-2)Y| TimelA: )10 | Temp.°F| 75
Piece No. Le:mgth, Weight, Moisture, %, Dry Basis
Kindding 1 T T
2
3
4
5
Stoaf -up 6 72 12187 2.2 | J21 | /8.3
; )6 /2 267 | 280 2.Q
9
10
11
12
Total Weight 0.0 Average, %db__| _#DIVI0!
Allowable Fuel Load Range: 27 to 329
TEST FUEL LOAD PROPERTIES
Eq. ID No..[SBI-229 [ Time: [ Temp.°F]
Piece No. Lernqth, zkj(\ielght. L::( 7 Moisture, %, Dry Basis |
1 17 6,401 | 26 ) ALY 25
2 [b/2 Y8171 126 14.2 5.7
3 [ 7% 8483 A9 | AA7 | 245
4 N 6031 ] 8.5 A8 FUN
5 17 6980 | )3 | A48 | 234
6 7% B4 20 | 224y | 2 g
7
8
Totals 00 " 00 V777 ///f/;%///// 7
% of Weight_ #DIV/0! | #DIV/0! ///////////////////////////////////Z
Total weight, wet, Ib. 0.00 Average Moisture, dry | #DIV/0!
Total weight, dry, kg #DIV/Q! Average Moisture, wet | #DIV/0!
/’A { % - L2l
Test Engineer: T ¥ Date. * ° “3¢ Joozell




Intertek

Project Number:
Manufacturer:

Model:

Sample ID Number:
Test Date:
Test Run Number:

G102163747
SBI

Dillution Tunnel Velocity Traverse

HE350 Series
QC20160608

10-Jun-16
3

__TI)iIution Tunnel

Delta P R Square

in. H20 | TP F | Root

A1 0.1]6 47 3 | 0.0000
A2 0.2{ 4171 0.0000
A3 0.))9 {7 { 0.0000
A4 0, A0 74 2 | 0.0000
ACenter | ().} 417y 0.0000
B1 00 q9 3 0.0000
B2 0 13/ 48.5 0.0000
B3 O,):.?S 134 0.0000
B4 |[(.))0 9.4 0.0000
BCenter | 9 )32 |49 3 0.0000
AVﬂges #DIV/0! | #DIV/0! 0.0000

Test Engineer:

Sy ,ﬂ

EPA Method 5G-3

Tunnel Diameter| 8.000 [inches

(7172 Jin. H20
0.34907 Ft2

Tunnel Static

Tunnel Area

Pitot Correction

Baro. Pressure

Pitot Factor

Initial Velocity

Initial Flow

#DIV/0!

29.50

factor

(0.99 for standard, 0.84 or Cal. For S-Type )

#DIV/0!

#DIV/0!

Ft/ Sec

Ft3/min

Date: /e

vjvzd =)




Time Ambiant Flue Firebox Top | Dilution Tunnel | Firebox Right | Firebox Back | Firebox Bottom | Firebox Left | DGM Outlet 1
min °F °F °F °F °F °F °F °F °F
0 79.08 703.75 145.52 820.39 587.93 546.24 588.21 475.21 N/A
1 79.38 679.13 141.06 814.23 589.59 545.63 588.52 477.14 N/A
2 79.40 662.32 138.50 806.53 591.18 544.82 589.14 478.53 N/A
3 79.88 646.86 136.12 795.55 592.63 543.86 588.75 479.85 N/A
4 80.04 631.58 134.39 781.41 594.05 542.45 587.88 481.02 N/A
5 79.41 618.24 132.99 767.16 595.17 541.38 587.44 482.32 N/A
6 79.16 606.93 131.74 752.25 596.14 539.83 586.20 483.29 N/A
7 79.44 598.06 130.99 740.94 596.93 538.45 584.70 485.54 N/A
8 79.00 588.98 129.98 730.37 597.50 537.15 582.99 487.52 N/A
9 78.92 579.79 128.73 719.34 597.87 535.37 580.84 489.28 N/A
10 78.70 571.05 128.07 708.42 598.06 533.89 578.74 491.28 N/A
11 78.40 561.69 127.24 697.65 598.10 531.82 576.43 493.04 N/A
12 77.96 552.50 126.46 684.10 597.96 529.43 573.82 495.83 N/A
13 78.00 545.17 125.60 671.07 597.73 527.58 571.35 498.53 N/A
14 78.15 538.61 124.88 659.39 597.40 525.07 569.09 500.12 N/A
15 78.09 531.81 123.97 649.32 597.02 522.42 566.94 501.23 N/A
16 77.95 526.25 123.59 639.86 596.58 519.62 564.50 502.72 N/A
17 78.00 519.78 122.36 630.08 596.11 516.72 562.12 502.66 N/A
18 77.96 512.82 121.58 618.96 595.58 513.50 559.46 503.18 N/A
19 77.87 506.56 121.04 609.25 595.00 510.36 557.31 502.55 N/A
20 78.12 500.26 120.28 599.35 594.28 506.95 554.62 502.14 N/A
21 77.83 495.05 119.67 591.36 593.48 503.90 552.00 501.84 N/A
22 77.42 489.73 119.07 585.20 592.58 501.30 549.96 501.06 N/A
23 77.86 485.04 118.52 580.15 591.58 498.03 547.60 500.65 N/A
24 77.61 481.10 118.09 575.05 590.48 495.47 545.16 500.13 N/A
25 77.52 476.71 117.36 568.57 589.29 492.41 542.62 499.24 N/A
26 77.45 470.26 116.68 560.08 588.02 489.25 540.35 498.69 N/A
27 78.08 463.69 115.96 551.30 586.73 486.51 537.64 497.58 N/A
28 78.36 457.27 115.35 543.12 585.37 483.76 535.08 496.99 N/A
29 78.39 451.45 114.69 535.20 583.81 480.84 532.43 496.13 N/A
30 78.23 446.07 113.95 528.27 582.25 478.48 529.76 495.59 N/A
31 78.00 441.84 113.41 522.18 580.59 475.37 526.80 494.90 N/A




32 77.85 437.56 112.88 516.63 578.84 473.22 524.23 494.06 N/A
33 77.33 433.18 112.58 511.23 577.00 470.13 521.33 493.01 N/A
34 77.03 429.04 112.09 505.65 575.10 467.41 518.23 491.96 N/A
35 77.16 424.99 111.62 500.22 573.11 465.01 515.94 491.08 N/A
36 77.14 420.66 111.16 495.00 571.07 462.56 513.31 490.37 N/A
37 77.08 417.11 110.71 489.75 568.86 459.45 510.45 489.41 N/A
38 76.99 413.76 110.26 485.14 566.74 456.96 507.82 488.88 N/A
39 77.39 402.09 125.71 471.97 565.99 454.91 505.05 489.24 N/A
40 77.72 404.30 113.48 471.58 563.86 452.74 502.78 490.64 N/A
41 77.45 402.51 111.09 470.67 561.62 450.75 500.60 491.40 N/A
42 76.84 400.98 110.16 470.18 559.39 448.76 498.04 491.92 N/A
43 76.69 398.68 109.41 468.82 557.13 446.32 495.53 492.02 N/A
44 76.36 395.49 108.66 465.44 554.90 444.48 492.78 491.33 N/A
45 77.40 389.73 108.28 459.04 552.62 442.54 489.90 490.46 N/A
46 77.15 385.53 107.56 452.45 550.11 440.09 486.69 489.03 N/A
47 77.10 381.34 106.84 446.71 547.72 438.36 484.26 487.60 N/A
48 77.03 377.74 106.47 441.37 545.25 435.72 481.34 485.72 N/A
49 76.70 374.31 106.05 436.44 542.73 434.15 478.14 483.52 N/A
50 76.59 371.00 105.76 431.55 540.16 432.11 475.50 481.83 N/A
51 76.71 367.48 105.29 427.06 537.55 430.01 472.62 481.11 N/A
52 76.63 364.89 104.87 422.82 534.93 427.69 469.49 479.83 N/A
53 76.53 362.05 104.65 418.56 532.32 425.32 466.64 478.36 N/A
54 76.64 358.77 104.21 414.28 529.45 422.95 463.34 475.61 N/A
55 76.51 356.26 104.02 410.56 526.80 420.91 460.24 474.37 N/A
56 76.37 353.78 103.73 406.85 524.16 418.95 456.75 473.08 N/A
57 76.47 351.15 103.33 403.34 521.51 416.73 454.12 471.66 N/A
58 76.18 348.82 103.12 400.06 518.85 414.82 451.15 469.87 N/A
59 76.26 346.93 102.87 396.84 516.20 412.60 448.31 468.07 N/A
60 76.24 344.13 102.48 393.51 513.54 410.94 445.43 466.14 N/A
61 76.75 337.98 111.91 385.03 511.73 408.40 442.09 465.07 N/A
62 77.11 338.55 104.49 382.78 509.12 406.08 439.53 463.93 N/A
63 76.28 336.91 102.91 380.40 506.28 403.59 436.65 461.23 N/A
64 76.30 335.04 102.08 378.15 503.72 401.65 434.07 459.23 N/A
65 76.13 333.22 101.59 375.65 501.21 399.51 431.30 456.60 N/A




66 75.87 331.31 101.16 372.92 498.73 397.52 428.40 454.86 N/A
67 75.98 329.11 100.98 370.22 496.31 395.76 425.86 453.26 N/A
68 76.00 326.99 100.71 367.59 493.90 393.78 423.05 452.03 N/A
69 76.12 325.07 100.39 364.95 491.53 392.22 421.02 450.41 N/A
70 76.17 323.31 100.27 362.16 489.19 390.56 418.72 448.68 N/A
71 76.03 321.69 100.03 359.27 486.70 388.34 416.17 447.05 N/A
72 75.79 319.62 99.93 356.83 484.39 386.78 413.99 444,74 N/A
73 75.66 317.79 99.82 354.16 482.15 384.55 411.71 443.66 N/A
74 75.83 315.94 99.40 351.93 479.95 382.51 409.41 441.52 N/A
75 75.72 314.03 99.32 349.47 477.75 380.85 407.17 440.01 N/A
76 76.08 312.24 98.50 347.04 475.60 379.08 405.41 438.63 N/A
77 76.37 310.64 96.23 344.78 473.47 377.33 403.46 437.36 N/A
78 75.99 308.68 98.40 342.58 471.34 375.70 401.40 434.75 N/A
79 75.92 306.69 98.47 340.26 469.07 374.20 399.19 432.89 N/A
80 75.90 305.34 98.30 337.97 467.01 372.67 396.90 430.66 N/A
81 76.10 303.56 98.19 335.77 464.96 370.99 394.75 428.75 N/A
82 75.71 302.23 97.61 333.58 462.92 369.28 392.69 427.26 N/A
83 75.76 300.76 97.65 331.45 460.87 367.55 390.77 425.52 N/A
84 75.89 299.15 96.56 329.36 458.85 366.16 388.76 424.14 N/A
85 75.87 297.22 97.19 327.59 456.83 364.19 386.69 422.45 N/A
86 75.77 295.66 97.10 325.60 454.86 362.53 384.58 420.31 N/A
87 75.77 294.27 97.00 323.59 452.90 360.49 382.37 417.99 N/A




DGM Inlet 1 Probe 1 DGM Outlet 2 [ DGM Inlet 2 Probe 2 Probe 3 Draft Dilution Tunnel Scale
°F °F °F °F °F °F "H,0 "H,0 b
N/A N/A N/A N/A N/A N/A 0.077 0.125 11.75
N/A N/A N/A N/A N/A N/A 0.076 0.127 11.58
N/A N/A N/A N/A N/A N/A 0.075 0.128 11.41
N/A N/A N/A N/A N/A N/A 0.074 0.126 11.27
N/A N/A N/A N/A N/A N/A 0.073 0.128 11.13
N/A N/A N/A N/A N/A N/A 0.073 0.128 11.01
N/A N/A N/A N/A N/A N/A 0.072 0.127 10.88
N/A N/A N/A N/A N/A N/A 0.071 0.126 10.76
N/A N/A N/A N/A N/A N/A 0.070 0.126 10.63
N/A N/A N/A N/A N/A N/A 0.070 0.125 10.52
N/A N/A N/A N/A N/A N/A 0.069 0.129 10.41
N/A N/A N/A N/A N/A N/A 0.069 0.129 10.30
N/A N/A N/A N/A N/A N/A 0.068 0.126 10.19
N/A N/A N/A N/A N/A N/A 0.067 0.127 10.09
N/A N/A N/A N/A N/A N/A 0.067 0.127 10.00
N/A N/A N/A N/A N/A N/A 0.066 0.129 9.92
N/A N/A N/A N/A N/A N/A 0.066 0.127 9.82
N/A N/A N/A N/A N/A N/A 0.065 0.130 9.74
N/A N/A N/A N/A N/A N/A 0.065 0.127 9.68
N/A N/A N/A N/A N/A N/A 0.064 0.130 9.59
N/A N/A N/A N/A N/A N/A 0.064 0.129 9.53
N/A N/A N/A N/A N/A N/A 0.063 0.128 9.48
N/A N/A N/A N/A N/A N/A 0.063 0.129 9.39
N/A N/A N/A N/A N/A N/A 0.062 0.129 9.34
N/A N/A N/A N/A N/A N/A 0.062 0.128 9.28
N/A N/A N/A N/A N/A N/A 0.061 0.129 9.23
N/A N/A N/A N/A N/A N/A 0.061 0.129 9.18
N/A N/A N/A N/A N/A N/A 0.060 0.128 9.15
N/A N/A N/A N/A N/A N/A 0.060 0.129 9.13
N/A N/A N/A N/A N/A N/A 0.059 0.131 9.09
N/A N/A N/A N/A N/A N/A 0.059 0.132 9.05
N/A N/A N/A N/A N/A N/A 0.059 0.129 9.02




N/A N/A N/A N/A N/A N/A 0.058 0.130 8.99
N/A N/A N/A N/A N/A N/A 0.058 0.130 8.94
N/A N/A N/A N/A N/A N/A 0.057 0.131 8.91
N/A N/A N/A N/A N/A N/A 0.057 0.131 8.88
N/A N/A N/A N/A N/A N/A 0.056 0.132 8.84
N/A N/A N/A N/A N/A N/A 0.056 0.131 8.80
N/A N/A N/A N/A N/A N/A 0.055 0.130 8.78
N/A N/A N/A N/A N/A N/A 0.056 0.132 8.73
N/A N/A N/A N/A N/A N/A 0.055 0.129 8.69
N/A N/A N/A N/A N/A N/A 0.055 0.132 8.66
N/A N/A N/A N/A N/A N/A 0.055 0.132 8.64
N/A N/A N/A N/A N/A N/A 0.055 0.129 8.61
N/A N/A N/A N/A N/A N/A 0.054 0.131 8.60
N/A N/A N/A N/A N/A N/A 0.054 0.131 8.58
N/A N/A N/A N/A N/A N/A 0.053 0.130 8.56
N/A N/A N/A N/A N/A N/A 0.053 0.131 8.55
N/A N/A N/A N/A N/A N/A 0.052 0.129 8.55
N/A N/A N/A N/A N/A N/A 0.052 0.131 8.54
N/A N/A N/A N/A N/A N/A 0.052 0.132 8.53
N/A N/A N/A N/A N/A N/A 0.051 0.130 8.52
N/A N/A N/A N/A N/A N/A 0.051 0.131 8.51
N/A N/A N/A N/A N/A N/A 0.051 0.131 8.49
N/A N/A N/A N/A N/A N/A 0.051 0.129 8.48
N/A N/A N/A N/A N/A N/A 0.050 0.130 8.47
N/A N/A N/A N/A N/A N/A 0.050 0.131 8.45
N/A N/A N/A N/A N/A N/A 0.049 0.131 8.45
N/A N/A N/A N/A N/A N/A 0.049 0.132 8.43
N/A N/A N/A N/A N/A N/A 0.049 0.130 8.40
N/A N/A N/A N/A N/A N/A 0.049 0.130 8.39
N/A N/A N/A N/A N/A N/A 0.049 0.129 8.37
N/A N/A N/A N/A N/A N/A 0.049 0.131 8.33
N/A N/A N/A N/A N/A N/A 0.048 0.132 8.31
N/A N/A N/A N/A N/A N/A 0.048 0.133 8.30
N/A N/A N/A N/A N/A N/A 0.047 0.132 8.29




N/A N/A N/A N/A N/A N/A 0.047 0.132 8.28
N/A N/A N/A N/A N/A N/A 0.047 0.132 8.27
N/A N/A N/A N/A N/A N/A 0.047 0.131 8.25
N/A N/A N/A N/A N/A N/A 0.047 0.131 8.23
N/A N/A N/A N/A N/A N/A 0.046 0.130 8.22
N/A N/A N/A N/A N/A N/A 0.046 0.133 8.22
N/A N/A N/A N/A N/A N/A 0.046 0.134 8.20
N/A N/A N/A N/A N/A N/A 0.045 0.134 8.19
N/A N/A N/A N/A N/A N/A 0.045 0.135 8.18
N/A N/A N/A N/A N/A N/A 0.046 0.134 8.17
N/A N/A N/A N/A N/A N/A 0.045 0.129 8.17
N/A N/A N/A N/A N/A N/A 0.045 0.104 8.16
N/A N/A N/A N/A N/A N/A 0.045 0.132 8.14
N/A N/A N/A N/A N/A N/A 0.045 0.130 8.13
N/A N/A N/A N/A N/A N/A 0.045 0.131 8.13
N/A N/A N/A N/A N/A N/A 0.044 0.135 8.11
N/A N/A N/A N/A N/A N/A 0.044 0.128 8.10
N/A N/A N/A N/A N/A N/A 0.044 0.117 8.11
N/A N/A N/A N/A N/A N/A 0.044 0.130 8.11
N/A N/A N/A N/A N/A N/A 0.044 0.132 8.10
N/A N/A N/A N/A N/A N/A 0.044 0.131 8.10
N/A N/A N/A N/A N/A N/A 0.044 0.130 8.10




Date/heure Time 0O, CcO CO,IR CcO
YYYY-MM-DD HH:MM:SS min % ppm CO % %

2016-06-10 05:51:49 0 15.53 3534 3.75 0.35
2016-06-10 06:01:49 10 6.89 12742 13.67 1.27
2016-06-10 06:11:49 20 6.98 9090 13.76 0.91
2016-06-10 06:21:49 30 6.12 16598 14.61 1.66
2016-06-10 06:31:49 40 6.24 10126 14.74 1.01
2016-06-10 06:41:49 50 10.15 6293 11.15 0.63
2016-06-10 06:51:49 60 10.08 4962 11.05 0.50
2016-06-10 07:01:49 70 9.70 5157 11.38 0.52
2016-06-10 07:11:49 80 9.73 4254 11.42 0.43
2016-06-10 07:21:49 90 9.46 4373 11.59 0.44
2016-06-10 07:31:49 100 9.46 4637 11.48 0.46
2016-06-10 07:41:49 110 9.52 3641 11.11 0.36
2016-06-10 07:51:49 120 10.66 2324 10.16 0.23
2016-06-10 08:01:49 130 11.24 2154 9.35 0.22
2016-06-10 08:11:49 140 11.41 3037 8.94 0.30
2016-06-10 08:21:49 150 12.86 1470 7.36 0.15
2016-06-10 08:31:49 160 13.70 2865 6.46 0.29
2016-06-10 08:41:49 170 14.58 3484 5.84 0.27
2016-06-10 08:51:49 180 14.88 4045 5.38 0.40
2016-06-10 09:01:49 490 15.33 4398 491 0.44
2016-06-10 09:11:49 200 15.47 4587 4.81 0.46
2016-06-10 09:21:49 210 15.53 4186 4,72 0.42
2016-06-10 09:31:49 220 15.59 4281 470 0.43
2016-06-10 09:41:49 230 15.61 4304 4.65 0.43
2016-06-10 09:51:49 240 15.98 4571 4.36 0.46
2016-06-10 10:01:49 250 16.10 4146 4.22 0.41
2016-06-10 10:11:49 260 16.20 3977 413 0.40
2016-06-10 10:21:49 270 16.15 4136 4.09 0.41
2016-06-10 10:31:49 280 16.23 4067 4.03 0.41
2016-06-10 10:41:49 290 16.33 3717 3.97 0.37
2016-06-10 10:51:49 300 16.48 3572 3.82 0.36
2016-06-10 11:01:49 310 16.53 3485 3.81 0.35
2016-06-10 11:11:49 320 16.71 3777 3.60 0.38
2016-06-10 11:21:49 330 16.77 3596 3.57 0.36
2016-06-10 11:31:49 340 16.81 3661 3.52 0.37
2016-06-10 11:41:49 350 16.89 3576 3.50 0.36
2016-06-10 11:51:49 360 16.98 3340 3.39 0.33
2016-06-10 12:01:49 370 17.01 3414 3.37 0.34
2016-06-10 12:11:49 380 17.07 3291 3.30 0.33
2016-06-10 12:21:49 390 17.18 3120 3.20 0.31
2016-06-10 12:31:49 400 17.27 3095 3.15 0.31
2016-06-10 12:41:49 410 17.40 2960 3.00 0.30
2016-06-10 12:51:49 420 17.51 2945 2.91 0.29
2016-06-10 13:01:49 430 17.58 2855 2.85 0.29
2016-06-10 13:11:49 440 17.66 2773 2.77 0.28
2016-06-10 13:21:49 450 17.69 2759 2.74 0.28
2016-06-10 13:31:49 460 17.78 2736 2.68 0.27
2016-06-10 13:41:49 470 17.80 2703 2.63 0.27
2016-06-10 13:51:49 480 17.83 2604 2.62 0.26
2016-06-10 14:01:49 490 17.83 2606 2.61 0.26
2016-06-10 14:11:49 500 17.91 2651 2.62 0.27
2016-06-10 14:21:49 510 18.07 2526 2.49 0.25
2016-06-10 14:31:49 520 18.09 2516 2.47 0.25




2016-06-10 14:41:49 530 18.17 2388 2.40 0.24
2016-06-10 14:51:49 540 18.22 2326 2.37 0.23
2016-06-10 15:01:49 550 18.25 2269 2.34 0.23
2016-06-10 15:11:49 560 18.33 2179 2.26 0.22
2016-06-10 15:21:49 570 18.33 2134 2.28 0.21
2016-06-10 15:31:49 580 18.29 2146 2.29 0.21
2016-06-10 15:41:49 590 18.36 2050 2.26 0.21
2016-06-10 15:51:49 600 18.49 4977 2.15 0.50
2016-06-10 16:01:49 610 18.51 2100 2.08 0.21
2016-06-10 16:11:49 620 18.65 4967 1.99 0.50
2016-06-10 16:21:49 630 18.79 1850 1.88 0.19
2016-06-10 16:31:49 640 18.93 1720 1.76 0.17
2016-06-10 16:41:49 650 49.00 1652 1.69 0.17
2016-06-10 16:51:49 660 17.49 3363 1.70 0.34
2016-06-10 17:01:49 670 17.00 3788 3.28 0.38
2016-06-10 17:11:49 680 17.28 3486 3.06 0.35




Time Ambiant Flue Dilution Tunnel | Firebox Top | Firebox Right | Firebox Back | Firebox Bottom | Firebox Left
min °F °F °F °F °F °F °F °F
0 75.55 293.57 96.88 322.47 451.76 359.63 381.26 417.24
10 75.85 695.19 159.75 702.34 440.74 360.52 368.61 401.41
20 76.73 760.15 151.68 858.52 431.54 408.33 406.23 381.98
30 77.54 802.03 159.35 859.81 436.24 448.28 440.20 363.71
40 78.43 820.43 161.86 849.71 442.85 477.37 465.40 353.40
50 79.31 697.72 136.37 832.61 449.44 497.70 484.59 348.82
60 79.07 615.18 128.88 763.96 444.99 486.77 468.79 354.34
70 78.19 597.92 126.74 776.37 438.11 474.50 449.32 359.41
80 78.11 599.25 125.72 810.26 437.00 468.57 438.27 361.77
90 79.37 595.20 125.76 805.36 440.09 463.54 432.84 359.60
100 78.40 590.86 124.83 804.09 445.61 460.61 430.42 352.33
110 79.55 574.90 121.41 787.59 453.31 459.87 429.15 347.13
120 80.02 564.82 121.02 763.36 461.18 459.27 427.94 341.59
130 79.31 540.72 117.37 714.29 468.48 451.02 427.76 338.40
140 76.83 521.23 113.94 654.00 474.56 439.77 429.24 335.27
150 79.76 497.34 113.99 615.78 480.09 430.96 430.32 333.56
160 79.08 457.95 110.53 558.97 479.44 422.36 426.17 334.42
170 77.63 423.21 106.18 506.20 472.78 413.12 420.80 334.52
180 73.92 401.32 102.07 460.22 463.78 405.26 413.96 335.24
190 73.11 369.47 98.64 421.54 452.30 396.24 405.32 334.80
200 71.91 348.62 96.13 396.79 441.70 385.30 395.94 333.69
210 72.35 335.14 94.34 379.41 432.10 376.18 387.37 332.24
220 72.09 325.26 92.77 367.04 423.95 366.40 381.02 330.33
230 71.76 317.96 91.42 357.24 416.97 357.34 375.49 329.51
240 72.07 310.47 90.70 349.05 411.06 348.72 370.28 328.53
250 71.66 301.04 90.08 337.46 406.61 341.08 364.23 328.55
260 71.58 296.36 89.21 331.87 402.19 335.00 356.21 328.11
270 70.78 289.58 88.30 321.68 398.33 328.68 348.48 327.47
280 71.34 287.27 87.84 318.37 395.18 322.90 341.50 327.08
290 71.18 284.35 87.36 313.58 391.60 317.20 335.30 326.37
300 71.43 279.91 87.16 306.49 387.97 312.07 331.14 325.79
310 71.59 276.93 86.71 301.90 385.06 308.13 325.72 323.69




320 71.76 275.24 86.29 298.19 382.19 303.95 320.12 321.42
330 71.17 272.44 86.11 295.62 379.14 300.75 315.62 319.54
340 70.43 269.82 85.82 290.30 375.90 297.25 311.19 316.56
350 71.20 268.09 85.48 286.37 372.67 294.11 306.88 313.67
360 71.13 264.95 85.19 283.57 369.72 290.80 303.08 310.15
370 71.18 262.63 85.01 278.95 366.72 287.96 299.33 307.14
380 71.70 261.25 84.90 275.53 364.32 284.09 295.56 304.26
390 71.90 259.03 84.74 272.86 362.15 281.22 292.23 302.92
400 71.84 257.29 84.55 269.42 359.50 278.21 289.11 301.61
410 70.81 254.99 84.44 266.62 356.32 275.78 285.99 299.56
420 72.26 252.95 84.18 263.24 352.86 273.34 283.73 296.07
430 72.11 250.87 83.98 259.83 349.65 270.89 280.84 290.40
440 71.08 248.86 83.71 255.94 346.51 267.86 278.02 284.78
450 71.37 246.60 83.71 252.46 343.53 265.36 274.88 279.42
460 71.01 244.52 83.51 249.40 340.64 263.13 271.88 275.11
470 73.09 242.18 83.95 245.99 337.76 260.24 269.32 270.72
480 76.54 241.82 87.59 244.05 335.67 259.70 267.69 266.73
490 77.94 240.88 88.43 242.07 333.91 258.52 265.63 263.49
500 78.39 240.22 89.07 241.67 332.04 256.86 264.21 260.72
510 78.68 238.89 89.41 240.50 330.35 255.83 262.31 258.58
520 78.73 238.61 89.59 237.78 328.49 253.91 259.88 256.42
530 78.70 236.63 89.56 235.70 326.48 251.93 257.45 254.28
540 78.82 234.64 89.74 232.76 324.15 249.78 254.97 252.53
550 78.82 232.65 89.73 230.98 321.62 247.62 252.18 251.35
560 78.83 230.37 89.67 228.35 319.05 245.68 249.59 249.84
570 78.49 227.78 89.54 225.38 316.33 243.29 247.10 248.62
580 78.87 226.07 89.61 223.46 313.60 241.32 244.87 247.70
590 78.89 225.57 89.56 221.92 311.26 238.85 243.18 247.02
600 78.57 223.60 89.47 220.25 308.97 236.49 242.18 246.67
610 78.05 221.65 89.10 217.87 306.31 234.38 240.33 246.79
620 78.15 219.60 88.97 215.33 303.36 232.26 238.56 246.83
630 78.17 216.38 88.65 211.78 300.03 230.47 236.04 246.60
640 77.95 211.94 88.39 207.06 296.14 227.78 233.26 246.30
650 77.91 207.63 88.08 202.32 291.82 224.33 230.20 245.05




660 78.05 203.73 87.83 197.93 287.22 220.41 226.58 243.27
670 78.04 217.58 88.19 211.90 284.24 216.73 224.19 241.52
680 78.04 221.35 88.54 227.76 283.44 218.44 227.36 238.94




DGM Outlet 1 | DGM Inlet 1 Probe 1 DGM Outlet 2 [ DGM Inlet 2 Probe 2 Probe 3 Draft Dilution tunnel

°F °F °F °F °F °F °F "H,0 "H,0
76.46 76.61 86.01 75.44 74.97 83.31 89.93 0.044 0.130
79.78 79.87 81.24 76.28 76.51 83.27 81.56 0.081 0.108
82.64 80.45 81.57 76.75 77.85 81.25 81.68 0.084 0.168
84.63 81.19 81.81 77.10 78.89 85.05 83.02 0.087 0.156
85.85 81.89 82.32 77.33 79.65 87.15 86.59 0.088 0.155
86.71 82.45 82.08 77.68 80.20 87.20 88.27 0.081 0.157
87.17 83.00 81.50 78.15 80.79 85.25 86.36 0.077 0.164
87.54 83.46 81.00 78.57 81.04 84.27 N/A 0.076 0.153
87.63 83.84 80.90 78.66 81.23 83.85 N/A 0.075 0.155
87.36 84.07 80.75 78.76 81.33 83.49 N/A 0.074 0.150
87.40 84.28 80.80 78.83 81.27 83.40 N/A 0.075 0.151
87.47 84.47 83.21 79.00 81.40 83.23 N/A 0.073 0.155
87.54 84.57 83.21 78.98 81.45 83.16 N/A 0.072 0.152
87.50 84.55 82.91 78.57 81.24 83.02 N/A 0.071 0.149
87.86 84.81 83.05 78.72 81.41 82.73 N/A 0.070 0.150
87.90 85.04 83.15 79.11 81.49 82.78 N/A 0.066 0.144
87.90 85.09 83.09 79.39 81.60 82.67 N/A 0.063 0.145
88.01 85.07 82.94 79.64 81.72 82.40 N/A 0.060 0.147
88.06 85.30 82.80 79.77 81.85 82.11 N/A 0.058 0.148
88.15 85.39 82.53 80.16 82.06 81.81 N/A 0.054 0.145
88.21 85.60 82.53 80.37 82.18 81.57 N/A 0.052 0.146
88.24 85.64 82.42 80.42 82.26 89.77 N/A 0.051 0.144
88.34 85.77 82.42 80.48 82.40 88.40 N/A 0.050 0.141
88.78 85.93 82.44 80.61 82.49 89.96 N/A 0.049 0.141
89.06 85.77 82.47 80.57 82.54 83.87 N/A 0.047 0.144
88.95 85.68 82.52 80.64 82.56 82.27 N/A 0.048 0.131
88.95 85.52 82.48 80.73 82.62 82.00 N/A 0.046 0.133
89.10 85.75 82.35 80.55 82.66 81.87 N/A 0.046 0.134
88.92 85.68 82.50 80.54 82.67 81.85 N/A 0.044 0.134
89.06 85.82 82.61 80.68 82.80 84.28 N/A 0.044 0.135
89.21 85.82 82.68 80.89 82.89 85.52 N/A 0.045 0.135
89.15 85.92 82.75 81.01 83.10 85.79 N/A 0.045 0.133




89.27 86.04 82.82 81.10 83.22 85.78 N/A 0.042 0.136
89.26 86.04 82.72 80.94 83.19 85.85 N/A 0.044 0.134
89.14 85.98 82.71 81.00 83.34 85.70 N/A 0.044 0.134
88.98 86.08 82.75 81.01 83.40 85.69 N/A 0.043 0.138
89.05 86.02 82.72 80.84 83.38 85.79 N/A 0.043 0.137
89.19 86.02 82.74 80.88 83.47 85.80 N/A 0.043 0.135
88.98 86.06 82.92 81.11 83.52 85.89 N/A 0.042 0.135
88.80 86.21 82.76 81.23 83.51 85.70 N/A 0.042 0.138
88.63 86.37 82.72 81.11 83.40 85.99 N/A 0.042 0.138
88.74 86.46 82.78 81.15 83.42 84.83 N/A 0.040 0.135
88.81 86.50 82.92 81.12 83.44 80.38 N/A 0.041 0.133
88.84 86.49 82.94 81.22 83.57 80.13 N/A 0.040 0.135
88.97 86.60 83.05 81.14 83.62 80.26 N/A 0.040 0.135
88.95 86.57 82.91 81.01 83.68 80.14 N/A 0.040 0.136
88.88 86.51 83.03 81.01 83.67 83.47 N/A 0.040 0.135
88.85 86.50 83.05 80.92 83.69 85.35 N/A 0.039 0.137
88.91 86.53 83.14 80.99 83.61 86.18 N/A 0.039 0.134
88.94 86.51 83.37 80.83 83.60 86.58 N/A 0.038 0.135
89.02 86.62 83.45 80.89 83.68 86.72 N/A 0.038 0.136
88.99 86.45 83.53 80.85 83.58 86.91 N/A 0.038 0.133
89.10 86.60 83.54 80.81 83.69 86.88 N/A 0.040 0.131
89.13 86.64 83.67 80.92 83.70 86.96 N/A 0.039 0.136
89.15 86.72 83.65 80.80 83.68 87.09 N/A 0.038 0.138
89.26 86.81 83.64 80.87 83.68 82.48 N/A 0.037 0.137
89.31 86.83 83.67 80.81 83.67 85.50 N/A 0.037 0.133
89.28 86.87 83.75 80.87 83.84 86.85 N/A 0.038 0.136
89.32 86.89 83.84 81.01 83.92 87.14 N/A 0.036 0.136
89.41 86.85 83.99 81.11 84.03 87.31 N/A 0.037 0.135
89.49 86.87 84.32 81.36 84.18 87.26 N/A 0.037 0.133
89.12 87.23 84.25 81.79 84.35 87.49 N/A 0.037 0.136
89.26 86.97 84.06 81.78 84.38 87.71 N/A 0.036 0.135
89.10 87.04 84.09 81.98 84.30 87.60 N/A 0.036 0.134
89.08 87.17 83.94 82.19 84.25 82.56 N/A 0.035 0.136
89.17 87.35 84.20 82.49 84.34 82.21 N/A 0.034 0.138




89.13 87.49 84.22 82.72 84.35 82.47 N/A 0.033 0.134
89.71 87.52 84.24 82.71 84.39 82.46 N/A 0.036 0.136
89.78 87.43 84.29 82.78 84.45 82.47 N/A 0.036 0.133




Scale DGM 1 mean | DGM 2 mean | Scale zeroed
Ib °F °F Ib
8.10 76.53 75.21 -
54.69 79.83 76.40 46.59
49.55 81.55 77.30 41.44
44.91 82.91 77.99 36.80
40.24 83.87 78.49 32.13
36.48 84.58 78.94 28.38
34.18 85.08 79.47 26.08
31.86 85.50 79.81 23.76
29.59 85.74 79.94 21.49
27.42 85.71 80.04 19.31
25.30 85.84 80.05 17.20
23.32 85.97 80.20 15.22
21.61 86.05 80.22 13.50
20.15 86.02 79.91 12.05
18.92 86.33 80.06 10.82
17.95 86.47 80.30 9.84
17.35 86.50 80.49 9.25
16.81 86.54 80.68 8.70
16.36 86.68 80.81 8.25
16.02 86.77 81.11 7.91
15.70 86.90 81.28 7.60
15.43 86.94 81.34 7.32
15.12 87.05 81.44 7.02
14.86 87.35 81.55 6.75
14.58 87.41 81.56 6.48
14.35 87.32 81.60 6.24
14.10 87.24 81.67 5.99
13.85 87.43 81.60 5.75
13.65 87.30 81.61 5.55
13.44 87.44 81.74 5.34
13.21 87.52 81.89 5.11
13.01 87.54 82.06 4.90




12.79 87.66 82.16 4.69
12.62 87.65 82.06 4.52
12.40 87.56 82.17 4.30
12.24 87.53 82.21 4.14
12.05 87.54 82.11 3.94
11.87 87.61 82.18 3.76
11.69 87.52 82.31 3.59
11.52 87.51 82.37 3.41
11.34 87.50 82.25 3.24
11.18 87.60 82.28 3.08
11.01 87.65 82.28 2.91
10.85 87.67 82.40 2.74
10.70 87.78 82.38 2.59
10.55 87.76 82.35 2.44
10.41 87.70 82.34 2.30
10.28 87.67 82.30 2.17
10.15 87.72 82.30 2.05
10.04 87.73 82.22 1.93
9.93 87.82 82.28 1.82
9.82 87.72 82.21 1.72
9.71 87.85 82.25 1.61
9.62 87.88 82.31 1.51
9.51 87.93 82.24 1.41
9.41 88.03 82.27 1.30
9.31 88.07 82.24 1.21
9.21 88.07 82.36 1.10
9.11 88.10 82.46 1.00
8.99 88.13 82.57 0.89
8.89 88.18 82.77 0.78
8.81 88.17 83.07 0.70
8.70 88.12 83.08 0.60
8.61 88.07 83.14 0.51
8.53 88.12 83.22 0.42
8.44 88.26 83.42 0.34




8.36 88.31 83.54 0.25
8.16 88.61 83.55 0.06
8.00 88.61 83.61 -0.11




Manufacturer:
Model:

Date:

Run:

Control #:
Rated Capacity

Test Duration: 680

utput Category:

Average Stove Temperature:

Moisture content of wood (wet basis):

Elapsed
Time
0
10
20
30
40
50
60
70
80
%

SBI Eng:
HE350 Series (FP-15)
2016-06-10
3
QC20160208
- BTUMHR
2 Start End
Barometer (in.Hg):
DyBub (Y[ [ ]
Humidity (%):| 89 | 50 |
0.00
18.96
Average 0.00 0.00
Weight
Remaining co CO,
514 000 000
466 000 000
414 000 000
368 000 000
321 000 000
284 000 000
261 000 000
238 000 000
215 000 000
193 000 000
17.2 000 000
152 000 000
135 000 000
120 000 000
108 000 000
98 000 000
92 000 000
87 000 000
83 000 000
79 000 000
76 000 000
73 000 000
70 000 000
68 000 000
65 000 000
62 000 000
60 000 000
57 000 000
55 000 000
53 000 000
51 000 000
49 000 000
47 000 000
45 000 000
43 000 000
41 000 000
39 000 000
38 000 000
36 000 000
34 000 000
32 000 000
31 000 000
29 000 000
27 000 000
26 000 000
24 000 000
23 000 000
22 000 000
20 000 000
19 000 000
18 000 000
17 000 000
16 000 000
15 000 000
14 000 000
13 000 000
12 000 000
11 000 000
10 000 000
09 000 000
08 000 000
07 000 000
06 000 000
05 000 000
04 000 000
03 000 000
03 000 000
04 000 000
-0.1 000 000

Claude Pelland

0.00

0,
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

347.26
*1

Flue
Gas
2357
695.19
76015
80203
82043
697.72
615.18
50792
5925
59520
59086
57490
56482
54072
52123
49734
45795
42321
40132
36947
34862
3314
32526
31796
31047
30104
29636
28058
26727
28435
27991
27693
27524
21244
26082
26809
26495
26263
26125
25903
25729
25499
25295
25087
24886
24660
24452
24218
24182
24088
24022
23889
23861
23663
23464
2265
23037
22178
22607
22557
22360
22165
21960
21638
21194
20763
20373
21758
22135

75.42
*2
Room
Temp
7555
7585
7673
7754
7843
7931
7907
7819
7811
7937
7840
7955
80.02
7931
7683
7976
79.08
7763
7392
7311
7191
7235
7209
71.76
7207
71.66
7158
7078
7134
7118
7143
7159
71.76
7117
7043
71.20
7113
7118
71.70
71.90
7184
7081
7226
7211
71.08
7137
71.01
7309

7.9
7839
7868
7873
7870
7882
7882
7883
7849
7887
7889
7857
7805
7815
7817
779
779
7805
7804
7804

98.68
*3
Tunnel
Dry Bulb

96.88
150.75
15168
150.35
161.86
136.37
128.88
12674
12572
12576
12483
12141
121.02
117.37
113.94
113.99
11053
106.18
10207
9864
96.13
9434
9277
9142
90.70
9008
8921
8830
87.84
87.36
87.16
86.71

89.74

89.67

#DIV/0!
*4

Outlet
air

2016-02-10 - FP-15 Series - Run #3 - Resuits xs

0.00

door jash doorleft side

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

back

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
fight side

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

front

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

DGM 1
Reading
1019.165
1019954
1020895
1021.829
1022774
1023709
1024.659
1025502
1026537
1027.476
1028411
1029.349
1080277
1081.220
1082144
1083075
1084011
1084.939
1085874
1036.809
1087.737
1088673
1039.600
1040540
1041.470
1042400
1043337
1044.262
1045199
1046.135
1047.059
1048000
1048927
1049.860
1050800
1051.730
1052672
1053610
1054.558
1055488
1056437
1057.361
1058299
1059231
1060.163
1061.113
1062040
1062983
1063920
1064.857
1065799
1066.731
1067.675
1068609
1069.553
1070485
1071.430
1072369
1073295
1074.252
1075192
1076137
1077.074
1078019
1078956
1079.902
1080836
1081.782
1082718

85.51

DGM 1

Inlet T
7661
7987
8045
81.19
81.89
8245
83.00
8346
8384
84.07
84.28
8447
8457
8455
8481
8504
8500
8507
8530
8539
8560
8564
85.77
859
85.77
8568
8552
8575
8568
8582
8582
859
86.04
86.04
859
86.08
86.02
86.02
86.06
8621
86.37
8646
86.50
86.49
86.60
86.57
8651
86.50
8653
8651
86.62
8645
86.60
8664
86.72
8681
86.83
86.687
86.89
8685
86.687
87.23
86.97
87.04
87.17
87.35
87.49
8752
8743

88.21 81.67

DGM 1 | Filter 1

Outlet T Temp
7646 8601
7978 81.24
8264 8157
8463 8181
8585 8232
86.71 8208
87.17 8150
8754 81.00
87.63 8090
87.36 8075
87.40 80.80
87.47 8321
8754 8321
87.50 8291
87.86 8305
87.90 8315
87.90 8309
8801 8294
88.06 8280
8815 8253
8821 8253
8824 8242
88.34 8242
8878 8244
89.06 8247
8895 8252
8895 8248
89.10 8055
88.92 8054
89.06 8068
8921 8089
89.15 81.01
89.27 81.10
8926 8094
89.14 81.00
8898 81.01
89.05 8084
89.19 8088
88.98 81.11
88.80 81.23
8863 81.11
8874 81.15
8881 81.12
8884 81.2
8897 81.14
8895 81.01
8888 81.01
8885 8092
8891 8099
88.94 8083
89.02 8089
88.99 8085
89.10 8081
89.13 8092
89.15 80.80
8926 8087
8931 8081
89.28 8087
89.32 81.01
89.41 81.11
8949 8136
89.12 81.79
8926 81.78
89.10 81.98
89.08 8219
89.17 8249
89.13 8272
89.71 8271
8978 8278

DGM 2 | DGM 2 ; DGM 2 | Filter 2

82.38

82.54

Reading Inlet T |Outlet T | Temp

1186.692
1187.498
1188.445
1189.395
1190.342
1191.291
1192220
1193152
1194.082
1194.998
1195915
1196.831
1197.743
1198.660
1199570
1200.492
1201.407
1202318
1203.234
1204151
1205.063
1205.989
1206.898
1207.833
1208.769
1209.708
1210.635
1211.560
1212493
1213425
1214355
1215290
1216.219
1217.155
1218.083
1219.005
1219.937
1220.860
1221.785
122700
123610
124517
125419
1226.326
127.234
1228148
1229.049
1229.953
1230.856
1231.757
1232660
1233.567
1234.471
1235.378
1236.280
1237.180
1238.082
1238.982
1239.875
1240791
1241.696
1242611
1243540
1244458
1245376
1246.282
1247.196
1248131
1249.071

7497
7651
77.85
7889
79.65
80.20
80.79
81.04
81.23
81.33
81.27
81.40
81.45
81.24
81.41
81.49
81.60
81.72
81.85
8206
8218
8226
8240
8249
8254
8256
8262
8235
8250
8261
8268
8275
8282
8272
8271
8275
8272
8274
8292
8276
8272
8278
8292
8294
83.05
8291
83.03
83.05
8314
83.37
8345
8353
8354
8367
8365
8364
8367
8375
8384
839
84.32
84.25
84.06
84.09
8394
84.20
84.22
84.24
84.29

7544
76.28
7675
7710
77.33
77.68
7815
7857
7866
7876
7883
79.00
7898
7857
7872
7911
79.39
7964
7977
80.16
80.37
80.42
80.48
80.61
80.57
80.64
80.73
81.87
81.85
84.28
85.52
85.79
85.78
85.85
85.70
85.69
85.79
85.80
85.89
85.70
859
84.83
80.38
80.13
80.26
80.14
8347
85.35
86.18
86.58
86.72
86.91
86.88
86.96
87.09

85.50
86.85
87.14
87.31
87.26
87.49
87.71
87.60

8221
8247

8247

Particulates
83.80  0.1397
Tunnel
Velocity
8331 0130
8327 04108
8125 04
8505 04155
87.15 015
87.20 04157
8525 0164
84.27 0153
8385 015
8349 0150
8340 04151
8323 015
8316 04152
8302 0149
8273 0150
8278 014
8267 0145
8240 0147
8211 0148
8181 0145
8157 0146
89.77 014
88.40 0441
89.9 0441
8387 014
8227 0431
8200 013
8266 0134
8267 0134
8280 0135
8289 0135
8310 013
8322 013
8319 0134
8334 0134
8340 0138
8338 0437
8347 0135
8352 0135
8351 0138
8340 0138
8342 0135
8344 013
8357 0135
8362 0135
8368 013
8367 0135
8369 0437
8361 0134
8360 0135
8368 013
8358 013
8369 0431
8370 013
8368 0138
8368 0437
8367 013
8384 013
8392 013
84.03 0135
84.18 013
8435 013
8438 0135
84.30 0134
8425 013
8434 0138
8435 0134
8439 013
8445 013



0.05

Draft
004
0,081
0084
0.087
0088
0,081
0077
0076
0075
0074
0075
0073
0072
0071
0070
0066
0063
0060
0058
0054
0052
0051
0050
0049
0.047
0048
0046
0046
004
004
0045
0045
0042
004
004
0043
0043
0043
0042
0042
0042
0040
0,041
0040
0040
0040
0040
003
003
0038
0038
0038
0040
003
0038
0037
0037
0038
003%
0037
0037
0037
003%
003%
003
0034
0038
003%
003%

Elapsed DGM 1 DGM 1

Time
0.00
10.00
20.00
30.00
40.00
50.00
60.00
70.00
80.00
90.00
100.00
110.00
120.00
130.00
140.00
150.00
160.00
170.00
180.00
190.00
200.00
210.00
220.00
230.00
240.00
250.00
260.00
270.00
280.00
290.00
300.00
310.00
320.00
330.00
340.00
350.00
360.00
370.00
380.00
390.00
400.00
410.00
420.00
430.00
440.00
450.00
460.00
470.00
480.00
490.00
500.00
510.00
520.00
530.00
540.00
550.00
560.00
570.00
580.00
590.00
600.00
610.00
620.00
630.00
640.00
650.00
660.00
670.00
680.00

Manufacturer:
Model:
Date:
Run:

Project #:

Test Duration:

Total Gas Volume (DGM 1):

Total Gas Volume (DGM 2):
Average Barometric Pressure:
Molecular Weight:
Pitot Correction:
Calibration Factor (DGM #1):
Calibration Factor (DGM #2):

Reading
HHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH
HtHEH

76.61
79.87
80.45
81.19
81.89
82.45
83.00
83.46
83.84
84.07
84.28
84.47
84.57
84.55
84.81
85.04
85.09
85.07
85.30
85.39
85.60
85.64
85.77
85.93
85.77
85.68
85.52
85.75
85.68
85.82
85.82
85.92
86.04
86.04
85.98
86.08
86.02
86.02
86.06
86.21
86.37
86.46
86.50
86.49
86.60
86.57
86.51
86.50
86.53
86.51
86.62
86.45
86.60
86.64
86.72
86.81
86.83
86.87
86.89
86.85
86.87
87.23
86.97
87.04
87.17
87.35
87.49
87.52
87.43

(1)Vs:
(2)Vs:

DGM 1, DGM 2
Inlet T Outlet TReading

76.46
79.78
82.64
84.63
85.85
86.71
87.17
87.54
87.63
87.36
87.40
87.47
87.54
87.50
87.86
87.90
87.90
88.01
88.06
88.15
88.21
88.24
88.34
88.78
89.06
88.95
88.95
89.10
88.92
89.06
89.21
89.15
89.27
89.26
89.14
88.98
89.05
89.19
88.98
88.80
88.63
88.74
88.81
88.84
88.97
88.95
88.88
88.85
88.91
88.94
89.02
88.99
89.10
89.13
89.15
89.26
89.31
89.28
89.32
89.41
89.49
89.12
89.26
89.10
89.08
89.17
89.13
89.71
89.78

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

SBI
HE350 Series (FP-15) Stack area (ft2): | 0.3491 Manufacturer:
6-10-16 Wood moisture (% wet):  18.96 Model:
3 Load Weight (Ibs wet): Date:
QC20160208 Burn Rate (Dry kg/hr): 1.666 Run:
680

61.542 Final Temperature (DGM #1) Degrees Rankin: 546.860
60.721 Final Temperature (DGM #2) Degrees Rankin: 542.463
29.85 Final Tunnel Temperature Degrees Rankin: 558.685
28.78 Final Tunnel Velocity (feet per second): 20.741
0.9585 Standardized Tunnel Flow (dscfm): 401.2198
1.0060

1.0030 Average | Average

0.0362 Inlet + Inlet +

0.0367 Filter Filter Outlet | Outlet Average Average

Face Face ' Delta-P Tunnel! Temp. | Temp. 99.9 99.9

DGM 2 ;DGM 2 Tunnel Velocity | Velocity (in. H2O)Velocity Meter 1 | Meter 2 | Proportional Rates
Inlet T Outlet TOry Bult DGM 1 | DGM 2 | Tunnel | Ft/Sec! Deg.R | Deg.R PR1 PR2
7497 7544  96.88 0.130 | ##### | 536.5 535.2
76.51 176.28 1 159.7 ! 4.14 4.24 0.108 | ##### | 539.8 536.4 103.70 107.56
7785 76.75  151.7 ' 4.92 4.98 0.168 | ##### & 541.5 537.3 98.00 100.44
78.89 | 77.10  159.3 | 4.87 4.99 0.156 | ##### | 542.9 538.0 100.80 104.67
7965 | 77.33 1 161.9 4.92 4.97 0.155 | ##### | 543.9 538.5 102.44 104.98
80.20 ' 77.68 136.4: 4.86 4.97 0.157 [ ##### | 544.6 538.9 98.31 102.14
80.79 1 78.15:128.9' 4.94 4.86 0.164 ' #####  545.1 539.5 96.82 96.90
81.04 | 78.57  126.7 ;| 4.84 4.88 0.153 | ##### | 545.5 539.8 98.26 100.49
81.23 178.66 125.7 | 4.91 4.86 0.155 | ##### | 545.7 539.9 98.54 99.31
81.33 178.76 1 125.8 | 4.87 4.79 0.150 | ##### | 545.7 540.0 99.76 99.62
81.27 78.83 1 124.8' 4.85 4.80 0.151 | #####  545.8 540.0 98.63 99.07
81.40 [ 79.00 121.4 4.87 4.79 0.155 | ##### | 546.0 540.2 97.43 97.43
81.45 178.98 121 4.81 4.77 0.152 | ##### | 546.1 540.2 97.22 97.86
81.24 17857 117.4: 4.89 4.80 0.149 [ ##### | 546.0 539.9 99.40 99.11
81.41 1 78.72  113.9: 4.79 4.76 0.150 | #####  546.3 540.1 96.96 97.96
81.49 179.11, 114 4.83 4.82 0.144 | ##### | 546.5 540.3 99.52 101.07
81.60 179.39  110.5  4.85 4.78 0.145 | ##### | 546.5 540.5 99.54 99.73
81.72 179.64106.2 4.81 4.76 0.147 [ ##### | 546.5 540.7 97.54 98.09
81.85 ' 79.77 1 102.1 ' 4.84 4.78 0.148 | ##### | 546.7 540.8 97.62 97.97
82.06 | 80.16  98.64 | 4.84 4.79 0.145 | ##### | 546.8 541.1 98.11 98.49
82.18 |1 80.37 1 96.13 | 4.81 4.76 0.146 | ##### | 546.9 541.3 96.72 97.28
82.26 180.42:94.34: 4.85 4.83 0.144 | ##### | 546.9 541.3 98.17 99.39
82.40 80.48 92.77 @ 4.80 4.74 0.141 ' ###H## | 5471 541.4 98.07 98.42
82.49 1 80.61 9142 4.86 4.88 0.141 | ##### | 547.4 541.6 99.17 101.02
82.54 | 80.57 | 90.7 4.81 4.88 0.144 | ##### | 547.4 541.6 96.96 99.96
82.56 | 80.64 :90.08 @ 4.81 4.90 0.131 [ ##### | 547.3 541.6 101.78 105.21
82.62 80.73 : 89.21 ' 4.85 4.83 0.133 | ###H## | 547.2 541.7 101.55 102.79
82.35 | 81.87, 88.3 4.79 4.82 0.134 | ##### | 547.4 542.1 99.68 101.90
82.50 ' 81.85 87.84  4.85 4.86 0.134 [ ##### | 547.3 5422 100.97 102.71
82.61 1 84.28 87.36: 4.84 4.84 0.135 [ ##### | 547.4 543.4 100.50 101.80
82.68 85.52 87.16 ! 4.78 4.83 0.135 | ##### | 547.5 5441 99.14 101.29
82.75 | 85.79  86.71, 4.87 4.85 0.133 | ##### | 547.5 544.3 101.61 102.44
82.82 | 85.78 1 86.29 | 4.79 4.82 0.136 | ##### | 547.7 544.3 99.09 100.78
82.72 185.85:86.11: 4.83 4.86 0.134 [ ##### | 547.6 544.3 100.25 102.07
82.71 1 85.70  85.82 ' 4.86 4.82 0.134 | #####  547.6 544.2 101.06 101.25
82.75 | 85.69 ;8548 4.81 4.78 0.138 | ##t### | 547.5 544.2 98.62 99.21
82.72 1 85.79 1 85.19 | 4.87 4.84 0.137 [ ##### | 547.5 544.3 100.28 100.67
82.74 185.80:85.01: 4.85 4.79 0.135 [ ##### | 547.6 544.3 100.33 100.19
82.92 8589 849 4.90 4.80 0.135 | ##### | 547.5 544.4 101.53 100.45
82.76 | 85.70  84.74 | 4.81 4.75 0.138 | ##### | 547.5 544.2 98.59 98.42
82.72 1 85.99 8455 4.91 4.72 0.138 | ##### | 547.5 544.4 100.52 97.75
82.78 184.83 8444 478 4.711 0.135 [ ##### | 547.6 543.8 98.77 98.56
82.92 80.38 84.18' 4.85 4.70 0.133 | ##### | 547.7 541.6 101.26 99.80
82.94 1 80.13  83.98 4.82 4.73 0.135 | ##t### | 547.7 541.5 99.72 99.50
83.05 1 80.26 ' 83.71 | 4.82 4.73 0.135 | ##### | 547.8 541.7 99.77 99.66
82.91 180.14 :83.71: 4.91 4.77 0.136 | ##### | 547.8 541.5 101.25 99.92
83.03  83.47 83.51: 4.79 4.68 0.135 | ##t### | 547.7 543.2 99.08 98.12
83.05 | 85.3583.95, 4.88 4.69 0.137 | ##### | 547.7 544.2 100.22 97.55
83.14 1 86.18 1 87.59 | 4.85 4.68 0.134 [ ###H## | 547.7 544.7 100.89 98.57
83.37 1 86.58  88.43: 4.85 4.67 0.135 [ ##### | 547.7 545.0 100.78 98.14
83.45 86.72  89.07 | 4.87 4.68 0.136 | #####  547.8 545.1 101.01 98.04
83.563 | 86.91 89.41, 4.82 4.70 0.133 | ##### | 547.7 545.2 101.05 99.49
83.54 | 86.88  89.59 | 4.88 4.68 0.131 [ ##### | 547.9 545.2 102.87 99.72
83.67 | 86.96 : 89.56 | 4.83 4.70 0.136 | ##### | 547.9 545.3 100.13 98.40
83.65 87.09 89.74 4.88 4.67 0.138 | ##t###  547.9 545.4 100.27 96.96
83.64 | 82.48  89.73, 4.82 4.68 0.137 | ##### | 548.0 543.1 99.55 98.14
83.67 | 85.50  89.67 | 4.88 4.68 0.133 | ###H## | 548.1 544.6 102.16 99.01
83.75 1 86.85:89.54 4.85 4.66 0.136 | ##### | 548.1 545.3 100.50 97.55
83.84 1 87.14 1 89.61: 4.79 4.62 0.136 | ###H##  548.1 545.5 98.93 96.56
83.99 | 87.3189.56, 4.95 4.74 0.135 | ##### | 548.1 545.7 102.79 99.53
84.32 1 87.26  89.47 | 4.86 4.68 0.133 | ###H## | 548.2 545.8 101.75 99.06
84.25 187.49 ! 89.1 4.88 4.73 0.136 | ##### | 548.2 545.9 101.13 98.99
84.06 87.71 88.97 ' 4.84 4.81 0.135 | #####  548.1 545.9 100.63 100.84
84.09 | 87.60 88.65, 4.88 4.75 0.134 | ##### | 548.1 545.8 101.58 99.73
83.94 | 82.56  88.39 | 4.84 4.77 0.136 | ##### | 548.1 543.3 100.10 100.09
84.20 1 82.21:88.08: 4.89 4.711 0.138 [ ##### | 548.3 543.2 100.37 98.17
8422 8247 87.83 4.83 4.75 0.134 | #####  548.3 543.3 100.51 100.41
84.24 | 82.46  88.19 4.88 4.86 0.136 | ##### | 548.6 543.3 100.77 101.79
8429 18247  88.54  4.83 4.89 0.133 | ###H## | 548.6 543.4 101.13 103.78

2016-02-10 - FP-15 Series - Run #3 - Resuits xs

(ASTM E2515 Formula)

#1
dDGM

Vol.Std.

(ft3)

0.774
0.920
0.911
0.920
0.909
0.923
0.906
0.917
0.911
0.907
0.910
0.900
0.915
0.896
0.902
0.907
0.899
0.906
0.906
0.899
0.907
0.898
0.910
0.900
0.900
0.907
0.895
0.907
0.906
0.894
0.910
0.897
0.902
0.909
0.900
0.911
0.907
0.917
0.900
0.918
0.894
0.907
0.901
0.901
0.919
0.897
0.912
0.906
0.906
0.911
0.901
0.913
0.903
0.913
0.901
0.913
0.908
0.895
0.925
0.908
0.913
0.906
0.913
0.906
0.914
0.902
0.913
0.904

SBI

HE350 Series (FP-15)

6-10-16

3

#2
dDGM

Vol.Std.

(ft3)

0.794
0.931
0.933
0.929
0.930
0.909
0.912
0.910
0.896
0.897
0.896
0.892
0.897
0.890
0.901
0.894
0.890
0.895
0.895
0.890
0.903
0.887
0.912
0.913
0.916
0.904
0.901
0.909
0.906
0.903
0.907
0.901
0.908
0.901
0.895
0.904
0.896
0.897
0.888
0.883
0.881
0.879
0.885
0.885
0.891
0.876
0.877
0.876
0.873
0.875
0.879
0.876
0.878
0.873
0.875
0.875
0.872
0.865
0.887
0.876
0.885
0.899
0.888
0.892
0.881
0.888
0.909
0.914

Time

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680

Average
0.37
SQRT
Delta-P
0350953
0328578
0400352
0395488
03151
0395885
0405135
0390711
03%%62
0385696
0388958
039672
0390092
0386507
0386673
037941
038018
0383118
0384087
0380869
0382406
0379364
0375396
0375581
0379695
0361653
036503
0365538
0368564
0367544
0367648
0365118
0368549
0366589
0365405
0371401
036084
0367936
0367553
0371274
0371523
0367992
0364201
0367392
0365%5
036862
0367599
0360838
0365221
0365679
0368109
0364285
0362339
0368255
0371651
0360472
0364976
0368615
0360266
0367243
0364311
0368369
0367099
0366722
0368834
0371062
0365713
036916
03641

Particulates
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Intertek Testing Services

Manufacturer: SBI
Model: HE350 Series (FP-15)

Date:  6-10-16

Run: 3
Project #: QC20160208
Test Duration: 680
(minutes)

PRESSURE FACTOR 0.99766

TEMPERATURE FACTORS

DGM #1: 0.96551
DGM #2: 0.97334
VOLUMES SAMPLED
DGM #1: 61.58495
DGM #2: 60.75557
TOTAL TUNNEL VOLUME (scf): 272829
SAMPLE RATIOS
Sample Train 1: 4430.132
Sample Train 2: 4490.608
TOTAL EMISSIONS
Sample Train 1 (9): 11.96
Sample Train 2 (g): 12.57
EMISSION RATES
Sample Train 1 (g/hr): 1.06
Sample Train 2 (g/hr): 1.11
MAX Allowed 7.50%
DEVIATION: 2.50%

RESULTS

Average emission rate:(gr/hr)

Burn Rate (Dry kg/hr):

BAROMETRIC PRESSURE
Average:
Start:
End:

DRY GAS METER VALUES

DGM #1 Final:
Initial:
DGM #2  Final:
Initial:

TEMPERATURES (DEG. RANKIN)

DGM #1:
DGM #2:

CALIBRATION FACTORS
DGM #1:
DGM #2:

TUNNEL FLOW RATE:

PARTICULATE CATCH (mg)
Total Sample Train 1:
Total Sample Train 2:
Filter and seal Sample Train 1:
Filter and seal Sample Train 2:
Probe Sample Train 1:
Probe Sample Train 2:

Particulates

1.082

1.666

29.85
29.8
29.9

1082.718

1019.165

1249.071

1186.692

546.860
542.463

1.0060

1.0030

401.220

2.7
2.8

2.5

2.7

0.2

0.1




Manufacturer: SBI Eng: Claude Pelland
Model:|HE350 Series (FP-15)

Date: 2016-06-10
Run: 8
Control #: QC20160208
Rated Capacity - BTUHR
Test Duration: 60
dutput Category: 2  Start End

Barometer (in.Hg):

DryBub(F[ T ]
Humidity (%): 89 [ 50 |

Average Stove Temperature: 0.00
Moisture content of wood (wet basis): 20.13
Average 0.00 0.00 0.00 669.18 77.50 142.11 #DIV/0!
* * * * * *1 *2 *3 *4
Elapsed Weight Flue Room Tunnel Outlet
Time Remaining CcO CO, 0O, Gas T