INntertek

Total Quality. Assured.

STOVE BUILDER
:N'EERNATIONAL

SCOPE OF WORK
EPA EMISSIONS TESTING/1.4 SERIES (OSBURN 950, ESCAPE 1200, GATEWAY 1400, SOLUTION 1.4,
SPARK II, FOX, DECO NANO, 5250, HARMONY 1.4, HES140)/ WOOD FUEL ROOM HEATER

REPORT NUMBER
104473478MTL-001R3

TEST DATE(S)
11/17/20-11/20/20

ISSUE DATE [REVISED DATE]
01/13/21 08/17/21
PAGES

31

DOCUMENT CONTROL NUMBER
GFT-OP-10c (05/10/17)
© 2017 INTERTEK



8431 Murphy Drive
r Middleton, WI 53562

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

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

TEST REPORT FOR STOVE BUILDER INTERNATIONAL INC.
Report No.: 104473478MTL-001R3
Date: 08/17/21

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 Spark Il Wood Burning Room Heater to evaluate all applicable
performance requirements included in “Determination of particulate matter emissions
from wood heaters.” Spark Il is a representative model of the 1.4 Series. This series
includes the following models: Osburn 950, Escape 1200, Gateway 1400, Solution 1.4,
Spark Il, Fox, Déco Nano, S250, Harmony 1.4 and HES140. See PEV # 104473478MTL-002
for more details.

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 November 17" to November 20™", 2020. The following test
methods were applicable:

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

ASTM E3053-17 - Standard Test Method for Determining Particulate Matter
Emissions from Wood Heaters using Cordwood Test Fuel. It is based on the ALT-

125 send by EPA on February 28th, 2018.

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.
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SUMMARY OF TEST RESULTS

The appliance tests resulted in the following performance:
Particulate Emissions: 1.8 g/hr
Carbon Monoxide Emissions: 1.2 g/min
Heating Efficiency: 74% (Higher Heating Value Basis)

For INTERTEK B&C:

COMPLETED BY: Hussein Mortada, CPI. REVIEWED BY: Brian Ziegler
Engineer B&C, Technical Team Leader -
TITLE: Intertek, Quebec TITLE: Hearth
A — f&“”ﬁl*
SIGNATURE: SIGNATURE: v
DATE: 08/17/21 DATE: 08/17/21
aaa:bbb

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.
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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 E3053-17 - Standard Test Method for Determining Particulate Matter Emissions from Wood
Heaters using Cordwood Test Fuel. It is based on the ALT-125 send by EPA on February 28", 2018.

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

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. On the ash shelf, the opening is 1 5/8
inch from the fully closed position when it was to run under the Medium Test Burn. Prior to
beginning 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 November 2" to November
12t 2020. 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.
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Table 1 - Pre-burn time at medium burn rate summary
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BURN DURATION || LOAD TYPE FUEL ADDED MOISTURE
DATE
CYCLE (MIN) ) (LBS) (% DB)
Preload 49 Kindling & SUF 8.09 16.0
2020-11- . . .
02 Condition 103 High fire 16.22 20.5
Medium 410 Medium fire 19.52 20.7
Preload 67 Kindling & SUF 8.12 14.5
2020-11- . . .
03 Condition 102 High fire 16.27 20.3
Medium 430 Medium fire 19.50 19.8
Preload 54 Kindling & SUF 8.12 17.1
2020-11- - e
04 Condition 108 High fire 16.24 20.1
Medium 370 Medium fire 19.47 21.3
Preload 147 Kindling & SUF 8.11 16.2
2020-11- . e
05 Condition 24 High fire 16.25 20.6
Medium 72 Medium fire 19.53 19.8
Preload 108 Kindling & SUF 8.12 14.7
2020-11- . . .
09 Condition 67 High fire 16.29 21.5
Medium 380 Medium fire 19.52 20.4
Preload 85 Kindling & SUF 8.13 17.3
2020-11- . . .
12 Condition 97 High fire 16.26 20.5
Medium 510 Medium fire 19.51 19.1
3183 minutes
Total
53.05 hours

* Only partial data is available on November 5t 2020 due to a power failure.

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 November 13, 2020. On
November 16, 2020, the unit was set-up for testing.
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EQUIPMENT

Equipment

Floor scale

DGM system 1

DGM System 2
Reference DGM

5 kg weight
Temperature acquisition
Pitot tube type S
Analytical scale

Table scale

100 mg weight

10 g weight

Hot wire anemometer
Magnesense (tunnel)
Magnesense (draft)
DGM system 3
Pressure transmitter
Pressure transmitter
Vacuum transmitter

Vacuum transmitter

Relative humidity temperature
meter

200 g weight

Barometer

Moisture Content Standard
Multimeter

Thermometer Calibrator

Version: 05/10/17

INV
Number

SBI-014
SBI-046
SBI-047
SBI-103
SBI-190
SBI-197
SBI-204
SBI-206
SBI-222
SBI-237
SBI-238
SBI-241
SBI-254
SBI-247
SBI-290
SBI-294
SBI-297
SBI-301
SBI-305

SBI-212
SBI-312
SBI-331
SBI-153
SBI-194
SBI-096

Calibration Due

March 31, 2021
April 01, 2021

April 06, 2021
October 13, 2021
October 02, 2023
November 03, 2021
December 20, 2020
March 31, 2021
March 31, 2021
October 09, 2023
October 09, 2023
March 02, 2021
July 17, 2021

July 17, 2021

April 05, 2021

July 17, 2021

July 17, 2021

July 27, 2021

July 27, 2021

September 10, 2021
October 09, 2023
October 01, 2022
October 28, 2021
November 24, 2021
May 25, 2021
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MU

+0.020 kg
2% F.S.
2% F.S.
2% F.S.
0.2 g
+0.5°F
+0.57 mps
+0.08 mg
05¢g
1+0.0025 mg
+0.012 mg
+0.15 m/s
+0.00015" H20
+0.00015" H20
2% F.S.
19.5e-003 psi
+9.5e-003 psi
16.1e-003 in.HG
15.8e-003 in.HG

3%
+0.06 mg
+0.62mb/hPa
10.2%
1% Q
+0.5°F

GFT-OP-10c


http://www.intertek.com/building

8431 Murphy Drive
r Middleton, W1 53562
Total Quality. Assured. Telephone: 608-836-4400

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

TEST REPORT FOR STOVE BUILDER INTERNATIONAL INC.
Report No.: 104473478MTL-001R3
Date: 08/17/21

LIST OF OFFICIAL OBSERVERS
NAME COMPANY
Guillaume Thibodeau-Fortin Stove Builder International inc.
Gabrielle Santerre Stove Builder International inc.
Claude Pelland, P.E. Intertek B&C

TEST PROCEDURE

From November 17t"to November 20", 2020, the unit was tested for EPA emissions. For Wood
stoves, the test was conducted in accordance with ASTM E3053-17 and ASTM E2515-11. The fuel
used for the test run was beech cordwood.

The applicable EPA regulatory limits are:
Step 2 — 2020 — 2.0 grams per hour with crib, 2.5 grams per hour with cordwood.

MANUFACTURER LOADING PROCEDURE

Kindling and SUF (8 lbs) - Split the start-up fuel log into 6 pieces. Put 2 kindling pieces on the brick
in an orientation that points to the left (10-15 degrees from North-South). Then, put 2 start-up
fuel pieces with two kindling between them in a North-South orientation. Make two more rows
in the same way, alternating with a left pointed and North-South orientation. Finally, put the
remaining kindling (4-5) in a left pointed orientation. Leave a little space between each piece.

The kindling is made of between 12-13 finely split piece of wood that are 10% of moisture content.
Place crumbled newspaper on top of the kindling (5 full sheets). Light up the paper and let the
door ajar at 90° until the flue temperature reaches 225°F, then close the door. The fan is always
OFF.

Low&Medium Pre-load (high fire) (16.2 Ibs) - When there is a coal bed of 1.65 Ibs left, break ashes
and level coal bed, then add pre-load (five pieces). Place the 3 smallest pieces in the bottom in a
North-South orientation. They should touch the rear bricks and be 1 % inch apart from each other.
Then, put the largest piece on top of the left and middle pieces in a right pointed orientation. Put
the last piece on top of the middle and right piece in a right pointed orientation. There should be
at least 2 inches between the two top pieces. Close the door immediately and let burn until the
weight is down to target.

When the average stove temperature gets to 440°F, slightly level the coal bed. There should be
approximately 3.9 Ib of coal bed.
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Low fire load (19.5 Ibs) - Place the smallest piece on the coal bed in the middle of the stove in a
North-South orientation. Place the other two smaller ones on each side at approximatively %” of
the side bricks to leave as much space as possible between the pieces. Then, put the largest piece
on top of the left and middle pieces in a right pointed orientation. Put the last piece on top of the
middle and right pieces in a right pointed orientation. There should be at least 2 inches between
the two top pieces. The bottom pieces should be as close as possible to the inner air channel. Let
the door ajar for 4 minutes and then close the door with the primary air control fully open. When
the oxygen falls below 7%, close the primary air control to 90% (2.75 on the marking on the ash
shelf). If the oxygen continues to drop, continue to close the primary air control to 80% (2.5 on
the ash shelf). If the oxygen goes above 9.5%, open the primary to 100%. The goal is to keep the
oxygen between 7 and 8%. Start to close slowly the primary air control at 14 minutes, so that at
16 min (15 min or 15 % as per E3053 clause 8.6.7 plus loading time of 1 min as per clause 8.6.5),
the primary air control is completely closed. Start the fan at minimum speed at 60 minutes.

Medium fire load (19.5 lbs) - Same as for low fire load, but the primary air inlet is open of 23/64
inch at the end of the 16 minutes run time. On the ash shelf, the opening is 1 5/8 inch from de
fully closed position. Start the fan at minimum speed at 30 minutes.

High fire load (16 Ibs) — When there is a coal bed of 1.65 Ibs left, break ashes and level coal bed,
then add the load (four pieces). Put the largest piece and one of the medium pieces centered at
the back of the combustion chamber (they should touch the rear bricks). Put the two last pieces
in a right pointed orientation on top of the first two pieces. There should be at least 2 inches
between the two bottom pieces and between the two top pieces. Close the door immediately
after loading. Start the fan at maximum speed at 15 minutes. Stop the test when 90% of the high
fire load has been consumed.

TEST SET-UP DESCRIPTON

A 6" flue is connected to a standard 6” diameter vertical single wall pipe and insulated chimney
system was installed to 15’ above floor level. The single wall pipe extended to 8 feet above the
floor and insulated chimney extended the remaining height.

AIR SUPPLY SYSTEM

Combustion air enters at the bottom of the heater, which is directed to the firebox. All gases
exit through the 6” flue located on top of the heater.
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TEST FUEL PROPERTIES

The species of fuel used was beech. The fuel was split cordwood of nominal length of 16 inches
1 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 side to side 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 two mixing baffles in the system ahead of the
sampling section. (See Figure 3.) 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 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)

Exhaust

Collection Hood —
Hood Dameter. | |
Min. 4 X Mixing | |
Section Diameter

Minimum 8 X
Tunnel Diameter

i Dilution Tunnel
=t ggglw raverse Cross-section

Sampling Section

| _Minimum4X__|
| Tunnel Diarreter|

= |—— Ssample Ports

Test Appliance Sample Point Location
£ / \ (2° Centroid of Tunnel)
Minimum 2 X
Tunnel Diameter Dampers \ Bl
[ Scale (If Used) |

Figure 1 - Dilution tunnel
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SAMPLING METHODS

PARTICULATE SAMPLING

BY-FALS

w & FOTOMLTER
DRYING  FUMP
PROBE  COLUMN

SYSTEM |1

REESS

DILUTION
TUNNEL

o
P OEXHALST

o

BY-PASS
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]
Tia
1

PROBE  COLUMN
SYSTEM 2

DILUTION
TUNNE L

Figure 2 - Stack gas sample train

Particulates were sampled in strict accordance with ASTM E2515-2011. Schematic is presented
on Figure 2. This method uses two identical sampling systems with Gelman A/E 61631 binder
free, 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.
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Report No.: 104473478MTL-001R3
Date: 08/17/21

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.

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.
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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 ALT-125:

Changes to ASTM E3053-17 are:
1. 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.

Changes to ASTM E2515-11 must be as followed:
1. The filter temperature must be maintained between 80 and 90 Degrees F during testing.
2. Filters must be weighed in pairs to reduce weighing error propagation.
3. Sample filters must be Pall TX-40 or equivalent Teflon coated glass fiber, and of 47
mm,90mm, 100mm of 110mm in diameter.
4. Only one point is allowed outside the +/- 10% proportionality range per test run.

TEST CALCULATIONS

Weight of test fuel load, dry basis ASTM E3053

Meigo=2((Miinws) (100)/(100+MCrin))

where:
MFLdb = weight of test fuel load, dry basis, Ib (kg);
MEFLnwb = weight of each test fuel piece, n, in test fuel load per 8.4.1, wet basis, Ib (kg);
MCFLn = average fuel moisture of test fuel piece, n, in test fuel load, % dry basis; and
n = individual test fuel pieces that comprise the test fuel load, as applicable.
Weighted Average Determination ASTM E3053
Viwa= 0.4(Vitave))+ 0.4(Vimave)+ 0.2(Vinave)
where:
Viwa = Weighted average for variable i;
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Vi

Vitave

Vimave

ViHaAve

= Test result variable (Particulate Matter: g/h, g/kg,

Ib/MMBtu; % Overall Efficiency: HHV, LHV;

Carbon Monoxide: g/h, etc.)

= 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

= 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
high fire burn rate category.

NOMENCLATURE FOR ASTM E2515:

A
Buws
Co
Cr

Cs

Er
Fo

Ke

My
Ms

Pbar
Pg
Pr

= Cross-sectional area of tunnel m2 (ft2).
= Water vapor in the gas stream, proportion by volume (assumed to be 0.02 (2.0 %)).
= Pitot tube coefficient, dimensionless (assigned a value of 0.99).
= Concentration of particulate matter room air, dry basis, corrected to standard
conditions, g/dscm (gr/ dscf) (mg/dscf).
= Concentration of particulate matter in tunnel gas, dry basis, corrected to standard
conditions, g/dscm (gr/dscf) (mg/dscf).
= Total particulate emissions, g.
= Adjustment factor for center of tunnel pitot tube placement.
Fp = Vstrav/Vscent
) m (glmole)(mm Hg) 1
= Pitot Tube Constant, 34.97 — [-Z E

sec (K)(mm water)

or
lb .
= Pitot Tube Constant, 85.49 It [M %
sec (R)(in water)
= 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.
= Leakage rate observed during the post-test leak-check, m3/min (cfm).
= mass of particulate from probe, mg.
= mass of particulate from filters, mg.
= mass of particulate from filter gaskets, mg.
= 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.
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Ps
Pstd
Qsta

Tm
Tmi

where:
Tmib)

Thmite)

Ts
Tsi

where:
Tsi(b)

Tsi(e)

Vim
Vine
Vmi

Vim(std)

where:
K1

where:
Vmc
er

er(std)

Where:
K1
Vs

= 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.
Qsta = 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.
Trni = (Tmig) + Tmie))/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 = (Tsitb) + Tm=si(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, dcm (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, dcm.
= Volume of gas sample measured by the dry gas meter, corrected to standard
conditions.

Vm(std) =KiVmY [(Pbar + (AH/13-6))/Tm]

=0.3855 K/mm Hg for Sl units and = 17.64 R/in. Hg for inch-pound units.
Vm(std) =K1 Vi Y [(Pbar + (AH/136))/Tm]

=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.
Vistd) = K1 Vinr Y [(Poar + (AH/13.6))/Trm]

=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.
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Vs = FpKp Gy (VAPan)(\/(Ts/Ps M)

Vsi = Average gas velocity in dilution tunnel during each 10-min interval, i, of the test run.
Vsi = Fo Ko Co (VAP:)(V(Tsi/Ps M)

Veent = Average gas velocity at the center of the dilution tunnel calculated after the Pitot tube
traverse.

Varav = Average gas velocity calculated after the multipoint Pitot traverse.

Y = Dry gas meter calibration factor.

AH = 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).

AP,y = Average velocity pressure in the dilution tunnel, mm water (in. water).

AP; = Velocity pressure in the dilution tunnel as measured with the Pitot tube during each
10-min interval, i, of the test run.

AP; = (APi(b) + APi(e))/Z

where:

APi)y = 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

APiey = 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).

0 = Total sampling time, min.

10 =ten min, length of first sampling period.

13.6 = Specific gravity of mercury.

100 = Conversion to percent.

TOTAL PARTICULATE WEIGHT — ASTM E2515

My =mp+ ms+mg

PARTICULATE CONCENTRATION — ASTM E2515

where:
Ko

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

=0.001 g/mg

TOTAL PARTICULATE EMISSIONS (g) — ASTM E2515

Er= (Cs - CI’)QStde

PROPORTIONAL RATE VARIATION (%) — ASTM E2515

PR = [B(Vmi Vs Tm Tsi)/(10(Vim Vsi Ts Tmi)] x 100

MEASUREMENT OF UNCERTAINTY — ASTM E2515

MUweighing = \/012 e X
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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 ©

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,
Qstd = average dilution tunnel flow rate, dscf/min, and
0 = sampling time, minutes.
MU OF c;
Cs = Fe/(Qsample X B) = 0.025/(0.25 x 180) = 0.0005555
6¢s/6Fc = 1/Qsample ® @ = 1/0.25 ¢ 180 = 0.0222
8¢s/8Qsample = -Fo/ Q%sample ® © =-0.025/0.252 » 180 = -0.00222
8¢s/80 = -Fo/Qsample ® ©% =-0.025/0.25 » 180% = -0.000003
MUcs = V(0.00027 » 0.0222)2 + (0.0025 - 0.00222)?
Vv + (0.1 » - 0.000003)% = 0.0000091g
Thus, cs would be 0.555 mg/dscf + 0.0081 mg/dscf at 95% confidence level.
MU OF ¢,
¢ = BG./(QBG x 6) =0.002/(0.15 x 180) = 0.000074
6¢,/6BG.=1/Qps ® @ =1/0.15 » 180 = 0.03704
5¢,/6Qss = -BG/Q%c ® O =-0.002/0.152 » 180 = -0.0004938
5¢,/80 = -BG./Qgs ® ©? =-0.002/0.15 » 180% = -0.0000004
MUc, = v(0.00027 » 0.03704)% + (0.0015 e - 0.0004938)?
Vv + (0.1 » - 0.0000004)% = 0.00001g
Thus, ¢ would be 0.074 mg/dscf + 0.01 mg/dscf at 95% confidence level.
Er AND MU¢gr

Er = (cs — ¢;) Qsa O = (0.000555 - 0.000074) x 150 x 180 = 13.00g

8Er/8¢s = Qsia ® © = 150 » 180 = 27,000

8Er/8¢, = Qua ® © = 150 * 180 = 27,000

8Er/6Qsta = Cs ® O — ¢, » © = 0.000555 180 — 0.000074 180 = 0.08667
8E/50 = c; ® Qua— ¢ ® Qsta = 0.000555 » 180 — 0.000074 » 180 = 0.07222
MUEer = V(27,000 » 0.0000081)2 + (27,000 » 0.00001)? (0.08667 * 3)2
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V +(0.07222 # 0.1)>=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, ki/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 = Fy x Cp x 34.97 x VT/28.56(Pparo + Ps)

where

\Y = velocity, m/s

Fp = Pitot tube calibration factor determined from vane anemometer measurements
Cr = 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
Note: The Pitot tube constant is determined on the basis of the following units:
m/s [g/g mole (mm Hg)/(K)(mm H20)]°°

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

28.56 = molecular weight of air

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

Version: 05/10/17 Page 17 of 31 GFT-OP-10c


http://www.intertek.com/building

8431 Murphy Drive
r Middleton, W1 53562
Total Quality. Assured. Telephone: 608-836-4400

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

TEST REPORT FOR STOVE BUILDER INTERNATIONAL INC.
Report No.: 104473478MTL-001R3
Date: 08/17/21

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, ki/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:

E:=5(Aexi)fori=t;to t;
Where:
Et = delivered heat output over any time interval t,—t;, kJ
i = time interval for each measurement, h

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

et = Et/t
where
et = average heat output, kl/h
t = time interval over which the average output is desired, h

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 = X(Et) 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)
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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/|
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 model from the 1.4 Series (Spark 1) Wood Fuel Room Heater is constructed of sheet steel.
The outer dimensions are 27 9/16-inches deep, 28 9/16-inches high, and 18 1/2-inches wide. The
unit has a door located on the front with a viewing glass.

FIREBOX CALCULATION
The model from the 1.4 Series (Spark Il) has a usable firebox volume (UFV) of 1.55 cubic foot.

Schematic of the firebox dimensions is presented on Figure 3. Please note that the fuel can’t be
stacked any higher due to the secondary air tubes being at the top of the combustion chamber.

| . VOLUME: 2676 in® = 1.55 ft3

Figure 3 - Schematic of firebox volume
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Firebox volume calculation is presented below:
(10.563 + 11.25)

UFV = > X 14.25 X 17.25 = 2680.89 in3
UFV = 2680.89 _ 1.55 ft3
o128 ¢ f

TEST RESULTS

GENERAL DISCUSSION:

All runs have been found appropriate and all runs below have been validated and found
compliant. One anomaly occurred with Run 1. Run 1 was the first attempt of low burn rate. The
combustion went faster than expected, but was found to be compliant, respecting the criterion
of 1.15 kg/h maximum. The combustion was barely present at the beginning causing higher
emission rate. When dry, the test fuel pieces burn hotter than expected, which gave a higher-
than-expected burn rate. A second low burn rate test was performed on Run 3 and burned as
expected. 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.

Filters were not altered by the gasket in all runs. No negative weight was found on probes or
filters.

DESCRIPTION OF TEST RUNS:

RUN #1 (November 17%, 2020) - Air control set fully closed, burn time was 398.5 minutes with a
category Low burn rate 1.11 kg/hr. The door was left ajar for 4 minutes, and then closed. The air
control was opened for 15 minutes after loading time, and then set at the lowest burn rate (fully
closed). The fan was turned on at low speed at 60 minutes.

RUN #2 (November 18™, 2020 - Air control set at the medium burn rate (1 5/8 inch from fully
closed position on ash shelf), burn time was 445.25 minutes with a category "Medium burn rate"
of 0.99 kg/hr. Let the door ajar for 3 min and 45 sec, and then closed. The air control was opened
for 15 minutes after loading time and then set at the targeted burn rate 1 5/8 inch from fully
closed position). The fan was turned on at medium speed at 30 minutes. At 2h 37min 30sec from
the start, the door was open for 30 sec and the remaining fuel was adjusted as per clause 8.6.8.2
of ASTM E3053-17. More than 60% of the test fuel load was consumed and the burn rate was
smaller than 1% of the test fuel load weight on a 10 min period. Pictures are presented on
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Appendix H. With a medium burn rate having a smaller dry burn rate than the low burn rate, a
second attempt of low burn rate was performed.

RUN #3 (November 19%, 2020) - Air control set fully closed, burn time was 480 minutes with a
category Low burn rate 0.91 kg/hr. The door was left ajar for 4 min 30 sec, and then closed. The
air control was opened for 15 minutes after loading time, and then set at the lowest burn rate
(fully closed). The fan was turned on at low speed at 45 minutes. At 6h 3min 30 sec from the start,
the door was open for 30 sec and the remaining fuel was adjusted as per clause 8.6.8.2 of ASTM
E3053-17. More than 60% of the test fuel load was consumed and the burn rate was smaller than
1% of the test fuel load weight on a 10 min period. Pictures are presented on Appendix H.

RUN #4 (November 20, 2020) - Air control set fully opened, burn time was 205 minutes with a
category High burn rate 2.02 kg/hr. Burn time without the cold start was 160 minutes. The door
was opened for 3 minutes after kindling was ignited, then closed. Loading occurred at 44min 10
sec. Door was open for 2 minutes. The air control was fully opened. The fan was started at full
speed at 7 minutes. The test run ended when 90 % + 1% of the test full load was consumed.

RESULT TABLES:
Table 2 to Table 8 present the results of the evaluation. On section 14, Table 9 to Table 12 present
the results as per the adjunct summary sheet of ASTM E3053.

Table 2 - EMISSION RESULTS

PM o co co
ix_l:?s EMISSION :E-M:;(Sjll(j)l:‘ls EMISSION EMISSION :::\TING
# TEST DATE RATE RATE RATE :
kg/hr .
(ke/hr) | (o i) (®) (g/hr) | (g/min) | (%HHY)
(Dry)
1 2020-11-17 1.1 2.21 10.6 74 1.2 75%
2 2020-11-18 0.99 1.61 9.08 74 1.2 73%
3 2020-11-19 0.91 1.22 6.82 53 0.9 74%
4 2020-11-20 2.0 2.22 4.46 95 1.6 74%
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 3.24 10 4.69 22.6 16.22 19.5 19.50 20.2
2 3.23 10 4.80 23.6 16.24 21.3 19.48 19.5
3 3.20 10 4.81 23.4 16.21 21.0 19.48 20.3
4 3.15 10 4.69 21.1 15.95 19.8 NA NA
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Table 4 - TEST LAB CONDITIONS
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. :Il-ZVI\IIIBP ¢I|-2V|IVIBP 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

1 82.7 74.6 29.45 29.60 19.8 19.5 0 0
2 80.7 83.0 29.95 30.00 14.6 12.7 0 0
3 75.3 82.6 29.95 29.80 13.9 12.5 0 0
4 67.9 69.6 29.70 26.65 25.9 26.2 0 0
Table 5 - DILUTION TUNNEL
BURN TUNNEL | VOLUMETRIC | TUNNEL AVE.
M TIME VELOCITY | FLOW RATE TEMP. SAMPLE VOLUME z:_l:z:f:"'“;zl)-ls
(min) (ft/sec) (dscf/min) (°F) (DSCF)
1 2 1 2
1 399 17.17 335.13 88 0.124 0.125 5.4 5.5
2 445 16.98 337.36 86 0.127 0.128 4.6 4.4
3 480 16.70 332.25 84 0.126 0.128 3.9 3.6
4 205 16.63 323.90 92 0.121 0.122 2.8 2.9
Table 6 - DILUTION TUNNEL PRECISION
. SAMPLE RATIOS (-) TOTAL EMISSIONS (g) DEVIATION | DEVIATION
Train 1 Train 2 Train 1 Train 2 % g/kg
1 2707 2675 14.618 14.710 0.3% 0.01
2 2663 2634 12.248 11.588 2.8% 0.09
3 2629 2596 10.251 9.345 4.6% 0.12
4 2668 2653 7.471 7.693 1.5% 0.03
Table 7 - GENERAL SUMMARY
, oo | T e |
(kg/hr)(Dry) | (°F) (in. wc) | (min) (in. wc)
1 1.1 159 0.048 398.5 0.041
2 0.99 210 0.050 445.25 0.042
3 0.91 196 0.052 480 0.041
4 2.0 214 0.000 205 0.064
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Table 8 - CSA B415.1-10 SUMMARY
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co HEATING HEATING HEAT
BURN RATE EMISSIONS | EFFICIENCY | EFFICIENCY | OUTPUT
(kg/hr)(Dry) (g/min) (% HHV) (% LHV) (Btu/hr)
Low - 0.91 0.9 74 80 12,100
Low-1.1 1.2 75 80 14,800
Medium - 0.99 1.2 73 79 13,000
High - 2.0 1.6 74 79 26,500
Table 9 - WEIGHTED AVERAGE CALCULATION
(E) PM (co) (K)
AT | Emission | Emission | HEAT EFF. | EFF. | Weight | (kxE) | (kxcO) | (kxcO) | (Kx | (Kx
# OUTPUT | (% (% : ;
RATE RATE Btu/hr HHV) | LHY) ing g/hr | g/hr g/min HHV) | LHV)
(g/hr) (g/hr) Factor
3 L 1.22 53 12,100 74 80 20%* 0.24 10.6 0.18 14.9 15.9
1 L 2.21 74 14,800 75 80 20%* 0.44 14.9 0.25 15.0 16.0
2| M 1.61 74 13,000 73 79 40% 0.64 29.6 0.49 29.3 314
4 H 2.22 95 26,500 74 79 20% 0.44 19.2 0.32 14.7 15.7
Totals: 100% 1.8 74 1.2 74 79

*Note that run 1 and 3 are equally average as part of the Low burn rate category

CONCLUSION

This test demonstrates that this unit is an affected facility under the definition given in the

regulation. The emission rate of 1.8 g/hr meets the EPA requirements for the Step 2 limits.
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PHOTOGRAPHS
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Figure 4 - Isometric view of unit

Figure 5 - Typical load
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REVISION LOG
REVISION # DATE PAGES REVISION
0 01/13/21 N/A Original Report Issue
03/03/21 4 Table 1 was modified to add the fuel data.
18 Section 9; statement was added to precise the
height of the combustion chamber.
1 20 Added Table 3 - FUEL DATA SUMMARY
05/21/21 118 Correction of burn rate of run 4.
205 Addition of equipment SBI-238 calibration cert.
487-512  Modify format of date and time to be readable.
530,533  Correction of initial weight of run 4.
06/04/21 4 Section 4; 1 5/8 for Medium Burn Test.
20-22 Burn Rate changed from 2.26 to 2.02 and the
Heat output changed to 26,500. HHV%
74 and LHV% 79 in Run # 4
06/21/21 1-31 Changed the report number from
104473478MTL-001R1 to 104473478MTL-001R2
2 and changed the issue date from 03/03/21 to
06/04/21.
08/12/21 21 Corrected the Pressure before for Run 3 from
79.95 to 29.95 (this was a typo)
25-31 Burn Rate changed from 2.26 to 2.02 and the
Heat output changed to 26,500. HHV%
74 and LHV% 79 in Run # 4
26 Corrected the point for run 4 (21.1% instead of
21%) section 14
28 Corrected the PM emission rate in Ib/mmBTU to
0.24 instead of 0.23 Section 14
29 Changed the Total CO to 254 g instead of 256 g
Section 14
1-31 Changed the report number from
104473478 MTL-001R2 to 104473478MTL-001R3
and changed the revised date from 06/04/21 to
08/12/21.
08/17/21 1-31 changed the revised date from 08/12/21 to
08/17/21.
3 3 Added a disclaimer under signatures.
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APPENDIX - REPORT TABLES AS PER ASTM E3053-17
Table 10 - Section 1 - Model Identification

WOOD HEATER TESTING SUMMARY
Version August 12, 2020

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

Version: 05/10/17 Page 26 of 31

Data/Information Input

From CSA B415.1-10/15

From Cordwood Load Calculator

Automatically Calculated

1.4
Series

Stove builder international inc.
250 Rue Copenhague
Saint-Augustin-de-Desmaures
Free-standing

1.55

Non-Cat

Optional

Intertek testing services
1829 32nd Avenue

Lachine, QC HS8T 3J1
ISO
17025

11/17/2020 - 11/20/2020

CAS B415.1-10, ASTM E2515, ASTM E3053
8.00

47

Pall TX40

GFT-OP-10c



http://www.intertek.com/building

INntertek

Total Quality. Assured.

TEST REPORT FOR STOVE BUILDER INTERNATIONAL INC.

Report No.: 104473478MTL-001R3
Date: 08/17/21

Table 11 - Section 2 - Test Conditions Summary

Model Name(s)/Number(s)
Usable Firebox Volume - ft3

Convection Air Fan (No, Standard, Optional)

Test Run #

Date Tested

Test Run Category (L, M, H)
Average Barometric Pressure - in Hg
Max. Observed Ambient Temp - °F
Min. Observed Ambient Temp - °F
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/Ib (from Annex A1)
Nom. Test Fuel Load Piece Length - in.
Number of Test Fuel Pieces
Test Fuel Weight
Kindling - As Fired |b
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
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1.4 Series
1.55
Optional
1 2 3 4
HHHHHEHE | HHHHHHEE | B | S
L M L H
29.52 29.98 29.88 29.68
84 86 85 72
70 74 69 68
85 & 86 87 & 86 86 & 86 87 & 87
Max
Min 1.625 Min (3.625)
na na na na
Off then
Off then L | Off then M | Off thenL Max
Beech Beech Beech Beech
0.67 0.67 0.67 0.67
8088 8088 8088 8088
16 16 16 16
5 5 5 4
na na na 3.15
na na na 20%
na na na 10.0%
na na na 1.30
na na na 4.69
na na na 29%
na na na 21.1%
na na na 1.76
19.5 19.48 19.48 15.95
20.2% 19.5% 20.3% 19.8%
GFT-OP-10c
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TEST REPORT FOR STOVE BUILDER INTERNATIONAL INC.

Report No.: 104473478MTL-001R3
Date: 08/17/21

Test Fuel Load - kg DB 7.36 7.39 7.35 6.04
Test Fuel Loading Density - Ib/ft3 12.58 12.57 12.57 10.29
Residual SU Fuel Wt. - As Fired Ib na na na 1.6
Residual SU Fuel Wt. - As % of Test Fuel Load na na na 10%
Test Run Duration - minutes 398.5 445.25 480 205
Test Run Duration - h 6.64 7.42 8.00 3.42
Test Fuel Load Wt. at End of Test - As Fired Ib 0 0.09 0.08 1.44
Total Total Fuel Burned - kg DB 7.36 7.35 7.31 7.72
% Test Fuel Load Wt. at End of Test 0.0% 0.5% 0.4% 9.0%

Table 12 - Section 3 - Test Run Results Summary
Model Name(s)/Number(s) 1'4.

Series

Usable Firebox Volume - ft3 1.55
Convection Air Fan (No, Standard, Optional) Optional
Test Run # 1 2 3 4
Date Tested 11/17/20 | 11/18/20 | 11/19/20 | 11/20/20
Test Run Category L M L H
Burn Rate - kg/h DB 1.11 0.99 0.91 2.02
Burn Rate - As % of Low to High Midpoint na 68% na na
Burn Duration - h 6.64 7.42 8.00 3.42
Heat Output - Btu/h 14818 12983 12124 26475
Dilution Tunnel Flow Rate - dscfm

Average 335.13 337.36 332.25 323.90

Maximum Observed 343.73 357.44 353.55 338.34

Minimum Observed 321.74 312.39 311.67 309.63
Dilution Tunnel Temperature - °F

Average 88 86 84 92

Maximum Observed 104 113 108 110

Minimum Observed 79 76 75 69
Sample Dryer Exit Max. Temp (or Max. DGM Temp) -
°F

Train 1 69 68 68 69

Train 2 69 68 68 69
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Report No.: 104473478MTL-001R3
Date: 08/17/21

Average Sample Flow Rates - dscfm
Train 1
Train 2
Sample Vacuum - in. Hg
Train 1
Start
End
Maximum Observed
Train 2
Start
End
Maximum Observed
Proportional Rate Variation (10-minute basis)
# of Occurences > 5%, Total Both Trains
# of Occurences > 10%, Total Both Trains
Highest PR Variation - %, Either Train

Total Sample Volume - dscm (m?3)
Train 1
Train 2

Average Dilution Ratio
Train 1
Train 2

Total PM Catch - mg
Train 1
Train 2

Total Catch PM Weight Excluding Probe - mg
Train 1 - Immediately Post-Test
Train 1 - Final Dry Weight
Train 2 - Immediately Post-Test
Train 2 - Final Dry Weight

Final Dry Probe PM Catch - mg
Train 1
Train 2

Probe PM Catch as % of Total PM Catch
Train 1
Train 2

Total PM Emissions - g
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0.124 0.127 0.126 0.121
0.125 0.128 0.128 0.122
0.4 0.4 0.4 0.4
0.6 0.5 0.5 0.5
0.6 0.5 0.5 0.5
0.4 0.4 0.4 0.4
0.6 0.5 0.4 0.4
0.6 0.5 0.5 0.5

0 0 0 0

0 0 0 0
103.5% 104.3% 104.2% 103.9%
1.397 1.598 1.718 0.705
1.414 1.615 1.740 0.709
2707.0 2662.7 2628.6 2668.0
2674.6 2633.6 2595.7 2652.7
5.4 4.6 3.9 2.8

5.5 4.4 3.6 2.9
5.0 3.2 3.0 2.5
4.9 3.3 3.0 2.5
4.8 3.3 2.9 2.4
4.9 3.4 2.9 2.5
0.5 1.3 0.9 0.3
0.6 1.0 0.7 0.4
9.3% 28.3% 23.1% 10.7%
10.9% 22.7% 19.4% 13.8%
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Report No.: 104473478MTL-001R3
Date: 08/17/21

Train 1

Train 2

Average
PM Emission Train Precision - %
PM Emission Train Precision - g/kg

PM Concentration - mg/m?3

Train 1

Train 2
PM Emission Rate - g/h
PM Emission Rate - g/Mj (from CSA B415.1-10/15)
PM Emission Rate - Ib/MMBtu (from CSA B415.1-
10/15)
First Hour Emissions

Sampling Duration (minutes)

Average Sample Flow Rate - dscfm

Total Sample Volume - dscm (m?3)

Average Dilution Tunnel Flow Rate - dscfm

Average Dilution Ratio

Total PM Catch - mg

PM Concentration - mg/m?3

Total PM Emissions - g

PM Emission Rate - g/h
Total CO Emissions - g (CSA B415.1-10/15)
CO Emissions Rate - g/h (CSA B415.1-10/15)
Test Duration w/o Cold Start (High Fire Only) - h
Overall Efficiency - CSA B415.1-10/15

% HHV Basis

% LHV Basis

Table 13 - Section 4 - Weighted Average Summary

Model Name(s)/Number(s)

Usable Firebox Volume - ft®

Convection Air Fan (No, Standard, Optional)

Average for Each Test Run Category
Burn Rate - kg/h DB
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14.618 12.248 10.251 7.471
14.710 11.588 9.345 7.693
14.664 11.918 9.798 7.582
0.3% 2.8% 4.6% 1.5%
0.01 0.09 0.12 0.03
3.87 2.88 2.27 3.97
3.89 2.72 2.07 4.09
2.21 1.61 1.22 2.22
0.14 0.12 0.10 0.10
0.33 0.27 0.22 0.24
60.00 60.00 60.00 60.00
0.1178 0.1214 0.1208 0.1230
0.200 0.206 0.205 0.209
328.53 315.04 316.71 322.69
2788.9 2595.1 2621.8 2623.5
3.8 3.5 2.6 1.7
18.98 16.97 12.67 8.13
10.60 9.08 6.82 4.46
10.60 9.08 6.82 4.46
493.0 548.0 425.0 254.0
74.3 73.9 53.1 95.2
na na na 2.67
74.9 733 74.3 73.5
80.2 78.6 79.6 78.7
1.4
Series
1.55
Optional
L M H
0.91 0.99 2.0
GFT-OP-10c
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Date: 08/17/21

PM Emission Rate - g/h
CO Emissions Rate - g/h
Overall Efficiency - CSA B415.1-10
% HHYV Basis
% LHV Basis
Heat Output - Btu/h
Category Weighting

ASTM E3053 Weighted Averages
PM Emission Rate - g/h
CO Emissions Rate - g/h
CO Emissions Rate - g/min
Overall Efficiency - CSA B415.1-10
% HHV Basis
% LHV Basis

Heat Output Range - Btu/h

8431 Murphy Drive
Middleton, WI 53562

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

1.72 1.61 2.22
63.7 73.9 95
75 73 74
80 79 79
12200 13000 26500
40% 40% 20%

1.8

74

1.2

74

79

12200 to 26500

Note : In Table 13, the burn rate and heat output of the low burn rate are presented are the lowest obtained
value to show the possible maximum range of performance. All other values of the low burn rate in table 5

are averaged between the two low burn rate test runs.
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PRODUCT EVALUATION FOR STOVE BUILDER INTERNATIONAL
Report No.: 104473478MTL-002
Date: 12/14/20

PRODUCT EVALUATION RENDERED TO:
Company Name:  Stove Builder International

Address: 250 rue de Copenhague
St-Augustin-de-Desmaures, QC
G3A 2H3, Canada

Contact Person: Guillaume Thibodeau-Fortin

Tel: 1-418-878-3040 x5224
Email: gthibodeaufortin@sbi-international.com
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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.

Version: 12/15/17 Page 2 of 7 SFT-BC-OP-19h


http://www.intertek.com/building
mailto:gthibodeaufortin@sbi-international.com

8431 Murphy Drive
r Middleton, Wisconsin 53562
Total Quality. Assured. Telephone: 608-836-4400

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

PRODUCT EVALUATION FOR STOVE BUILDER INTERNATIONAL
Report No.: 104473478MTL-002
Date: 12/14/20

Intertek Testing Services NA Ltd./Inc. (Intertek) is conducting a product evaluation for Stove Builder International,
on Osburn 950, Escape 1200, Gateway 1400, Solution 1.4, Spark Il, Fox, Déco Nano, S250, Harmony 1.4 and HES140
to evaluate if the differences with the tested Spark Il (1.4 Series) will increase particulate matter emission rate limit.
The evaluation is being conducted to determine if items listed in U.S. Environmental Protection Agency 40 CFR Part
60 Standards of Performance for New Residential Wood Heaters; Final Rule, SECTION 60.533(k) will show equivalency
with the previously tested Spark Il (1.4 Series).

2.1. Product Description:

The model Spark Il (1.4 Series) Wood Fuel Room Heater is constructed of sheet steel. The outer dimensions are
27 9/16-inches deep, 28 9/16-inches high, and 18 1/2-inches wide. The unit has a door located on the front with a
viewing glass.

Construction drawings are in appendix and named EMO00008-V01.

This PEV refers to a product described in Intertek Test Report 104473478 MTL-001. Consult that document for
additional information and specific test conditions.

2.2. Product Traceability:

The test specimen identification is as provided by the client and Intertek accepts no responsibility for any
inaccuracies therein.

2.3. Product Certification:

Stove Builder International is an Intertek testing client and an Intertek Listing and Follow-up Service client. Stove
models Osburn 950, Escape 1200, Gateway 1400, Solution 1.4, Spark Il, Fox, Déco Nano, S250, Harmony 1.4 and
HES140 are in the process of listing within Intertek. Currently, Intertek does not have any Listings for these models
contained in Intertek's Directory of Listed Building Products.

Authorities Having Jurisdiction (AHJ) should be consulted in all cases as to the particular requirements covering the installation and use of Intertek
certified products, equipment, systems, devices and materials. The AHJ should be consulted before construction. Fire resistance assemblies and
products are developed by the design submitter and have been investigated by Intertek for compliance with specific requirements. The published
information (product and design listings) cannot always address every construction nuance encountered in the field. When field issues arise, it is
recommended the first contact for assistance be the technical service staff provided by the product manufacturer noted for the design. Users of
fire resistance assemblies are advised to consult the test standard referenced for each Intertek certified product. The test standard includes
specifics concerning alternate materials and alternate methods of construction. Only products which bear Intertek's Mark are considered as
certified. The appearance of a company's name or product in Intertek Directory of Listed Building Products does not in itself assure that products
so identified have been manufactured under Intertek's Follow-Up Service. Only those products bearing the Intertek Mark should be considered to
be Listed and covered under Intertek's Follow-Up Service. Always verify the Mark on the product before using it.
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PRODUCT EVALUATION FOR STOVE BUILDER INTERNATIONAL
Report No.: 104473478MTL-002
Date: 12/14/20

As part of this evaluation, Intertek has directly or indirectly used the following referenced documents:

U.S. Environmental Protection Agency 40 CFR Part 60 Standards of Performance for New Residential Wood
Heaters; Final Rule, SECTION 60.533(k)

SBI drawings number : EM00008-V01, CB00025-V01, DB03182-V01, DB03186-V01, DB03215-V01,
DB03401-V01, EBO0061-V01, EBO0065-V01, OB00950-V01, SFO0605-V01 and VB00023-VO01.

Intertek Testing Report No.: 104473478MTL-001

This PEV represents the results of an evaluation on free standing stove models listed in object when compared to
the tested Spark Il Stove. This investigation was authorized by SBI on December 14, 2020. Drawings number
EMO00008-V01, CB00025-V01, DB03182-V01, DB03186-V01, DB03215-V01, DB03401-V01, EBO0061-V01, EBO0065-
V01, OB00950-V01, SFO0605-V01 and VB00023-V01 were received on December 14", 2020 at the Intertek Lachine
facility. Drawings can be found in appendix.

The Models listed in subject are free standing stoves manufactured based on the construction of the Spark Il. The
combustion room of all the mentioned units are identical. The primary air opening has a different shape between
the tested model and the future production model. After manufacturing review of the unit, the air shutter pivot
needed to be moved forward to prevent manufacturing issues. The surface opening, either fully opened and fully
closed are identical between the tested and the future production unit. Detailed drawings are available in Appendix
on Figure 1 and Figure 2. Outside of the firebox primary air inlet is far from the primary outlet inside of the firebox.
At least 4 section changes occurred symmetrically (left-right) from the inlet to the outlet, making the shape of the
entrance not significant to the amount of air supplied to the firebox.

Others variation were noted during the investigation. The variations are esthetical only and they are as follows:
e The loading door differs by shape;
e The facade differs by shape;
e The pedestal or leg differs by shape and materials;
e The decorative side panels differ by shape.

Design drawings were evaluated to determine similarities between the above-mentioned models. Drawings show
internal fire box size to be the same at 17 5/8" deep, 11 1/16" high (from brick to higher tube) and 14 1/4" wide +
%”. All appliances share a 6" flue collar and have the same primary air entrance area. Differences noted during this
evaluation were on the door shape, pedestal, legs, decorative side panels as well as the typical look of the fagade of
all unit' inspired by their typical branding look.

Intertek has conducted this product evaluation for Stove Builder International, on Osburn 950, Escape 1200,
Gateway 1400, Solution 1.4, Spark II, Fox, Déco Nano, $S250, Harmony 1.4 and HES140, to evaluate if the differences
with the tested Spark Il will increase particulate matter emission rate limit. The evaluation was conducted to
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PRODUCT EVALUATION FOR STOVE BUILDER INTERNATIONAL
Report No.: 104473478MTL-002
Date: 12/14/20

determine if items listed in U.S. Environmental Protection Agency 40 CFR Part 60 Standards of Performance for New
Residential Wood Heaters; Final Rule, SECTION 60.533(k) will show equivalency with the tested Spark Il Stove.

Based on the information contained and referenced herein, it is Intertek’s professional judgment based on sound
engineering principles that the following is true:

Changes made are only aesthetical and do not increase particulate matter emission rate.
Change made to the air inlet shape is in respect of the criteria of 60.533(k) and do not increase particulate
matter emission rate.

INTERTEK TESTING SERVICES NA LTD

Claude Pelland P.Eng.
Staff Engineer
Intertek Lachine

B

Brian Ziegler
Technical Team Leader - Hearth
Building Products Division

Reported by:

Reviewed by:
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DATE SUMMARY REPORTER REVIEWER
12/14/20 Original Claude Pelland Brian Ziegler
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Fabricant de poéles international inc.
Stove Builder International Inc.

Test load procedure for certification of 1.4 Series wood stove using
ASTM E3053-17 according to EPA Alt-125

Low burn rate
Stove lighting: 8.0 Ibs

Split the start-up fuel log into 6 pieces. Put 2 kindling pieces on the brick in an orientation that points to
the left (10-15 degrees from North-South). Then, put 2 start-up fuel pieces with two kindling between
them in a North-South orientation. Make two more rows in the same way, alternating with a left pointed
and North-South orientation. Finally, put the remaining kindling (4-5) in a left pointed orientation. Leave a
little space between each piece.

The kindling is made of between 12-13 finely split piece of wood that are 10% of moisture content. Place
crumbled newspaper on top of the kindling (5 full sheets). Light up the paper and let the door ajar at 90°
until the flue temperature reaches 225°F, then close the door. The fan is always OFF.

Pre-load (high burn): 16.2 Ibs

When there is a coal bed of 1.65 Ibs left, break ashes and level coal bed, then add pre-load (five pieces).
Place the 3 smallest pieces in the bottom in a North-South orientation. They should touch the rear bricks
and be 1 % inch apart from each other. Then, put the largest piece on top of the left and middle pieces in
a right pointed orientation. Put the last piece on top of the middle and right piece in a right pointed
orientation. There should be at least 2 inches between the two top pieces. Close the door immediately
and let burn until the weight is down to target.

When the average stove temperature gets to 440°F, slightly level the coal bed. There should be
approximately 3.9 Ib of coal bed.

Loading: 19.5 Ibs (five pieces)

Place the smallest piece on the coal bed in the middle of the stove in a North-South orientation. Place the
other two smaller ones on each side at approximatively %" of the side bricks to leave as much space as
possible between the pieces. Then, put the largest piece on top of the left and middle pieces in a right
pointed orientation. Put the last piece on top of the middle and right pieces in a right pointed orientation.
There should be at least 2 inches between the two top pieces. The bottom pieces should be as close as
possible to the inner air channel. Let the door ajar for 4 minutes and then close the door with the primary
air control fully open. When the oxygen falls below 7%, close the primary air control to 90% (2.75 on the
marking on the ash shelf). If the oxygen continues to drop, continue to close the primary air control to
80% (2.5 on the ash shelf). If the oxygen goes above 9.5%, open the primary to 100%. The goal is to keep
the oxygen between 7 and 8%. Start to close slowly the primary air control at 14 minutes, so that at 16
min (15 min or 15 % as per E3053 clause 8.6.7 plus loading time of 1 min as per clause 8.6.5), the primary
air control is completely closed. Start the fan at minimum speed at 60 minutes.

Guillaume Thibodeau-Fortin
2020-11-16



Fabricant de poéles international inc.
Stove Builder International Inc.

Medium burn rate
Stove lighting: 8.0 lbs

Use the same method than for low burn rate.
Pre-load (high burn): 16.2 Ibs
Use the same method than for low burn rate.
Loading: 19.5 Ibs (five pieces)

Place the biggest piece on the coal bed at one inch of the left bricks. Put the smallest piece against a
medium piece at one inch of the left bricks (the smallest piece between the largest and the medium
pieces). There should be about 2 inches between the smallest and the largest pieces. Put the two last
pieces in a right pointed orientation on top of the first three pieces. Leave a space of about 2 inches
between the two top pieces. Leave one inch or air space between the rear bricks and the pieces. Let the
door ajar for 3 minutes 30 seconds and then close the door with the primary air control open. When the
oxygen falls below 7%, close the primary air control to 90% (2.75 on the marking on the ash shelf). If the
oxygen continues to drop, continue to close the primary air control to 80% (2.5 on the ash shelf). If the
oxygen goes above 9.5%, open the primary of 100%. The goal is to keep the oxygen between 7 and 8%.
Start to close slowly the primary air control at 14 minutes, so that at 16 min, the primary air inlet is open
of 23/64 inch. On the ash shelf, the opening is 1 5/8 inch from de fully closed position. Start the fan at
minimum speed at 30 minutes.

High burn rate
Note: For this test run, according to ASTM E3053-17, the sampling starts as soon as the kindling is ignited
(cold start).

Stove lighting: 8.0 lbs
Same as low burn.
High burn: 16 lbs

When there is a coal bed of 1.65 Ibs left, break ashes and level coal bed, then add the load (four pieces).
Put the largest piece and one of the medium pieces centered at the back of the combustion chamber
(they should touch the rear bricks). Put the two last pieces in a right pointed orientation on top of the first
two pieces. There should be at least 2 inches between the two bottom pieces and between the two top
pieces. Close the door immediately after loading. Start the fan at maximum speed at 15 minutes. Stop the
test when 90% of the high fire load has been consumed.

Guillaume Thibodeau-Fortin
2020-11-16
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Famrzant de podiew limrgtmngl i
Foors o Ny .

Date: 1070-1- V¥ Page of
\} Manufacturer: Q@\ Model: “-‘{{Y\C&
Project #: @w Run: 1 Tech: : Engineer (2/ \

SAMPLING EQUIPMENT CHECK OUT
Leakage Checks Tunnel Samplers 200

SYSTEM 1 (1&|t5|3|-oali)§jg SYSTEM 2 (#sm-oﬂ}:& SYSTEM 3 (#SBI-276) >

Plug and set vacuum at 5 in Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test

Hg. (17.3 mA) ZRURTMY
o ey atreadie | 1 ey %gﬂ\\;%“’ A3 100A,36] 29,642, 80

eadngoam ey | 241,593 930 |45 0 (009,361 924, 6uo | 26 Q03
aD;f;efli'E;c;g;etween initial 0 i 00 ‘ 0‘00\ O 0 O O)Oo\

Sample rate

heck ox s J | W v~

Allowable leakage 4% x Q b Y« 000(_{; O, L 0 [90‘(/ (Food \1 o )wq_

Leakage Checks Flue Gas Sampler (Testo 350 #SBI-246)

Plugged Probe Pre Test Post Test

Check OK oK O A

SBI-192-N-0602

Signature : & /é’/./g w/p) L)




(g d ETL SEMKO
Date: ?/L,l o-{-1% Page  of

Manufacturer: SH) Model: |- % cones

Project #: M Run:_"I—— Tech: * Engineer %ﬁ)
PRETEST DILUTION TUNNEL TRAVERSE RUN

Barometric pressure (Pya) 14 49 (inchesHg) Static pressure (Py) ., 1 3% (inches w.c.)

Inside diameter: Port A __ 8in. Port B __8in.
Tunnel cross sectional area: 0.349 fi2
Pitot tube #: _ SPBI - ol Pitot tube factor: 0.844
Traverse Position Velocity Head Tunnel
Point (inches) Ap Temperature v A,
(inches H,O) (°F)
A- Centroid 4.00
0 R4 0L ,0
B - Centroid 4.00 ) O 5
0 10 101,

A-l 0.54 0 ‘OX?) , 0&,,0

A-2 2.00 O)O‘B |O()N )]_F

A-3 6.00 0.0?(6 'O(l_) (r}

A-4 7.46 Olo%q’ _:}g)g

B-1 0.54 O 10%3 { 05 ’O

B-2 2.00 0,093 0 l+, A

B-3 6.00 0‘0?5 (OL{';Q’

B-4 7.46 0,040 Gt% ‘q

AVERAGE

192-R-0603




SBI

| pate: 1070~ (- Page_ 1 of 1
Manufacturer: SBI Model: _|-4 Sevies Project #: lol‘l-'-f'—'fgq-:f’g

Category #: LI_ZMZ Run: L Engineer : 2. ////ﬂ ""/

RAW DRY GAS METER READINGS

Start End Difference
System 1 (ft3)
Equipment#:w QL\- ll 65 q Q\q l ] Qv}b L\-l.q | 63 ‘:",
System 2 (ft?)

199,135 | 1004, 352 50, 1FF

Equipment #: S21-04 b

System 3 (ft3)

029,653 | 26,395 |7 119

Equipment #: SBI- 190

AMBIENT CONDITIONS

Start End
Date: [ 070-U-1F Date: 2010~ I\ -\
Time: _|iW70 Time: lghos

29us | 19,6
L, F | FH

19, ¢ ERs

Barometer. (inches Hg)

G*
Meteo.geca- (B~ 331
Indoor Dry Bulb (°F)

Equipment #: SB1-21L

Indoor Humidity (%)

Equipment #: _SBL-211L

Signature: é 4/4/1/) m
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General information

Probes weights

" [Project: G loy §F243
Project Engineer: Claude Pelland o fZ/)
. Scale ID; SBI-206
(PR
Datefiugvi | dpno-1\- 17/ 4%-¥ 10101113/ 444 |7010-1-16/100S _|1000-1-30/ 100-]
SBI-237 0.1000| . 10c0 0. Looo 0.6999 0. o0
Calibration P ]
Record |SBI238 10.0001] |0 0 1.0 0. o00| 0. 00
SBI-238 200.0000| 7. co 100 .00C0 100 2000 199. 49999
Start Time [Temp. [’F] |9h35 6% | (ghio 6%% E 690 Ohlo |37
End Time [RH [%] bhls | 0.1 | 1§h13 | p.1 4SS | 0-17 | oo | - F
Run | Samplingtrain | Probe ID | Pretest Weight (g) | Post test Weight (g) | Post test Weight (g)| Post test Weight (g)
1 51 4 23449 a4. 33u44 Q4.225% | A4 7354
1 2 6o | Q¥ 120 | Gy | adzig | qy (216
= 3 (1hr) 65 A4 0149 4. oL 3¢ 4.0112% | 44.0773%
Date z
catibration 1587237 0.1000 )
SBI-238 10.0001 )
Record
SBI-238 200.0000 v
Start Time [Temp. [°F] /
|[End Time |RH [%] 7
Run | Samplingtrain | Probe ID |Post test weight (g)] Post test Weight (g) P%t Weight (g) | Post test Weight (g)
1 //
2 )
3(1hr)
Date
catibration 1227237 0.1000] A
SBI-238 10.0001 )
Record
SBI-238 200.0000f _~
Start Time [Temp. [°F],/
End Time [RH [%)”"
Run | Sampling train /f{obe ID |Post test Weight (g)| Post test Weight (g) | Post test Weight (g)| Post test Weight (g)
1 7
/
<3 (1 hr)

.Responsable:
Version 1.0
lof1

Claude Paré

Signature : - /V/Jb
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General information

Filters weights

Project: |. L} CoyioS GI0THF34TY
Project Engineer: Claude Pelland o . /Z/)
Scale ID: ' SBI-206
Date /fresiion*| 1p10-0-13 /49.4 JA;m0-U-12 /494 |10%0-11- 26 /l00. 5 | 1090-11-30/ 001
Calibration [Por22/ 0.1000] 5. oo 0. lano 05,0999 0. 1600
Record [oor2o0 100001 (p.o000n 0. 000 (0. CEO | (0.00> |
SBI-238 200.0000{ 90, D 100 - COOO 100. 6 1A4Q. Gy
Start Time |Temp. ['F1 | w25 | 62.% | [ghi0 6% | Whis 620 | iohto |30.F
End Time [RH [%] loh 15 | 0.1 | 1¥nig 0.1 | Uhys o loh4-0 .3
Run| Sampling train Filter ID | Pretest Weight Lgh Post test Weighw Post test Weigh Post test Welghﬁ
front \
L =T 193.3 19%.3 1887 | 18§82
front
et 21 B0 | 1858 | 1g4o | 1934
| front 5
3(1hn) rear b l%35 \%?L" )8bq \ gbq
Date /
Calibration 1387237 0.1000} /
Record 15817238 10.0001 /
SBI-238 200.0000 /
Start Time [Temp. [°F] v
End Time [RH [%] /ﬂ
Run| Sampling train Filter ID | Post test Weight (g)| Post test Weight (g)| Post test wz@ht (g) | Post test Weight (g)
1 front /
rear
) front /’
rear
3 (1 hr) front
rear
Date
) . |SBI-237 0.1000
ca;t’cr:::" 5BI-238 10.0001 7
SBI-238 200.0000 /
Start Time |Temp. [°F] /
End Time |RH [%] /
Run  Sampling train Filter Post test Weight (g) | Post test Weight (g) | Post test Weight (g) | Post test Weight (g)
1 front )
rear //
5 fropt’
ear
‘, front
3 (1)( — %

+«fa)

Responsable: Claude Pelland

Version 1.0
lofl

Signature : Kz/“‘ﬂ% V"‘) e ol

Lm%) S
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Continuous Analyzer

Project:

Project Engineer:

L

(Flo4yuFz UK
/2

Equipment :

Testo 350 (SBI-246)

Pre-test (after adjustment)

Run: 1

Date: 2024-1/-]7F

Time: Z{49

Zero Span Mid point (record only) |Full Scale
CO [ppm] 0.0 0.0 399% O ppm | FATY poun | F5 64 ppn| T5 6T poin 6000
CO2 [%] 0.0 Q.8 16.04% | [00% | Jgo?’ 16, 0", 50%
02 [%] 0.1 0.0 (7529 | (] | 13.539 | (80, 21%
Calibration Calibration Calibration
Actual Actual Actual
gaz gaz gaz
Post-test Date : 2020-1/-/& Time:_ %) |5
Zero Span Cal. Zero drift Span drift Cal. Drift Max drift
CO [ppm] Q.9 }Cf Yﬁmw\ 6§O500w\, ) iZPva 6é)mwv- 282
02 [%] ©. 0 16.0[°. | 15937 1 © 0097 | ¢.037, 0.80%
02 [%] 5. O 13237 | 11507 | & 0.53%7. | 0.SvY 0.90%

Max drift is 5 % of full scale according to Intertek 192-Q-0602
Max drift is 1 % of full scale according to CSA B415.1-10, 6.3.1 (est-ce que c'est pour un 24h sans test ?)

Federal Register p.13709
The manufacturer must have the approved test laboratory measure the efficiency, heat output and carbon

CSA B415.1-10p.11

6.3 Flue gas composition

6.3.1

The percentage of carbon monoxide (CO) and carbon dioxide (CO2) in the flue gas shall be measured by
a continuous infrared analyzer or equivalent. Continuous analyzers (or equivalent) shall have maximum

zero and span drift, over a 24 h period, of 1% of full scale.

6.3.2

Gas samples shall be taken by a probe inserted at the centreline of the chimney 50 mm (2 in) above the
thermocouple measuring flue gas temperature.

6.3.3

Continuous analyzers (or equivalent) shall be arranged so that they are synchronized to reach 90% of their

final reading within 30 s when beginning at ambient levels and responding to a calibration gas that

contains at least 80% of full-scale value of the constituent being measured. The calibration gas for this test
shall be introduced through the sampling probe.

e O] | TV

l1of1
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Date: 9.0~ {1-1% Page  of

Manufacturer: %] Model: 1 4 €2}i€S

Project #: C1ouuTHNaY Run: Q: Tech: Engineer (’1 {é // ﬁ'ﬁ/)
COMMENTS

Q "')\qﬂ S n-J//‘ o a = =N lze'é'i.uél STa g¥ o

F
ag’en Deen 4-"//9

‘z‘zg7f1 P ot inSead (9:57)
9590 Do hoed

,l'liqb Loadn\lr’

SO Dew phwd (o) s Tes =)

EXIY: (30 154 ipte . {'d\ /N Op .

JEQS ¢ 1137750 [~ rLMl @efw Lol ol ﬂ.«\»LMLLL

) Pies Thfked /I{e[.u A //L[?"ta

> o duns) 70/3’7 o bha) o] Cbenle CW_[M,,A
1 9414 End ,}{ ;fgf,T [ ’b

o e
~
~
~
~

/

/ TEST LOAD CONFIGURATION

= N

192-K-0602
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Date: Q;Q’ 101\ \%

Manufacturer: SBI Model: |, & Senés

Category #: Mr@( L Run: Q’L

RAW DRY GAS METER READINGS

Page_ 1 of 1

Project #_&lﬁ_ﬂ;ﬂﬂﬂl@q’g
Engineer : C’ /{///¢"/‘)

Start

Difference

System 1 (ft%)

S y i
Equipment #: gEﬁl = (2 ék}

291 3% 4

244133

50,183

System 2 (ft3)

Equipment #: SEZ' '0 i_":'b

4,945

L6 334

56,35%

System 3 (ft%)

Equipment #: SEI ’-l ﬂl )

3o, A1

AN

.2

AMBIENT CONDITIONS

Start End
Date: 1@12'[]‘! 4 pate: 200 1i-1¥
Time:_u_hl-};fa_ Time:_E&“ﬂf_S_

Barometer. (inches Hg)

Meteogeca Cp|- 33|

1995

30,0

Indoor Dry Bulb (°F)

Equipment #: SEZ' Z’L

N0, F

§%,0

Indoor Humidity (%)

Equipment #: ) 6’ - Z/L

4.6

10,1

Signature: ol zé//ﬂ/ﬁ/ /

ol




S SoRdy EWREOAT FY

Date: /J@r)f_}" {- 1%

Page of

Manufacturer: SE)\ Model:_| - ({‘ K(,vl(f,ﬁ
Project #: M Run: ;) . Tech: - Engineer? !/4’//{#]
SAMPLING EQUIPMENT CHECK OUT
Leakage Checks Tunnel Samplers B
SYSTEM 1 (#SBI-04é{?- SYSTEM 2 (#SBI-O't'l\K)6 SYSTEM 3 (#SBI;E-?'G“;-
Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test

Plug and set vacuum at 5 in
Hg. (17.3 mA)

v

ontamier o |91, 204 45| 9,358 |0b 2| 36,430 | 4 34
eaamgremy . 241,309243.415 |4, 253 |(p 344 26,830 1, 129
™ 10,001 f oo | € | & | #

samperse | 0,004 | 0,004 | 0,004 | 0.00F | 0,00%| 000/
Iheck ok / ‘ \/ \/ 1// -

Leakage Checks Flue Gas Sampler (Testo 350 #SBI-246)

Plugged Probe

Pre Test /

Post Test

Check OK

Vv’

oK

Signature : 544//41\“)

SBI-192-N-0602
ot P




EsEd ETL SEMKO
Date: Q.@:)C'}"H‘HC\
Manufacturer: QBl Model:_} .4 PYTCS

Project # Bl U7 Ll:ﬁ{ Run: % Tech: ' Engineer ('( / 5 //4 ([,,)

PRETEST DILUTION TUNNEL TRAVERSE RUN

Barometric pressure (Ppar) g&i. | 6 (inches Hg.) Static pressure (Pg) {:)! | 3 a (inches w.c.)

Inside diameter: Port A __ 8in. Port B _ 8in.
Tunnel cross sectional area: 0.349 ft?

Page of

Pitot tube #: Pitot tube factor: 0.844
Traverse Position Velocity Head Tunnel
Point (inches) Ay Temperature \ Ap
(inches H,0) (°F) -
A- Centroid 4.00 O( o 85 I l 0/ ﬂ
B - Centroid 4.00 O ‘ 0%0’ , 0 (& f O
A-1 0.54 O(O;"’@ HO.L!-
A2 2.00 Oiog% “U”‘ g
A-3 6.00 @ | 0?3 '\O) ‘
A-4 7.46 @( O:I,% %0, %
B-1 0.54 O‘O%a 001)3
B-2 2.00 O loqz [0} }
. [
B-3 6.00 O ,O (60 [ O\- 3
B-4 7.46 0‘0567 '0‘]5
AVERAGE

192-R-0603




THamard e pridas iy ahard re.
By R R Y,

Probes weights
General information

' [Project: (5 lod-uFz 43¢
Project Engineer: ClaudePelland , /Z/)
Scale ID: SBI-206

Date fgquie | Jo10-11-8/ 1o1.0 ftor.041-\8] 101.0 | om0 126/ 1005 010- 120/ 0. |
SBI-237 0.1000 0. 1000 0 oo O 00'0(0] O IQ?O
Calibration
Record SBI-238 10.0001 (Oap{ lo.C00 | lO oo I (O oo ’

oBl-238 200.0000] Tp0.CDO 0 .co00 To. coco 199 .9999
start Time |Temp. ['F] |{on1s | L83 | @w3e | G8.F| WIS 6.0 1onte | Fo-F
endTime [RHI%  [1hoy | @1 [19wo | 0. [ImaS | 0.2 [wonko | 13

Run | Sampling train Probe ID | Pretest Weight (g) | Post test Weight (g) | Post test Weight (g)| Post test Weight (g)
1 ? A.3010 . FoU 1. 3014 9. #0719
g 2 3 344430 349433 F9.9429 |34 ggdo
3 (1hr) b4 A 104S A4 1167 14. 115 Q4.1152
Dnte 7
SBI-237 0.1000| )
Calibration
Record 1581238 10.0001 ~
SBI-238 200.0000 »V
Start Time |Temp. [°F] /
[End Time |RH [%] A
Run | Sampling train | Probe ID |Post test weight (g)| Post test Weight (g} | Pos¥fest Weight (g) | Post test Weight (g)
1 /,
2 /
3(2hr)
Date
. . SBI-237 0.1000
ca:::j:jo" SBI-238 10.0001 )
$BI-238 200.0000 _~
Start Time [Temp. [°F],/
End Time |[RH [V
Run | Sampling train A/Pr'obe ID |Post test Weight (g)| Post test Weight (g) | Post test Weight (g) | Post test Weight (g)
1 /

.Responsable: Claude Paré
Version 1.0

lof1 Signature ; (’;/J/A/‘a/ C~—
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General information

Filters weights

*Lw\o)

*' [Project: ALETEELET
Project Engineer: Claude Pelland £L~—
Scale ID: SBI-206
Date/vsurd™ J1010-11- 18, /1010 yon0-11-1¢ J10t-0 J1e10-1-26 /100-< [10-11-20/ 1201
... |sBI-237 0.1000 R 2ve) O.loor 0 - 094 O . (o0
Calibration
Record  |SB1-238 100001 (0. o (0, O (0. 0001 (0,01
SB|-238 200.0000) 1oy . QA0 700. 000 4! 20 .00 Qa 9944
Start Time_|Temp. ['F) | (ow1S | %3 |19h%0 | 683 | ith!5 | 4.0 |lonlo | 0.3
End Time _ [RH [%] Uhog | 01 114h40 | 0.1 | 1h4S | 07 | lohdo | 1-3
Run| Sampling train Filter ID | Pretest Weight {g)*] Post test Weightfgj Post test Weight!’@r) Post test Weight'(g)
front =+
' e 3] 1238 160 | 1917 | V€31
front A
2 2 rear {o} l@q‘g \ %:ILQD Ig:},b \ g??
\ front 1
3 (Lhn) rear 11 l@L"O lg6% [%@q’ \?b:}'
Bate =
. . SBI-237 0.1000 /
Calibration
Recorg 1581238 10.0001 /
SBI-238 200.0000 /
Start Time [Temp. [°F] ,/
‘ End Time |RH [%] Z
Run| Sampling train Filter ID | Post test Weight (g)| Post test Weight (g} | Post test \y.e(ght (g) | Post test Weight (g)
front /
1
rear
front dé
2 rear /
3 (1 hr) front
rear
Date
.. |SBI-237 0.1000] /
Calibration (&, 38 10.0001 /
Record
SBI-238 200.0000 /
Start Time |Temp. [°F] /
JIEnd Time  [RH [%]
Run  Sampling train Filter | Post test Weight (g) | Post test Weight (g) | Post test Weight (g) | Post test Weight (g)
1 front /
rear 4/
) frony””
pfar
siap i

Responsable: Claude Pelland

Version 1.0
lof1

signature . C. *é%/’/ —~—"
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Continuous Analyzer

Project:

Project Engineer:

T

Equipment : Testo 350 (SBI-246)
Pre-test (after adjustment) Run: 2 Date: 2920 () <(§ Time: g, 4s
Zero Span Mid point (record only) |Full Scale
CO [ppm] .0 D,0 9 ggﬁq%ﬂ Q'Q?OQ 650390m 5565 g1 6000
02 [%] 5.0 0.0 /G 0}‘7] 16:(7." | 15.937. /0.0"7, 50%
02 [%] 3.0 .0 1397 | 12.92 | 1g.07. | i8.07. 21%
Calibration Calibration Calibration
Actual Actual Actual
gaz gaz gaz
Post-test Date : 2025/~ 9 Time : gh S
Zero Span Cal. Zero drift Span drift Cal. Drift Max drift
CO [ppm] 0.0 |299Fppu| 55 3%aom | ©.0 Woom | 35 ppn. 282
€o2 [%] 0.0 /G167, | 16297, | 0.0 0067, | 0of% 0.80%
02 [%] 0.0 (2.49¢, 113407 1 0.0 o4y ?, | 0.547 0.90%

Max drift is 5 % of full scale according to Intertek 192-Q-0602
Max drift is 1 % of full scale according to CSA B415.1-10, 6.3.1 (est-ce que c'est pour un 24h sans test ?)

Federal Register p.13709
The manufacturer must have the approved test laboratory measure the efficiency, heat output and carbon

CSA B415.1-10 p.11

6.3 Flue gas composition

6.3.1

The percentage of carbon monoxide (CO) and carbon dioxide (CO2) in the flue gas shall be measured by
a continuous infrared analyzer or equivalent. Continuous analyzers (or equivalent) shall have maximum

zero and span drift, over a 24 h period, of 1% of full scale.

6.3.2

Gas samples shall be taken by a probe inserted at the centreline of the chimney 50 mm (2 in) above the
thermocouple measuring flue gas temperature.

6.3.3
Continuous analyzers (or equivalent) shall be arranged so that they are synchronized to reach 90% of their

final reading within 30 s when beginning at ambient levels and responding to a calibration gas that
contains at least 80% of full-scale value of the constituent being measured. The calibration gas for this test
shall be introduced through the sampling probe.

——" .'

C z/ /"/

lof1l Signature :
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Date:_ Ji)0-(|- 19 Page  of
Manufacturer: %l Model: | Lf’ SE,HES
Project # (JO4UF3U4 ¢ Run:__ D Tech: ‘Engineer <. fo e (’)
' .~
COMMENTS

Ct'*oa ffnn:l‘ My

q:s6S Pac -\oed [WgeXiow
917 PP (//(0’<ofr>
TRLAN Stoorbm

[{1¢0 VIR, (jo&/‘)
1Ay Loe \( . (T:o)
U's 6 Do (lolgeb (1 de)
pin intng 178 \Ltr [d:'”)
VIS ad £) 3 KLo
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Date: gﬁw'” 4 \"T Page_ 1 of_ 1
Manufacturer: S8l Model: | 'L"S@V:]eﬂ Project #:4@;{%}_\@?5
Category #: ! HM! Run: 3 Engineer : C. &/{ -
RAW DRY GAS METER READINGS
Start End Difference

System 1 (ft3)

Equipment #: M}

243516 |H0F556] 0 04

System 2 (ft3)

Equipment #: St“)\ = OL‘{'{)

0o 403 | [ )4,)3H 0,4

System 3 (ft3)

Equipment #: S ﬁ] - 2,‘10

g 54 | S, %40 | 189

AMBIENT CONDITIONS

Start

Date: jZL ﬂg-“}'l\" Ei
Time : ” h‘ﬂ

End

Date: ZQ)Q" “‘ |9
Time: Mh’ﬂ

Barometer. (inches Hg)

Meteo-geca SB1- 23)

19.95

197

Indoor Dry Bulb (°F)

Equipment #: g’B\' U{ 3

15,2

%, 32

Indoor Humidity (%)

Equipment #: SBI - Ll 7/

1%.9

filas

Signature: _ C Q/&’%fvp}

€ nem——
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SBI fo i

pate:_1072-(1-19

f\? Manufacturer:

Bl

Project #: Gloy-u FEL

Run:

SAMPLING EQUIPMENT CHECK OUT

Leakage Checks Tunnel Samplers

Model:_[- "’

Page

Series

of

Tech:

'_Engineer 14 ,f/ézwj

190
SYSTEM 1 (#ssl-o4d)ff; SYSTEM 2 (#SBI-04'/)¢6;5 SYSTEM 3 (#SBI-276), .
Plug and set vacuum at 5 in Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test
Hg. (17.3 mA)
&S
Plug and note initial reading
on b (19 3413 (408,055 6 344 |19 304 44 14] | 51327

Wait 1 min and note final
reading DGM (ft?)

244, 419

40€, 055

bl 550

18049

Gy 14 |

51.%39

Difference between initial
and final (ft3)

0.00L

0.000

0,001

0.000

0,000

0,000

Allowable leakage 4% x
Sample rate

0.004

0,004

0,004

0.004

0.00% | 0,004

“1eck OK

-~

v

v’

v

v

v

Leakage Checks Flue Gas Sampler (Testo 350 #SBI-246)

Plugged Probe

Pre Test

Post Test

Check OK

0

S

f{

SBI-192-N-0602

Signature : (/é//JV/ ——"




ETL SEMKO

Date:_ A090-11-1] Page of
Manufacturer: P Model: iq/ﬁﬁﬂa
Project #G{O'[LH’BLH% Run.__ 2 Tech: ______* Engineer / ﬂ(//// 'l/o)
PRETEST DILUTION TUNNEL TRAVERSE RUN L~
Barometri Po) d2AMD  (inchesHg)  Stati @ 0134  (inches w.e)
Inside diameter: Port A~ Bn. PoriB i Do

Tunnel cross sectional area: 0.349 ft2

Pitot tube #: ®l-

Pitot tube factor: 0.844

Traverse Position Velocity Head Tunnel
Point (inches) Ap Temperature \/_Ap
(inches H>O) (°F)
A- Centroid 4.00 ) »
0,0%5 105,
B - Centroid 4.00
A-1 0.54 0) O‘_}g \ l ‘ ! ‘
A-2 2.00 O‘O%O‘ “9_,3_,
A-3 6.00 0,0% \H | (f)
A-4 7.46 O\ 0%0 44)5
B-1 0.54 O‘O%(O loq’q,
B-2 2.00 O\ OOD. ,\OJ 0(
B-3 6.00 O, 0% \\0' b

0,05

16

AVERAGE

192-R-0603




m P b poides il arsd .
St Ay wAYSRI R,

General information

Probes weights

" |Project: Gloy bAz43g
Project Engineer: Claude Pelland £-~——
. Scale ID: SBI-206
(1l / /
DateGogwe | 7070-11- M/ (ol 4 QD’ZO-lt—M/ o141 1020-U-16/1p0.5 Fleno-1-20/ 1 00-|
SBI-237 0.1000| (), (PO 0. lcoo 6 -0949 O. oo
Calibration
Record |>Br238 10.0001f (o, ctxD 10,00 l0.c00| LO. o |
se2s | 20000000 (99.9999 | (49.9999 | dcoaeo | 1499999
Start Time |Temp. [°F] |t® A7l 694— 10 OF 634 | 1nis @70 bh70 | 30.F
End Time [RH [%] tonty | O-% l1ioni1g | 0-% ”L,L‘-f D-1 OhYo | ). F
Run | Samplingtrain | Probe ID | Pretest Weight (g) | Post test Weight (g) | Post test Weight (g) | Post test Weight (g)
1 © R.IS4L Q0.156| Q0. 1551 R0.1SS |
3 2 3 | %0.6399 | %.660 | %o 640k 8. 6206
3 (Lhr) 24 0. +t+14 2. 73338 Q. 33 0. F1le
—Bate —
) SBI-237 0.1000 e
Calibration
SBI-238 10.0001 ~
Record —
SBI-238 200.0000 A
Start Time |[Temp. [°F] /
End Time |RH [%] /'
Run | Sampling train Probe ID |Post test weight (g)] Post test Weight (g) Boet'test Weight (g) | Post test Weight (g)
1 P
2 P
3(1hr) 7/
|| Date _
Calibration 22:—;:; 13'1000 /
Record - .0001 P
SBI-238 200.0000
Start Time [Temp. [>
End Time |REA%]
Run | Sampling trgi Probe ID |Post test Weight (g)| Post test Weight (g) | Post test Weight (g) | Post test Weight (g)
/
2
P 3-(d b

A

Responsable: Claude Paré

Version 1.0

lof1l
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General information

Filters weights

[Proect G317
Project Engineer: Claude Pelland ~ , /Z/)
Scale ID: SBI-206
Dateyp e 1010-1-1/ 1014 [9010- 119 /1014 Jio10-1-16 /100.S [1070-1-30 /100 -1
Calibration 187237 0.1000|  &. 1000 D -\eep -PAA - 1600
Record SBI-238 10.0001 0. OO ,0lm) l0.000 | |0 oco |
sei238 | 2000000 Y9, 49K 142.4890 | w0 .0 199,995
Start Time_{Temp. ['F] Jiowtt | 6%-Y4 |TonoF | 8.4 | kS (64,0 | lowio | Jo03
[[End Time  [RH [%] ohts | ou |1onhig 104 JunyS | 02 oo | V- F
Run| Sampling train Filter ID | Pretest Weight' Post test Weightg(gf)“ Post test Weight/[g)] Post test Weighfﬁ
front 13
! rear 14 l%ZLF ‘%64— (%6",’ lg5l+
front 11
S £ rear 117 ’%ZLF l ggg Iggg ,868
| front 13
3(1hn) rear 14 ’ggé ‘%SG [g5(0 lg55
Bate -
calibration 187237 0.1000 )
raton [oe238 10.0001 /
Record
SBI-238 200.0000 /
Start Time [Temp. [°F] v
|[End Time [RH [%]
Run| Sampling train Filter ID | Post test Weight (g) | Post test Weight (g) | Post test ght (g) | Post test Weight (g)
front /
1
rear
front d
2 /
rear
3(1hr) front /
rear
Date
Calibration SBI-237 0.1000}
SBI-238 10.0001 /
Record
SBI-238 200.0000 )
Start Time |Temp. [°F] /
[End Time |RH[%] L~
Run  Sampling train Filteyb' Post test Weight (g) | Post test Weight (g)| Post test Weight (g) | Post test Weight (g)
front )
1 7
rear
2 frgn(
rear
1 front
3 r)

Responsable: Claude Pelland

Version 1.0
lof1

Sighature :

f,/f//J
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Continuous Analyzer

Project: (5 1043 W38
Project Engineer: lon— )
Equipment : Testo 350 (SBI-246)
Pre-test (after adjustment) Run: A Date : 2n:20-1/~(F Time: $hdo
Zero Span Mid point (record only) |Full Scale
CO [ppm] Q.0 ©.0 299 Zpou| 27900 ppun | 55 3Yppm| 5569 00u 6000
02 [%] 0.0 0.0 | /6ICG | 1617, | [SBY% | 16467 50%
02 [%] 0.0 Ao (2462 | 1297 | 2467 18,07 21%
Calibration Calibration Calibration
Actual Actual Actual
_Baz gaz gaz

Post-test Date : 1920 -20 Time: $h (%

Zero Span Cal. Zero drift Span drift Cal. Drift Max drift
Colppm] | ©.0 299 29ppd. 558 | ©.0 2900us | 12 ppu 282
CO2 [%] OO [63%7. ]| [@oS’l] ©.o 0207 | o0.08 1 0.80%
02 [%] 0.0 (2457 | (7457 00 04s9 | o0.557 0.90%

Max drift is 5 % of full scale according to Intertek 192-Q-0602
Max drift is 1 % of full scale according to CSA B415.1-10, 6.3.1 (est-ce que c'est pour un 24h sans test ?)

Federal Register p.13709
The manufacturer must have the approved test laboratory measure the efficiency, heat output and carbon

CSA B415.1-10 p.11

6.3 Flue gas composition

6.3.1

The percentage of carbon monoxide (CO) and carbon dioxide (CO2) in the flue gas shall be measured by
a continuous infrared analyzer or equivalent. Continuous analyzers (or equivalent) shall have maximum

zero and span drift, over a 24 h period, of 1% of full scale.

6.3.2

Gas samples shall be taken by a probe inserted at the centreline of the chimney 50 mm (2 in) above the
thermocouple measuring flue gas temperature.

6.3.3

Continuous analyzers (or equivalent) shall be arranged so that they are synchronized to reach 90% of their
final reading within 30 s when beginning at ambient levels and responding to a calibration gas that
contains at least 80% of full-scale value of the constituent being measured. The calibration gas for this test
shall be introduced through the sampling probe.

lof1l Signature : <y é&%wj ="




e ETL SEMKO

Date: /)_0(1()—“1(’) Page  of
Manufacturer: S‘%I Model: I-Ll— QemES
Project # (00 U4 Run: l:‘: Tech: 'Engineeré" K/(F "")
-
COMMENTS
LY IS ¢V T F:a)

1053 4 Do, f\ﬂ(t)
”"J Q"{ k\.cmj’t"‘\t B\Lﬁ& Xe LJU/}, '-\ - 31) UWLD‘UM{ we,o_‘l vll:’a!ﬂa/‘?g
&/L\hw\ dunalies 20<mc.o~r\)<\

;-I7L£f~ x [,oa.)?,u( & = (/.L;I[ﬁ\ [ rwirdi lo)
AT 2 y T
£f5¢ ™ o0n L[q><t> ]

T'Ll/():t/ﬂ
y/aE R Fp'\/ OnW ¥ o)jCQ‘JOV)
[3:€ 3, Tep st D Do lhs on sc, 13%:39 ‘op

)

e

e

e

e

e

e

/ TEST LOAD CONFIGURATION

< '

192-K-0602
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s
SBI

Date:_mz)'“‘ﬂ»o

Manufacturer:

SBI

Model: I tL{'S(f\".ﬂ

Category #: l—_-l Mh Run: ':t
S

RAW DRY GAS METER READINGS

Page_ 1

of 1

Project #:ﬁ?ﬁ}ﬁﬂﬁ‘g

Engineer:__ £, /ﬁ// &

Start End Difference
System 1 (ft3) L
Equipment #: SB!‘U‘_{} L\>O:{> !666 LIL%Q;SQ\
System 2 (ft%) 4 . | @}
Equipment #:_SBL- 04, \ di’/—‘[ ‘/:l‘]r\ l 6 D\)Dij
System 3 (ft3) g/, gé ( /,jg }?88
Equipment #: S’ &‘ = gﬁ]()
AMBIENT CONDITIONS
Start End

Time : (le ’];::]

Time : io) Lﬁ‘-l =

Barometer. (inches Hg)

Meteegeca S~ 23

Nt

29,65

Indoor Dry Bulb (°F)

Equipment #: 86 l'U’L

b¥,9

1.6

Indoor Humidity (%)

Equipment #: gé] - UL

45,9

Lo}

Signature: é,/g////
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Date:

U 0-11-76

' Manufacturer:

S8 |

Project #: (rlo-H72 Y35

i

Run:

SAMPLING EQUIPMENT CHECK OUT

Leakage Checks Tunnel Samplers

Model:

LY Sevies

Page of

Tech:

* Engineer £ /{//“»J

SYSTEM 1 (#SBI-046) SYSTEM 2 (#SBI-047) SYSTEM 3 (#SBI-276)
Plug and set vacuum at 5 in Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test
Hg. (17.3 mA)
Plug and note initial reading 587, 44o
on DGM (ft3) ‘-l'Oer 655 LI';Z 5 (3 l :L:l' )l/gb l 59‘ ,26:}' 5/’ E 't } !
Wait 1 min and note final L =s|,32Y ST HUO
reading DGM (ft?) L"O:”, 655 | EAYY \ Ql} ‘ ;1%1 ] 5‘72,;&7:’” ! 1 '
Difference between initial ) 0O, 000 0,00
and final (ft3) 0.o00 0 -&xo 0.001 2 : !
Allowable leakage 4% 00 0,004
Sample rate " 0,004 0.004 6 -OO+ 6,0014’ 0/ I+
\)1eck oK ‘/ / 5 / / l/

Leakage Checks Flue Gas Sampler (Testo 350 #SBI-246)

Plugged Probe Pre Test Post Test
Check OK Gl -

SBI-192-N-0602
Signature: _C /Z/A et C~—
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Date: Ck*ﬂ@)‘“'}@ Page  of
Manufacturer: N Model: |, S2ieS
Project #: C4044?”J‘+'—|4 Run: ‘;t Tech: ' Engineer _(L Yo /*.)
PRETEST DILUTION TUNNEL TRAVERSE RUN L
Barometric pressure (Ppar) &0\ 'q’ (inches Hg.) Static pressure (Pq) ! ’ \ \q’k (inches w.c.)
Inside diameter: Port A __ 8in. Port B _ 8in.

Tunnel cross sectional area: 0.349 ft>
Pitot tube #: S5 - 2[ W Pitot tube factor: 0.844

Traverse Position Velocity Head Tunnel
Point (inches) Ap Temperature V_A,
(inches H,O) (°F)
A- Centroid 4.00

0,094 Gl

0,094 b3
| 008 0%.3-
0,09 0%,2
i o 0, 0%% L%
0,0%% e
0,0%3 Ll
> | oom | 6ha
00% | G4
™ ] 00d | ER0

7

AVERAGE

192-R-0603
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General information

Probes weights

Project: Q lé%q"?’?q’%
Project Engineer: Claude Pelland ,g_~_—
Scale ID: SBI-206
Datefycaiiy o-i-tpflo10 |101041-10/10v.0 | Ip70-114 bl/ leo.S YoT0-\\30/ Ico. |
N SBI-237 0.1000 @‘quq quqq 0.045751 0,[000
i
Record SBI-238 10.0001} /. o)) lo.c00) o -coo| (0.000[
SBI-238 200.0000| 7 zys.ce0 | 1oo -coo| T - QOO0 (99.9999
Start Time [Temp. [°F] |ZW30 68 ‘I ["H/\ls- 699 I hiS 6670 IOWlo | J07F
EndTime [RHI% _ [ThZo | .o |Ith1o | 6 | un4S | 01 | lohto| 13
Run | Sampling train Probe ID | Pretest Weight (g) | Post test Weight (g)| Post test Weight (g} | Post test Weight (g)
| 1 S Ro. (303 G0. 6%06 | R0.430S Q. 6506
f 2 g | 90.23g7 | %0.2000 [ . £R0| 5. 2201
3(1hr) 33 QL. @343 %2, - 9351 Q. g3us R ETEN
Sate —
calibration 127237 0.1000| )
SBI-238 10.0001 )
Record v
SBI-238 200.0000 A
Start Time |Temp. [°F] /
End Time |RH [%] P
Run | Sampling train | Probe ID |Post test weight (g)| Post test Weight (g) test Weight (g)| Post test Weight (g)
1
2 ~
3(1hr)
Date //
catraion 2204000 <~
Record = :
SBI-238 200.0000
Start Time Temp,Pﬂ,
End Time %]
Run | Sampling tpad Probe ID |Post test Weight (g)] Post test Weight (g)| Post test Weight (g)| Post test Weight (g)

rd

2

e

Skl
AT

Responsable: Claude Paré

Version 1.0
lof1

Signature : C ’g%m/

s
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General information

Filters weights

Project: G 104433148
Project Engineer: Claude Pelland , /Z/)
Scale ID: SBI-206
Date/ipqué 11010-11-10/ 101- 0 | 1070190/ 101:0 | 1010-11-T6/100.5 V1p0-\1-30/ 100.1
Calibration |S2237 0.1000] A.»399 0.0499 0.0994 0.lezo
Record  15B1-238 100001 | poo | o, O] 10,0001 12,0001
58-238 | 2000000 9pp o) | 100,011 100,000 | 199.9999
Start Time [Temp. [°F] |¢W20 2.9 | Rh3o B4 | unls hte |Fo-7F
End Time |RH [%] 4n %0 ., | hzo l.6 LS oh4o | -+
Run| Sampling train Filter ID | Pretest Weight®{g) | Post test Weight!(gj Post test Welghﬂg‘j Post test Weight'| (4]
front 75
! e 1350 [ 1315 Mgt X 1815
front 79
L/ 2 rear 20 [ gso l%:t"“" l(g:”,é 184,5
|  front 23
M — e oW 1§%.4 195.1 185, 185. |
Date —
. |sBI-237 0.1000 )y
ca::cr::;o" SBI-238 10.0001 rd
SBI-238 200.0000| /
Start Time [Temp. [°F]
End Time |RH [%] )
Run| Sampling train Filter ID | Post test Weight (g)| Post test Weight (g)| Post test wel,ght (g) | Post test Weight (g)
front /
1
rear
5 front /
rear
3 (1 hr)f—ont /
rear
Date Y
Calibration 1387237 0.1000 )
Record |5B1238 10.0001 )
SBI-238 2000000
Start Time |[Temp. [°F]
|IEnd Time  |RH [%]
Run  Sampling train W ID |Post test Weight (g) | Post test Weight (g)| Post test Weight (g) | Post test Weight (g)
1 front ,7
regp”
_font
2
"/ rear
p (1 hr) front

Responsable: Claude Pelland

Version 1.0
lofl

Signature : C/ /{/4/“)

(vgy*
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Continuous Analyzer
Project: )
P~ |

Project Engineer:
Equipment :

o&/\-—-'-_“-
Testo 350 (SBI-246)

Run: ﬂ

Date : 20 0-(] 20 Time : ZMZ

Pre-test (after adjustment)

Zero Span Mid point (record only) |Full Scale
CO [ppm] ©.0 ©.0O QQQZC?_D!)M FA590€ | 55 8 ppin 5.5@(?0ﬁm 6000
€02 [%] 0.0 ) [e247, | [, | 16087 | [0©.0% 50%
02 [%] c.0 ©.0 (F457 | [29% | [IHst. | /3,67 21%
Calibration Calibration Calibration
Actual Actual Actual
gaz gaz gaz
Post-test Date : 20 20 -{| - 23 Time: 7L&0
Zero Span Cal. Zero drift Span drift Cal. Drift Max drift
CO [ppm] 0.0 300 oon. | 5570 pow | ©.0 | % ppi 9.%9@»» 282
€02 [%] 0.0 /5.9 7% | [5.8) | o.¢ ol7 | 049" 0.80%
02 [%] 6.0 11.50% | i1.90%l | ©.0 /A 0.5 0.90%

Max drift is 5 % of full scale according to Intertek 192-Q-0602
Max drift is 1 % of full scale according to CSA B415.1-10, 6.3.1 (est-ce que c'est pour un 24h sans test ?)

Federal Register p.13709
The manufacturer must have the approved test laboratory measure the efficiency, heat output and carbon

CSA B415.1-10 p.11
6.3 Flue gas composition

6.3.1

The percentage of carbon monoxide (CO) and carbon dioxide (CO2) in the flue gas shall be measured by
a continuous infrared analyzer or equivalent. Continuous analyzers (or equivalent) shall have maximum

zero and span drift, over a 24 h period, of 1% of full scale.

6.3.2

Gas samples shall be taken by a probe inserted at the centreline of the chimney 50 mm (2 in) above the
thermocouple measuring flue gas temperature.

6.3.3

Continuous analyzers (or equivalent) shall be arranged so that they are synchronized to reach 90% of their
final reading within 30 s when beginning at ambient levels and responding to a calibration gas that
contains at least 80% of full-scale value of the constituent being measured. The calibration gas for this test
shall be introduced through the sampling probe.

1of1

Signature : &, é//l/‘«) 7 —"




Time
0
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
398

Ambiant Flue

80.5166
77.5682
77.7144
84.3025
83.436
82.0548
78.8433
78.5089
75.6143
74.8452
74.8813
74.8562
73.1036
74.7011
74.0983
74.0949
73.5888
73.202
72.8784
72.9567
72.6193
72.42
72.188
71.924
72.0398
71.9538
71.5494
71.4243
71.3079
70.9595
70.9696
70.484
70.4958
70.5971
70.2952
69.8395
70.1673
70.2357
70.5605
70.4602
70.6117

271.6856119
425.2609729
386.3564098
336.1746397
294.04854
286.4626702
306.5705385
356.5365444
414.9221993
406.5207685
399.6811051
382.3733604
329.0940239
279.4658875
258.1153129
237.2908617
215.9855999
203.630385
196.534295
191.0708368
188.2167073
187.042598
186.3152931
185.5900932
184.3188947
179.6592122
175.5800068
172.237692
169.7302473
167.0593644
165.2852846
164.4717868
163.5418969
162.9744335
164.0648733
162.9915606
161.9441573
160.5018432
159.6154429
158.1958266
156.6743447

2020-11-17-Run-1.xIs

Dilution Tu Firebox Top

95.31774
103.7658
99.43107
96.15162
92.91787
92.42432

94.4811
97.10162
100.8617
100.4595
100.1825
99.82212
96.51795
92.89172
90.95227
89.27481
88.12228
86.60805
85.54777
84.93518
84.25491
83.95008
83.35454
82.97157
82.96422
82.45316
82.32172
82.35176
81.83144
81.09719
80.67875
80.26564
80.23756
80.09253
80.03339
79.65373
79.41765
79.40371
79.16635
79.07853
79.14729

440.4515753

606.238181
718.6452228

620.082903
532.9040727
508.2653173

535.082116
625.6586335
786.5059748
800.2141476
797.0494043
787.7352425
688.2006895
567.4038277
520.6376497
490.6530177
432.3647769
396.1540308
375.9081357
364.0655241
356.9833413
355.9780379
352.7633349
348.0633476

350.574419
341.4183968
331.5359572
323.0240852
314.1859696
306.2918027
300.5779147
296.7819087
293.2333123
292.5450225
293.7324864
290.5486183
287.4596703

287.294738
286.9370353

283.133254
275.8705115

Firebox Back
436.0256005
386.3541382

351.509228
326.5524761
305.8761782

292.95975
264.5318126
173.0359079
190.7921824
202.7412265
211.2662989
222.0863732
230.7420816
233.4352139
251.9346986
251.3864343
242.1950936
235.6865267
231.6407679
227.8387751
225.6852443
223.5225683
222.5838678
220.6123411

217.970926
212.1149322
206.6132715
201.5895542
197.8321973
192.7845171
188.9456275
185.8347952
183.3230645
182.3544638
181.3292165
178.9532681
175.6896612
174.6227031
172.7885671
171.1723108
168.5712284

Surface Temperature

Firebox Right Firebox Left

415.3143024
387.5756922
394.6095531
383.5419683
354.1450376
331.1623792
315.8960002
322.9863471

366.829759
408.5824019
428.1308232
438.2014985
446.9298828

436.258044
416.6553034

400.449633
382.8533835
368.2993572
356.2648138
348.0502352
342.3369321
338.6625898
336.6703543
335.3497948
333.9685637
329.9679999
324.2413097

317.870156
312.0818739
306.6843798
301.7700667
297.9297299
295.2221599
293.5337465
293.3215749
293.2925754
292.1172687
291.0493456
289.8323784
287.6580617
284.9508782

405.1236096
376.1223302
360.5385264
352.7789908
338.4604201
323.8200377
316.3707537
327.7039456
358.1617286
383.4831399
394.2452451
401.9698936
405.5084097
399.5063058
395.0666125
392.5912441
381.8042473
369.6241057
360.1504829
353.9955573
350.4190605
348.2179567
346.7387983
344.4525705
343.0558321

338.014516
330.5059691

323.528681
317.1348602

311.376967
305.8497136
301.8101115
208.3678377

295.294537
292.9339697
290.4340351
287.6587901
285.1524894
282.9442278
280.5624549
278.6401713

Firebox Botto
408.058697
403.365309
384.560792
372.777417

353.22579
335.292258
315.012576
291.219871
277.978489
267.456503
261.828689
262.362108
262.347408
263.597571
267.740351
275.896596
288.052131
298.874695
309.887893
318.259451
324.879622
327.973507
330.770131
333.866726
336.351591
336.922172
333.850049
331.029754
325.309277
319.742017
315.793813
311.901915
309.731727
310.218897
308.551857
307.767758
306.263388
304.798568
303.305994
301.051139
299.848288



ITS-ASTM cordwood-PM-2020-11-17 xIs

Time
10.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0
310.0
320.0
330.0
340.0
350.0
360.0
370.0
380.0
390.0
398.5

Flue
Temp 1
271.6856

425.261
386.3564
336.1746
294.0485
286.4627
306.5705
356.5365
414.9222
406.5208
399.6811
382.3734

329.094
279.4659
258.1153
237.2909
215.9856
203.6304
196.5343
191.0708
188.2167
187.0426
186.3153
185.5901
184.3189
179.6592

175.58
172.2377
169.7302
167.0594
165.2853
164.4718
163.5419
162.9744
164.0649
162.9916
161.9442
160.5018
159.6154
158.1958
156.6743

Room

Tunnel

Temp 2 Dry Bulb 3

80.51663
77.56816
77.71443
84.30247
83.43597
82.05483
78.84327
78.50895
75.61434
74.84523
74.88126
74.85616
73.10364
74.70111
74.09831
74.09492
73.58883
73.20202
72.87839
72.95668
72.61925
72.41997
72.18799
71.92396
72.03977
71.95378
71.54938

71.4243
71.30791
70.95955
70.96958
70.48405
70.49581
70.59708
70.29523
69.83954
70.16726
70.23575
70.56049
70.46021
70.61174

95.31774
103.7658
99.43107
96.15162
92.91787
92.42432

94.4811
97.10162
100.8617
100.4595
100.1825
99.82212
96.51795
92.89172
90.95227
89.27481
88.12228
86.60805
85.54777
84.93518
84.25491
83.95008
83.35454
82.97157
82.96422
82.45316
82.32172
82.35176
81.83144
81.09719
80.67875
80.26564
80.23756
80.09253
80.03339
79.65373
79.41765
79.40371
79.16635
79.07853
79.14729

DGM 1
In13
68.71915
69.12839
69.04854
69.01355
68.95538
69.04477
69.05093
69.07679
68.99959
69.02426
69.04747
68.96311
68.92947
68.96476
68.93058
68.88842
68.91758
68.84922
68.86593
68.93353
69.02022
69.02776
69.02216
69.00158
68.9575
68.92682
68.92662
68.86057
68.87952
68.83591
68.71089
68.67137
68.6056
68.57064
68.50281
68.37573
68.32179
68.30569
68.26175
68.30521
68.2747

DGM 1
Out 14
68.77459
68.74115
68.70256
68.65505
68.62148
68.59956
68.60907
68.63118
68.65235
68.60073
68.58934
68.57792
68.56929
68.54288
68.55122

68.5003
68.47235
68.49904
68.47864
68.47954
68.49413
68.53669
68.60614
68.58847
68.59858
68.50786
68.48807
68.45411
68.43762

68.4136
68.35193
68.25653

68.2583
68.20248
68.13589
68.06217
67.92439
67.89245
67.86434
67.87028
67.82183

Filter 1
15
79.95791
84.06527
83.76552
81.94762
83.39086
83.91815
83.85022
83.64007
84.31633
84.97185
84.54788
84.5746
84.26991
83.48458
83.25202
83.09429
82.62738
82.49118
82.35914
82.15053
82.0996
83.29677
83.7654
83.90839
84.16206
83.96491
83.78973
83.75561
83.55555
83.1986
82.93956
82.55881
82.67027
82.52295
82.33181
82.10375
82.26259
82.27642
82.5168
82.53429
82.54994

DGM 2
In16
68.85546
69.19466
69.1394
69.06649
69.01332
69.07353
69.09511
69.14973
69.10087
69.10095
69.11499
69.12317
69.08953
69.10064
69.07021
69.04973
69.0443
68.99053
68.98848
69.00564
69.09692
69.15238
69.16304
69.15955
69.12548
69.0923
69.09585
69.06107
69.05292
69.02641
68.95559
68.85521
68.82071
68.80201
68.72877
68.63964
68.52109
68.54793
68.47439
68.53161
68.52569

DGM 2
Out 17
69.11931
69.11422
69.04229
68.97145
68.94496
68.95723

68.9734
69.02219
68.99084
69.01676
68.97994
69.00021
68.96282
68.95142

68.9164
68.92301
68.89633
68.88007
68.85426
68.84224
68.90101
68.97857
69.01716
69.02201
69.01419

69.0327
68.96456
68.90893
68.92913
68.92387
68.85054
68.77225
68.71525

68.6461
68.62205
68.51582
68.45313
68.40868
68.36849
68.37401
68.40562

Filter 2
18
80.51124
81.74077
83.66581
84.55227
85.49305
85.97264
86.08082
85.76388
85.81007
85.86677
85.59015
85.77143
85.81908
85.23778
84.68499
84.22132
84.01863
83.55444
83.39558
83.31868
82.89943
83.89879
84.42517
84.58548
84.77538
84.74577
84.6666
84.43772
84.39076
84.19321
84.02366
83.5761
83.25386
83.2237
83.10672
83.11922
83.19645
83.14612
83.1501
83.15475
83.26476

DGM 3
In19

Filter 3 Meter #1 Meter #2
21

20

Raw Data

22

Draft
23
0.019006
0.070934
0.062778
0.062367
0.05542
0.05462
0.058573
0.062449
0.070812
0.069862
0.069346
0.065909
0.055971
0.050776
0.048665
0.042762
0.038666
0.036758
0.034846
0.034847
0.032267
0.032945
0.032999
0.033626
0.032621
0.031284
0.030357
0.029447
0.030627
0.028342
0.027769
0.027909
0.027092
0.028185
0.027948
0.02885
0.02804
0.028199
0.026892
0.026816
0.027519

Tunnel
24
0.08914
0.088238
0.087981
0.089709
0.090496
0.090599
0.088931
0.090733
0.088519
0.090088
0.086236
0.088241
0.088455
0.089454
0.090937
0.09105
0.091513
0.093225
0.092396
0.092679
0.093001
0.092495
0.091529
0.09317
0.092516
0.091922
0.09293
0.092289
0.093269
0.092835
0.093155
0.093928
0.093592
0.092431
0.093467
0.093175
0.090982
0.094387
0.094626
0.092842
0.092237

co
%
25

co2

25

02

27

scale
Lbs
28
19.50
17.67
16.11
15.00
14.21
13.44
12.64
11.49
9.71
8.03
6.56
5.38
4.54
4.04
3.63
3.35
3.17
2.99
2.83
2.65
2.49
2.32
217
1.99
1.83
1.67
1.55
1.41
1.29
1.16
1.05
0.93
0.82
0.71
0.58
0.46
0.36
0.27
0.17
0.07
0.00

0  Meter Meter

Corrected #1 #2 Draft Calculated
Scale CuFt CuFt Tunnel
19.50 8.53 33.86 -0.245248| -0.22771
17.67 8.57 33.90 [ -0.232266| -0.22794|
16.11 8.62 33.95 [ -0.234305 -0.228
15.00 8.66 33.99 [ -0.234408| -0.22757|
14.21 8.70 34.03 [ -0.236145| -0.22738|
13.44 8.75 34.08 [ -0.236345| -0.22735)
12.64 8.79 34.12 -0.235357| -0.22777
11.49 8.83 34.17 | -0.234388| -0.22732]
9.71 8.88 34.21 -0.232297| -0.22787
8.03 8.92 34.25 | -0.232535| -0.22748|
6.56 8.96 34.30 [ -0.232664| -0.22844]
5.38 9.00 34.34 | -0.233523| -0.22794|
4.54 9.05 34.38 [ -0.236007| -0.22789
4.04 9.09 34.43 | -0.237306| -0.22764|
3.63 9.13 34.47 -0.237834| -0.22727
3.35 9.18 34.51 -0.23931| -0.22724
3.17 9.22 34.56 -0.240334| -0.22712
2.99 9.26 34.60 -0.24081| -0.22669
2.83 9.31 34.65 | -0.241288| -0.2269|
2.65 9.35 34.69 [ -0.241288| -0.22683|
2.49 9.40 34.74 -0.241933| -0.22675
2.32 9.44 34.78 | -0.241764| -0.22688|
217 9.49 34.83 -0.24175| -0.22712
1.99 9.53 34.87 | -0.241593| -0.22671
1.83 9.58 34.92 [ -0.241845| -0.22687|
1.67 9.62 34.96 | -0.242179| -0.22702]
1.55 9.66 35.00 -0.242411| -0.22677
141 9.71 35.05 [ -0.242638| -0.22693|
1.29 9.75 35.09 [ -0.242343| -0.22668|
1.16 9.80 35.14 [ -0.242914| -0.22679)
1.05 9.84 35.18 | -0.243058| -0.22671
0.93 9.89 35.23 [ -0.243023| -0.22652]
0.82 9.93 35.28 | -0.243227| -0.2266
0.71 9.98 35.32 | -0.242954| -0.22689)
0.58 10.02 35.37 [ -0.243013| -0.22663|
0.46 10.06 35.41 | -0.242787| -0.22671
0.36 1011 46| -0.24299] -0.22725|
0.27 1015 50 | -0.24295] -0.2264
0.17 10.20 .55 -0.243277| -0.22634
0.07 10.24 .59 -0.243296| -0.22679
0.00 10.28 .63 -0.24312| -0.22694
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Intertek Testing Services

Manufacturer: SBI
Model: 1.4 Series
Date: 11-17-20
Run: 1
Project #: G104473478
Test Duration: 398.5
(minutes)

PRESSURE FACTOR:

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 (g):
Sample Train 2 (g):

EMISSION RATES

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

MAX Allowed

DEVIATION:

0.98680

0.99882
0.99827

49.41293
49.97269

133516

2702.055
2671.789

14.591
14.695

2.20
2.21

7.50%

0.35%

RESULTS

Average emission rate:(gr/hr) 2.205
Burn Rate (Dry kg/hr): 1.107
BAROMETRIC PRESSURE
Average: 29.525
Start: 29.45
End: 29.6
DRY GAS METER VALUES
DGM #1 Final: 291.276
Initial: 241.639
DGM #2 Final: 1009.352
Initial: 959.175
TEMPERATURES (DEG. RANKIN)
DGM #1: 528.626
DGM #2: 528.914
CALIBRATION FACTORS
DGM #1: 1.0100
DGM #2: 1.0110
TUNNEL FLOW RATE: 335.048
PARTICULATE CATCH (mg)
Total Sample Train 1: 5.4
Total Sample Train 2: 5.5
Filter and seal Sample Train 1: 4.9
Filter and seal Sample Train 2: 4.9
Probe Sample Train 1: 0.5
Probe Sample Train 2: 0.6




Room Temp Bar Pressure Relative Humidity Air Velocity
Before After Before After Before After Before After
81 71 29.45 29.60 19.8 19.5 0 0

Average Dilution Tunnel Measurements

Sample Data
Burn Velocity Flow Rate Temp Total Sample Particulate Catch
Time (Ft/sec) (dscf/min) (R) 1 2 1 2
399 17.17 335.05 547.62 49.41 49.97 5.40 5.50
Dilution Tunnel Dual Train Precision
Sample Ratios Total Emissions (g)
Train 1 Train 2 Train 1 Train 2 Deviation (%)
2702.06 2671.79 14.59 14.69 0.35%
Burn Initial Run Average
Rate Surface Draft Time Draft
1.107 0.000 0.019 398.500  0.041
Run Date Burn Rate | Emission

1 2020-11-17 1.107 2.205



Intertek E&E Boiler Tunnel Traverse Worksheet
Static Pressure:

Barometer: 29.45

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT
A CENTER 0.089 102.000 0.2983
B CENTER 0.090 101.300 0.3000
A1 0.083 102.000 0.2881 PITOT
A2 0.093 102.400 0.3050 CONSTANT= 0.9804
A3 0.078 102.600 0.2793
A4 0.087 78.800 0.2950
B1 0.078 102.600 0.2793
B2 0.087 78.800 0.2950
B3 0.083 103.000 0.2881
B4 0.093 104.500 0.3050

AVERAGE 97.8 0.2933



E&E FUEL LOAD DATA SHEET

Test Load Weight:

Lower Ideal Upper
Firebox Volume: 1.55 cu. ft | 17.67 | 18.60 | 19.53 |
Load Volume: cu. ft Loading Density: ~ 12.578  Ibs./ft3
Number of Spacers:[ | Load Density:  12.578  Ibs./ft3
Piece Size: Weight Meter Moisture Content
Thick x Wide x Length Ibs Dry Uncorrected %

2 4 16 3.43 18.70 23.00 23.00 84.00
2 4 16 3.48 16.40 22.10 18.90 84.00
2 4 16 4.18 17.40 20.00 22.10 84.00
2 4 16 5.48 18.30 19.30 21.90 84.00
2 4 16 2.92 16.90 18.90 27.30 84.00
0.00
0.00
0.00
0.00

Test Load Weigh{ _19.496 ] ibs. Dry Weig__ 7.352] ke.

Average Moisture Content: %

Dry]  20.28 20.280 Wet: 16.861
Pre-test moisture content: %
#DIV/0! Wet: #DIV/0!

b
o

Ibs. 20% to 25% of test load

Coal Bed Range:[ __ 39]ibs.  to



November 20, 2015 Adjunct to ASTM E XXXX Wood Heater Cordwood Test Method

Cordwood Fuel Load Calculators - 12 Ib/ft> Nominal Load Density

Core 45-65% of Total Load Weight, Remainder 35-55% of Total Load Weight
Values to be input manually

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

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

Nominal Required Load Density (wet basis)
Usable Firebox Volume

12|lb/ft*
i

[Total Nom. Load Wt. Target 18.6 Ib
Total Load Wt. Allowable Range 17.67 to 19.53 Ib
Core Target Wt. Allowable Range 8.37 to 12.09 Ib
Remainder Load Wt. Allowable Range 6.51 to 10.23 b
Mid-Point
Core Load Fuel Pc. Wt. Allowable Range 2.79 to 4.65 b 3.72
Remainder Load Pc. Wt. Allowable Range 1.86 to 5.58 b 3.72 Fuel Piece Moisture Reading (%-dry basis)
Pc. # Ordre 1 2 3 Ave. Pc. Wt. Dry Basis
Core Load Piece Wt. Actual 1] 3.43|lb In Range 3.000] 18.7 23 23 216 In Range 282 b 1.28 kg
2 3.48|Ib In Range 1.000) 16.4 22.1 18.9 19.1 In Range 292 |Ib 133 kg
3 4.18|lb In Range 5.000] 17.4 20 22.1 19.8 In Range 349 Ib 1.58 kg
Core Load Total. Wt. Actual 11.09 b In Range
Pc. #
Remainder Load Piece Wt. 1] 5.48]Ib In Range 4.000]| 18.3 19.3 21.9 19.8 In Range 4.57 b 2.07 kg
(2 or 3 Pcs.) 2 2.92|lb In Range 2.000] 16.9 18.9 27.3 21.0 In Range 242 b 1.10 kg
3 Ib NA 0.00 |Ib 0.00 kg
Remainder Load Piece Weight Ratio - Small/Large 53% In Range <67% Total Load Ave. MC % (dry basis) 20.2 In Range
Remainder Load Tot. Wt. Act 8.40 Ib In Range Total Load Ave. MC % (wet basis) 16.8
Total Load Wt. Actual 19.50 b In Range Total Test Load Weight (dry basis) ————» 16.22 Ib 736 kg
Core % of Total Wt. 57% In Range 45-65% Total Fuel Weight Burned During Test Run (dry basis) 16.2 Ib 7.36 kg
Remainder % of Total Wt. 43% In Range 35-55%
Actual Load % of Nominal Target 105% In Range 95-105%
Actual Fuel Load Density 12.6 Ib/ft’ 2.9244
JAllowable Charcoal Bed Wt. Range (Ib) 2.0 to 3.8 Mid-Point 20.39
Actual Charcoal Bed Wt. I .SIIb In Range 2.9 3.82 braise
Actual Fuel Load Ending Wt. | 0.0]Ib Ib > 90%
[Total Wt. of Fuel Burned During Test Run |b. 19.5 Ib
For Usable Firebox Volumes above 3.0 ft’ - Low and Medium Fire
Nominal Required Load Density (wet basis) | 12|lb/ft
Usable Firebox Volume 0.00|ft*
[Total Nom. Load Wt. Target 1 0 b
[Total Load Wt. Allowable Range 0.00 to 0.00 b
Core Target Wt. Allowable Range 0.00 to 0.00 b
Remainder Load Wt. Allowable Range 0.00 to 0.00 b
Mid-Point
Core Load Fuel Pc. Wt. Allowable Range 0.00 to 0.00 Ib 0.00
Remainder Load Pc. Wt. Allowable Range 0.00 to 0.00 Ib 0.00 Fuel Piece Moisture Reading (%-dry basis)
Pc. # 1 2 Ave. Pc. Wt. Dry Basis
Core Load Piece Wt. Actual 1 b In Range #DIV/0! #DIV/0! #DIV/O! b | #DIV/O! kg
2 Ib In Range #DIV/0! #DIV/0! #DIV/O! Ib  #DIV/0! kg
3 Ib In Range #DIV/0! #DIV/0! #DIV/O! b #DIV/0! kg
Core Load Total. Wt. Actual 0.00 Ib In Range
Pc. #
Remainder Load Piece Wt. 1 b In Range #DIV/0! #DIV/0! #DIV/0! |b | #DIV/O! kg
(3 or 4 Pcs.) 2 Ib In Range #DIV/0! #DIV/0! #DIV/0O! Ib  #DIV/0! kg
3 Ib In Range #DIV/0! #DIV/0! #DIV/O! b #DIV/0! kg
4 Ib NA NA NA NA b NA kg
Remainder Load Piece Weight Ratio - Small/Large #NOMBRE! #NOMBRE! <67% Total Load Ave. MC % (dry basis) #DIV/0! #DIV/0!
Remainder Load Tot. Wt. Act 0.00 Ib In Range Total Load Ave. MC % (wet basis) #DIV/0!
Total Load Wt. Actual 0.00| b In Range Total Test Load Weight (dry basis) #DIV/0O! |b  #DIV/0! kg
Core % of Total Wt. #DIV/0! #DIV/0! 45-65% Total Fuel Weight Burned During Test Run (dry basis) #DIV/0! |b | #DIV/O! kg
Remainder % of Total Wt. #DIV/0! #DIV/0! 35-55%
Actual Load % of Nominal Target #DIV/0! #DIV/0! 95-105%
Actual Fuel Load Density #DIV/O!  Ib/ft
|Allowable Charcoal Bed Wt. Range (Ib) 0.1 to -0.1 Mid-Point
Actual Charcoal Bed Wt. I Ilb 0.0
Actual Fuel Load Ending Wt. | |ib Valid Test > 90%

[Total Wt. of Fuel Burned During Test Run |b. 0.0 Ib




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 manually|

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.

For All Usable Firebox Volumes - High Fire Test Only

Nominal Required Load Density (wet basis) 10|ib/fe?
Usable Firebox Volume 1.55|ft*
Total Nom. Load Wt. Target 15.50 Ib
Total Load Wt. Allowable Range 14.70 to 16.30 b
Core Target Wt. Allowable Range 7.00 to 10.10 Ib
Remainder Load Wt. Allowable Range 5.40 to 8.50 Ib
Mid-Point
Core Load Pc. Wt. Allowable Range 2.30 to 3.90 Ib 3.10
Remainder Load Pc. Wt. Allowable Range 1.60 to 8.50 Ib 5.05
Pc. #

Core Load Piece Wt. Actual 1 3.13]Ib In Range 1.000

2| 3.50]Ib In Range 3.000]

3] 3.45]Ib In Range 5.000|
Core Load Total. Wt. Actual 10.07 Ib In Range

Pc. #

Remainder Load Piece Wt. 1 3.83|Ib In Range 4.000]
(1 to 3 Pcs.) 2| 2.32|Ib In Range 2.000|

3 Ib NA
Remainder Load Piece Weight Ratio - Small/Large 60% In Range <67%
Remainder Load Tot. Wt. Act 6.15 Ib In Range
Total Load Wt. Actual 16.22| b In Range
Core % of Total Wt. 62% In Range 45-65%
Remainder % of Total Wt. 38% In Range 35-55%
Actual Load % of Nominal Target 105% In Range 95-105%
Actual Fuel Load Density 10.5 Ib/ft®
Kindling and Start-up Fuel
Maximim Kindling Wt. (20% of Tot. Load Wt.) 3.24 b
Actual Kindling Wt. Ib In Range 19.9%)
Maximum Start-up Fuel Wt. (30% of Tot. Load Wt.) 4.87 Ib
Actual Start-up Fuel Wt. 4.69]Ib In Range 28.9%)|
Allowable Residual Start-up Fuel Wt. Range 1.6 to 3.2 Ib Mid-Point
Actual Residual Start-up Fuel Wt. 1.69]Ib In Range 2.4
Total Wt. All Fuel Added (wet basis) 24.14 b
High Fire Test Run End Point Range Low High Mid-Point
Based on Fuel Load Wt. (w/tares) 15 to 1.8 Ib 1.6

Actual Fuel Load Ending Wt.

I 0.0llb

Fuel Piece Moisture Reading (%-dry basis)

Total Wt. All Fuel Added (dry basis)

1 2 3 Ave.
17.1 16.9 21.4 18.5 In Range
18.6 17.8 21.7 19.4 In Range
21.8 19.1 16.5 19.1 In Range
25.7 16.2 17.3 19.7 In Range
22.1 23.4 17.5 21.0 In Range
Total Load Ave. MC (%-dry basis) 19.5 In Range
Total Load Ave. MC % (wet basis) 16.3
Total Test Load Weight (dry basis)
Kindling Moisture (%-dry basis)
10 10 10 | 1200 inRange
Start-up Fuel Moisture Readings (%-dry basis)
18.4 22.4 271 | 226 |inRange

Total Wt. All Fuel Burned (dry basis)

Pc. Wt. Dry Basis
2.64 Ib
2.93 Ib
2.89 Ib

3.20 b
1.91 Ib
0.00 Ib

13.58 Ib

2.94 b

3.82 Ib

20.34 Ib
18.7 Ib

1.20 kg
1.33 kg
1.31 kg

1.45 kg
0.87 kg
0.00 kg

6.16 kg

1.33 kg

1.73 kg

9.23 kg
8.5 kg
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Time

Flue

Room

Tunnel

DGM 1

Filter 1

DGM 2

DGM 2

Temp 1

Temp 2 Dry Bulb 3

In13

15

In16

Out 17

271.6856

425.261
386.3564
336.1746
294.0485
286.4627
306.5705

80.51663
77.56816
77.71443
84.30247
83.43597
82.05483
78.84327

95.31774
103.7658
99.43107
96.15162
92.91787
92.42432

94.4811

69.13807
69.39137
69.52032
69.71994

69.8243
69.84823
69.93772

69.13807
69.39137
69.52032
69.71994

69.8243
69.84823
69.93772

82.7855
84.57151
83.79117
82.47968
82.65416

82.5852
82.50812

ITS-ASTM cordwood-PM-2020-11-17 - 1sthour.xls

DGM 3
In19

Filter 3 Meter #1 Meter #2
21

20

22

Draft
23
0.019006
0.070934
0.062778
0.062367

0.05542

0.05462
0.058573

scale
Lbs
28
19.50
17.67
16.11
15.00
14.21
13.44
12.64

12.644855
Corrected
Scale

Meter
#1
CuFt

Meter
#2
Cu Ft

Draft Calculated
Tunnel

Raw Data
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Intertek Testing Services

Manufacturer: SBI
Model: 1.4 Series
Date: 11-17-20
Run: 1 - First hour
Project #: G104473478
Test Duration: 60
(minutes)

PRESSURE FACTOR:

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:

0.98680

0.99693
1.14783

7.07349
0.00000

19711

2786.605
#DIV/0!

10.589
#DIV/0!

10.59
#DIV/0!

7.50%

#DIV/0!

ITS-ASTM cordwood-PM-2020-11-17 - 1sthour.xls

Emissions
RESULTS
Average emission rate:(gr/hr) #DIV/0!
Burn Rate (Dry kg/hr): 7.352
BAROMETRIC PRESSURE
Average: 29.525
Start: 29.45
End: 29.6
DRY GAS METER VALUES
DGM #1 Final: 36.777
Initial: 29.658
DGM #2 Final: 0.000
Initial: 0.000
TEMPERATURES (DEG. RANKIN)
DGM #1: 529.626
DGM #2: 460.000
CALIBRATION FACTORS
DGM #1: 1.0100
DGM #2: 1.0110
TUNNEL FLOW RATE: 328.517
PARTICULATE CATCH (mg)
Total Sample Train 1: 3.8
Total Sample Train 2: 0
Filter and seal Sample Train 1: 3.4
Filter and seal Sample Train 2:
Probe Sample Train 1: 0.4

Probe Sample Train 2:




2020-11-18-Run-2.xIs Surface Temperature

Time Ambiant Flue Dilution Tt Firebox Top Firebox Back Firebox Right Firebox Left Firebox Botta
0 77.4767 283.1491084 113.2392 452.0312946 429.0944184 419.0757983 399.6923228 434.496015
10 76.3176 495.2785986 108.2387 740.6062827 389.3659502 399.0040813 376.5405354 433.923832
20 76.6314 465.2811385 105.9696 800.099709  368.362451 405.5564901 392.0433127  411.62258
30 74.6561 464.7163731 107.4896 823.3040399 369.5778773 410.5054299 409.5786667 382.241522
40 74.7657 438.6719985 105.0888 796.6508488 222.7829775 413.127325 421.2026856 350.811252
50 74.2432 432.6080111 104.2076 796.8541255  221.972748 418.7317646 427.0915225 330.778005
60 74.9691 406.3169937 102.2297 775.4723658 230.5698338 426.6903302 428.7335293 314.331316
70 77.7409 388.1018652 100.2138 749.7342713 242.4495531 434.652474 432.8398137 302.167594
80 79.02 352.6451048 97.67097 687.5937012 265.6177113 439.9610014 436.3470668 295.092203
90 78.5864 320.8128191 95.16053 616.8007998 267.0213512 436.1941385 431.8295624 288.757381
100 78.6688 299.3919266 93.13753 570.7001736 258.7416272 427.151786 421.0559651 285.207174
110 78.1745 283.249989 91.29544 535.8808573 247.1615519  414.965303 407.1960241 283.242945
120 76.988 279.809488 90.35212 530.7958417 248.1641005 411.0250026 397.7830672 282.620832
130 76.8111 256.6604125 88.65017 479.6209584 233.6774996 402.4818073 389.4695733 283.947064
140 76.2245 228.8110735 86.29138 419.7236039 214.31176 379.7739552 373.6697268 289.094679
150 75.7374 214.5991641 85.074 380.7772767 200.7686551 359.6093475 351.6810738 293.348136
160 74.6383 211.0403509 84.86774 356.1046186 196.3743514  347.329546 334.0306794 298.078954
170 75.5546 198.0868511 84.38672 349.1686449 193.7557766  339.493549 324.5173718 303.556718
180 81.0207 191.8578733 82.30916 344.0074095 193.9085727 331.1210471 320.7065357  305.97647
190 83.4107 189.0224918 82.49395 341.8175256 193.5118329 325.6685163 316.5944846  305.55326
200 84.9129 185.8924305 82.51904 335.2173744 192.3539003 320.7566502 312.4192558 304.433649
210 85.4138 183.7699105 82.06474 328.5930006 188.9540491 314.5609556 308.3700726 300.598673
220 85.1981 182.1716867 81.80643 322.6165283 187.7976262 309.4993076 305.0177027 297.374045
230 85.6814 181.7545325 81.63912 323.0450231 187.7681966 306.5302817 303.212052 295.675131
240 85.5916 180.8907325 81.66677 321.3224103 187.4208229 304.9705434 302.2517293 294.343333
250 85.5668 178.7670711 81.39509 317.0907922 185.5641435 302.1064578 301.5302763 293.218171
260 85.6783 177.6411496 81.32202 313.2256616 184.0209639 299.2182531 299.9131362  291.56404
270 85.3635 176.4500523 80.8972 309.8175349 183.5100169 297.3977866 297.6198733 289.102512
280 85.1737 175.5427445 80.73718 308.2087898 183.5901689 296.805956 295.8646448 287.006425
290 85.2295 174.1658334 80.89709 305.275104 182.5182625 295.9627202 293.9356902 285.120495
300 84.8725 171.8479918 80.381 300.1053638 180.2369052 294.1366444 290.9432285 283.977992
310 84.6506 169.2990111 80.23853 294.4189199 178.4381966 290.8644499 287.3344309 281.737591
320 84.2291 167.0146107  79.9948 289.0562737 176.0337253 286.8727713 283.5674219 277.739045
330 84.3958 164.9017516 79.56071 283.4638089 173.2131158 283.1774934 279.4844041 274.751031
340 84.153 162.6699665 79.25963 278.6711607 170.3541762 279.4351205 275.8940333 271.849909
350 83.6186 161.0125778 79.09555 272.0780126 167.8375126 275.4799085 272.0660358 269.149561
360 83.2854 159.4348936 78.13295 270.7556941 164.7248648 270.9076172 269.8773206 266.058665
370 83.153 157.7956317 78.04088 267.6738112 161.8663964 267.1781041 267.6123592 263.909264
380 83.0222 155.9433731 77.76329 259.9459506 159.1529697 263.2230619 263.980974 261.728365
390 82.9844 153.2864505 77.56179 245.8398394 156.9187155 258.8280892 259.9181824 259.434381
400 82.9063 150.3911606 77.50054 237.6289832 154.2434814 254.2827772 255.5397228 257.365254
410 82.7085 147.9274553 77.36947 231.2950532 151.8338836 249.552146 251.2572133 255.512708
420 82.4367 145.7585464 76.93947 2256702111 149.4775607 244.7173888 247.2391672 253.970864
430 82.3666 144.0213776 76.68944 221.7676364 147.5708737 240.286568 243.5253443 252.567541
440 82.042 141.9714916 76.59598 217.3713639 145.2160683 235.7522695 240.1136072 251.336388
445 82.1562 140.9892482 76.41201 215.1399837 143.9458583 233.678305 238.5826049 250.979864



Time
10.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0
310.0
320.0
330.0
340.0
350.0
360.0
370.0
380.0
390.0
400.0
410.0
420.0
430.0
440.0
4453

Flue
Temp 1
283.1491
495.2786
465.2811
464.7164

438.672

432.608

406.317
388.1019
352.6451
320.8128
299.3919

283.25
279.8095
256.6604
228.8111
214.5992
211.0404
198.0869
191.8579
189.0225
185.8924
183.7699
182.1717
181.7545
180.8907
178.7671
177.6411
176.4501
175.5427
174.1658

171.848

169.299
167.0146
164.9018

162.67
161.0126
159.4349
157.7956
155.9434
153.2865
150.3912
147.9275
145.7585
144.0214
141.9715
140.9892

Room

Tunnel

Temp 2 Dry Bulb 3

77.4767
76.31765
76.63143
74.65606
74.76571
74.24322
74.96908
77.74092
79.01998
78.58642
78.66875
78.17451
76.98805
76.81108
76.22447
75.73742
74.63832
75.55459
81.02067
83.41073
84.91287
85.41383
85.19814
85.68137
85.59158
85.56682
85.67825
85.36354
85.17372
85.22949
84.87253
84.65059
84.22915
84.39581
84.15299
83.61864
83.28535
83.15298
83.02222
82.98436

82.9063
82.70855
82.43665
82.36662

82.0
822

113.2392
108.2387
105.9696
107.4896
105.0888
104.2076
102.2297
100.2138
97.67097
95.16053
93.13753
91.29544
90.35212
88.65017
86.29138
85.074
84.86774
84.38672
82.30916
82.49395
82.51904
82.06474
81.80643
81.63912
81.66677
81.39509
81.32202
80.8972
80.73718
80.89709
80.381
80.23853
79.9948
79.56071
79.25963
79.09555
78.13295
78.04088
77.76329
77.56179
77.50054
77.36947
76.93947
76.68944
76.59598
76.41201

DGM 1
In13
66.65145
67.20863
67.23974
67.45515
67.48634
67.67575
67.73923
68.0629
67.99824
68.11739
68.09967
68.11205
68.10179
68.03957
68.11856
68.13461
68.16803
68.16961
68.14269
68.03149
68.06635
68.04873
68.12306
68.18812
68.07294
68.08798
68.09908
68.03636
67.94954
67.9812
67.91056
67.86688
67.76469
67.76717
67.76798
67.74935
67.74291
67.76715
67.74966
67.78574
67.78049
67.78977
67.94875
67.92116
68.0
68.0

DGM 1
Out 14
66.78789
66.86443
66.85091
66.97207
67.07294
67.19814
67.28374
67.46483
67.47732
67.59525
67.64759
67.70335
67.68434
67.66048
67.65398
67.66878
67.70095
67.69002
67.67853
67.63446
67.60759
67.61792
67.65013
67.68352
67.64046
67.63465
67.63658
67.59094
67.56835
67.50741

67.4989
67.43937
67.37137
67.36175
67.31083
67.31723
67.32622

67.3271

67.3605
67.38574
67.39468

67.4148
67.46328
67.50784

67.6
67.5

Filter 1
15
79.2607
84.23572
83.66632
81.86048
84.41801
85.79725
86.05975
85.73125
84.93341
84.51194
83.83503
83.0487
82.50869
82.3964
82.28686
82.36201
82.4726
82.46838
85.46646
86.66039
86.45284
81.81668
82.60721
85.76981
86.18419
81.04296
82.44431
83.24797
83.40307
83.41421
83.24273
83.32105
83.09508
82.77885
82.57349
82.55625
82.75021
83.00978
83.01436
83.03278
82.80324
82.80913
82.10004
82.02957
822
823

DGM 2
In16
66.88761
67.29498
67.27311
67.49603
67.55141
67.71621
67.79512
68.07666
68.0537
68.13449
68.15263
68.21087
68.16768
68.14924
68.17235
68.19299
68.25476
68.24758
68.18272
68.10155
68.15058
68.12046
68.19478
68.23066
68.12756
68.16888
68.17664
68.09641
68.04546
68.0621
67.98687
67.89982
67.85519
67.82973
67.8589
67.85028
67.87053
67.84514
67.84433
67.86748
67.89018
67.88611
68.00088
68.01416
68.1
68.0

DGM 2
Out 17
67.03614
67.20112
67.17841
67.28913
67.40041
67.52268

67.5895

67.7985
67.85102
67.98645

68.0146
68.06159
68.07928
68.06918
68.05559
68.04246
68.05961
68.10915
68.06972

68.0169
68.02089
67.96658
68.02631
68.06469

68.0329
68.03002
68.00275
68.00758

67.9975
67.92323
67.87136
67.85562
67.79806

67.7726

67.7342
67.71223
67.69536
67.70083
67.71337
67.74695
67.75964
67.76933
67.81655
67.86403

67.9
67.9

Filter 2
18
78.02327
82.97832
81.60561
83.80881
82.84412
82.15776
84.70225
85.99367
85.99365
85.85593
85.66478
85.30091
85.1597
84.88012
84.37455
84.12245
84.28216
84.15179
83.71471
83.55969
83.08322
82.93785
83.0468
83.11427
83.00491
82.31861
82.57223
82.81671
82.92632
82.67089
82.68356
82.57562
82.51724
82.33961
82.24767
82.25236
82.12381
82.53251
83.91889
84.57054
84.75928
84.87847
84.84259
84.59896
84.7
84.7

DGM 3
In19

Filter 3 Meter #1 Meter #2

20

21

346.5
347.1

22

65.6
66.3

Draft
23
0.020266
0.083613
0.078461
0.07801
0.075725
0.075715
0.07208
0.068092
0.063591
0.059384
0.055154
0.053529
0.052698
0.048459
0.043296
0.040979
0.039754
0.036894
0.035403
0.035533
0.036603
0.035939
0.034851
0.035009
0.034175
0.035465
0.03308
0.033261
0.033081
0.03387
0.031986
0.03077
0.031034
0.031424
0.030495
0.030629
0.029755
0.029124
0.028859
0.029262
0.026567
0.026799
0.026379
0.026001
0.0
0.0

Tunnel
24
0.089618
0.085131
0.085792
0.08444
0.084792
0.084722
0.085824
0.08718
0.089658
0.089055
0.090403
0.088807
0.090303
0.091424
0.091471
0.091276
0.090765
0.091327
0.090911
0.090212
0.090564
0.092865
0.100316
0.098835
0.098618
0.098701
0.098823
0.099607
0.098398
0.09983
0.099991
0.100013
0.101896
0.099383
0.098659
0.099676
0.099579
0.100812
0.100727
0.101695
0.100494
0.101147
0.104596
0.100709
0.1
0.1

co
%
25

co2

25

02

27

scale
Lbs
28
19.48
17.49
15.61
13.58
11.74
10.06
8.54
7.25
6.35
5.63
5.05
4.53
4.01
3.68
3.47
3.31
3.05
2.92
2.66
2.48
2.34
2.22
2.09
1.98
1.87
1.77
1.66
1.55
1.44
1.34
1.25
1.15
1.07
0.98
0.90
0.82
0.72
0.61
0.52
0.44
0.37
0.304521
0.242525
0.181746
0.118911
0.093283

0.0932828  Meter Meter
Corrected #1 #2 Draft Calculated
Scale CuFt CuFt Tunnel
19.39 10.28 0.35 -0.244934| -0.2276
17.39 10.33 0.40 -0.229097| -0.22872
15.51 10.37 0.44 -0.230385| -0.22855
13.48 10.41 0.48 -0.230497| -0.22889
11.65 10.45 0.52 -0.231069| -0.2288
9.96 10.50 0.57 -0.231071| -0.22882
8.45 10.54 0.61 -0.23198| -0.22854
7.16 10.58 0.65 -0.232977| -0.2282
6.26 10.62 0.69 -0.234102| -0.22759
5.54 10.67 0.74 -0.235154| -0.22774
4.95 10.71 0.78 -0.236211|  -0.2274
4.44 10.75 0.82 -0.236618| -0.2278
3.92 10.79 0.87 -0.236825| -0.22742
3.59 10.84 0.91 -0.237885| -0.22714
3.37 10.88 0.95 -0.239176| -0.22713
3.22 10.92 1.00 -0.239755| -0.22718
2.96 10.97 1.04 -0.240061| -0.22731
2.82 11.01 1.08 -0.240776| -0.22717
2.57 11.06 1.13 -0.241149| -0.22727
2.38 11.10 117 -0.241117| -0.22745
2.24 11.14 1.22 -0.240849| -0.22736
2.12 11.19 1.26 -0.241015| -0.22678
2.00 11.23 1.31 -0.241287| -0.22492
1.89 11.28 1.35 -0.241248| -0.22529
1.77 11.32 1.40 -0.241456| -0.22535
1.68 11.37 1.44 -0.241134| -0.22532
1.57 11.41 1.49 -0.24173| -0.22529
1.46 11.46 1.54 -0.241685( -0.2251
1.35 11.50 1.58 -0.24173|  -0.2254
1.25 11.55 1.63 -0.241532| -0.22504
1.15 11.59 1.67 -0.242004 -0.225
1.06 11.64 1.72 -0.242307| -0.225
0.97 11.68 1.77 -0.242241| -0.22453
0.88 11.73 1.81 -0.242144| -0.22515
0.80 11.78 1.86 -0.242376| -0.22534
0.72 11.82 1.90 -0.242343| -0.22508
0.63 11.87 1.95 -0.242561| -0.22511
0.52 11.91 2.00 -0.24271 -0.2248
0.4 11.96 2.04 -0.242785| -0.22482
0.3! 12.00 2.0 -0.242685| -0.22458
0.2 12.05 2. -0.243358| -0.22488
0.2 12.09 2. -0.2433| -0.22471
0.1 12.14 2.2 -0.243405 -0.22385|
0.0 121 2.27 -0.2435| -0.22482
0.0 122 2.32 -0.243573| -0.22436
0.00 122 2.34 -0.243563| -0.22471




Intertek Testing Services

Manufacturer: SBI
Model: 1.4 Series
Date: 11-18-20
Run: 2
Project #: G104473478
Test Duration: 445.25
(minutes)

PRESSURE FACTOR:

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 (g):
Sample Train 2 (g):

EMISSION RATES

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

MAX Allowed

DEVIATION:

1.00184

1.00063
1.00020

56.47971
57.09025

150105

2657.688
2629.266

12.225
11.569

1.65
1.56

7.50%

2.76%

RESULTS

Average emission rate:(gr/hr) 1.603
Burn Rate (Dry kg/hr): 0.991
BAROMETRIC PRESSURE
Average: 29.975
Start: 29.95
End: 30
DRY GAS METER VALUES
DGM #1 Final: 347.137
Initial: 291.354
DGM #2 Final: 66.337
Initial: 9.983
TEMPERATURES (DEG. RANKIN)
DGM #1: 527.670
DGM #2: 527.892
CALIBRATION FACTORS
DGM #1: 1.0100
DGM #2: 1.0110
TUNNEL FLOW RATE: 337.126
PARTICULATE CATCH (mg)
Total Sample Train 1: 4.6
Total Sample Train 2: 4.4
Filter and seal Sample Train 1: 3.3
Filter and seal Sample Train 2: 3.4
Probe Sample Train 1: 1.3

Probe Sample Train 2:




Room Temp Bar Pressure Relative Humidity Air Velocity
Before After Before After Before After Before After
77 82 29.95 30.00 14.6 12.7 0 0
Average Dilution Tunnel Measurements Sample Data
Burn Velocity Flow Rate Temp Total Sample Particulate Catch
Time (Ft/sec) (dscf/min) (R) 1 2 1 2
445 16.98 337.13 546.41 56.48 57.09 4.60 4.40
Dilution Tunnel Dual Train Precision
Sample Ratios Total Emissions (g)
Train 1 Train 2 Train 1 Train 2 Deviation (%)
2657.69 2629.27 12.23 11.57 2.76%
Burn Initial Run Average
Rate Surface Draft Time Draft
0.991 0.000 0.020 445250  0.042
Run Date Burn Rate | Emission

2 2020-11-18 0.991 1.603



Intertek E&E Boiler Tunnel Traverse Worksheet
Static Pressure:

Barometer: 29.95

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT
A CENTER 0.085 110.900 0.2915
B CENTER 0.089 108.000 0.2983
A1 0.078 110.400 0.2793 PITOT
A2 0.088 110.800 0.2966 CONSTANT= 0.9609
A3 0.073 110.100 0.2702
A4 0.078 80.800 0.2793
B1 0.083 109.300 0.2881
B2 0.093 110.200 0.3050
B3 0.080 110.300 0.2828
B4 0.059 101.500 0.2429

AVERAGE 106.23 0.2834



E&E FUEL LOAD DATA SHEET

Test Load Weight:

Lower Ideal Upper
Firebox Volume: 1.55 cu. ft | 17.67 | 18.60 | 19.53 |
Load Volume: cu. ft Loading Density: ~ 12.568  Ibs./ft3
Number of Spacers:[ | Load Density:  12.568  Ibs./ft3
Piece Size: Weight Meter Moisture Content
Thick x Wide x Length Ibs Dry Uncorrected %

2 4 16 3.36 16.70 21.60 21.00 84.00
2 4 16 3.44 16.50 23.40 16.10 84.00
2 4 16 4.22 19.40 20.70 14.70 84.00
2 4 16 5.26 19.80 21.80 20.90 84.00
2 4 16 3.21 20.20 19.50 19.60 84.00
0.00
0.00
0.00
0.00

Test Load Weigh{ _19.481] ibs. Dry Weig__ 7.397] ke.

Average Moisture Content: %

Dry 19.46 19.460 Wet: 16.290
Pre-test moisture content: %
Wet: [ #DIV/O!

Coal Bed Range:[ __ 39]ibs.  to

20% to 25% of test load



November 20, 2015 Adjunct to ASTM E XXXX Wood Heater Cordwood Test Method

Cordwood Fuel Load Calculators - 12 Ib/ft> Nominal Load Density

Core 45-65% of Total Load Weight, Remainder 35-55% of Total Load Weight
Values to be input manually

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

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

Nominal Required Load Density (wet basis)
Usable Firebox Volume

12|lb/ft*
i

[Total Nom. Load Wt. Target 18.6 Ib
Total Load Wt. Allowable Range 17.67 to 19.53 Ib
Core Target Wt. Allowable Range 8.37 to 12.09 Ib
Remainder Load Wt. Allowable Range 6.51 to 10.23 b
Mid-Point
Core Load Fuel Pc. Wt. Allowable Range 2.79 to 4.65 b 3.72
Remainder Load Pc. Wt. Allowable Range 1.86 to 5.58 b 3.72 Fuel Piece Moisture Reading (%-dry basis)
Pc. # Ordre 1 2 3 Ave. Pc. Wt. Dry Basis
Core Load Piece Wt. Actual 1] 3.36|lb In Range 5.000] 16.7 216 21 19.8 In Range 2.80 Ib 127 kg
2 3.44]lb In Range 4.000] 16.5 234 16.1 18.7 In Range 290 Ib 131 kg
3 4.22|lb In Range 3.000 19.4 20.7 14.7 18.3 In Range 3.57 b 162 kg
Core Load Total. Wt. Actual 11.02 Ib In Range
Pc. #
Remainder Load Piece Wt. 1] 5.26|lb In Range 1.000] 19.8 21.8 20.9 20.8 In Range 435 |b 1.97 kg
(2 or 3 Pcs.) 2 3.21}lb In Range 2.000] 20.2 19.5 19.6 19.8 In Range 268 Ib 122 kg
3 Ib NA 0.00 |Ib 0.00 kg
Remainder Load Piece Weight Ratio - Small/Large 61% In Range <67% Total Load Ave. MC % (dry basis) 19.5 In Range
Remainder Load Tot. Wt. Act 8.47 Ib In Range Total Load Ave. MC % (wet basis) 16.3
Total Load Wt. Actual 19.48 b In Range Total Test Load Weight (dry basis) ————» 16.30 Ib 739 kg
Core % of Total Wt. 57% In Range 45-65% Total Fuel Weight Burned During Test Run (dry basis) 16.2 Ib 735 kg
Remainder % of Total Wt. 43% In Range 35-55%
Actual Load % of Nominal Target 105% In Range 95-105%
Actual Fuel Load Density 12.6 Ib/ft’ 2.92215
JAllowable Charcoal Bed Wt. Range (Ib) 2.0 to 3.8 Mid-Point 20.38
Actual Charcoal Bed Wt. I .SIIb In Range 2.9 3.82 braise
Actual Fuel Load Ending Wt. | 0.1]ib Ib > 90%
[Total Wt. of Fuel Burned During Test Run |b. 19.4 Ib
For Usable Firebox Volumes above 3.0 ft’ - Low and Medium Fire
Nominal Required Load Density (wet basis) | 12|lb/ft
Usable Firebox Volume 0.00|ft*
[Total Nom. Load Wt. Target 1 0 b
[Total Load Wt. Allowable Range 0.00 to 0.00 b
Core Target Wt. Allowable Range 0.00 to 0.00 b
Remainder Load Wt. Allowable Range 0.00 to 0.00 b
Mid-Point
Core Load Fuel Pc. Wt. Allowable Range 0.00 to 0.00 Ib 0.00
Remainder Load Pc. Wt. Allowable Range 0.00 to 0.00 Ib 0.00 Fuel Piece Moisture Reading (%-dry basis)
Pc. # 1 2 Ave. Pc. Wt. Dry Basis
Core Load Piece Wt. Actual 1 b In Range #DIV/0! #DIV/0! #DIV/O! b | #DIV/O! kg
2 Ib In Range #DIV/0! #DIV/0! #DIV/O! Ib  #DIV/0! kg
3 Ib In Range #DIV/0! #DIV/0! #DIV/O! b #DIV/0! kg
Core Load Total. Wt. Actual 0.00 Ib In Range
Pc. #
Remainder Load Piece Wt. 1 b In Range #DIV/0! #DIV/0! #DIV/0! |b | #DIV/O! kg
(3 or 4 Pcs.) 2 Ib In Range #DIV/0! #DIV/0! #DIV/0O! Ib  #DIV/0! kg
3 Ib In Range #DIV/0! #DIV/0! #DIV/O! b #DIV/0! kg
4 Ib NA NA NA NA b NA kg
Remainder Load Piece Weight Ratio - Small/Large #NOMBRE! #NOMBRE! <67% Total Load Ave. MC % (dry basis) #DIV/0! #DIV/0!
Remainder Load Tot. Wt. Act 0.00 Ib In Range Total Load Ave. MC % (wet basis) #DIV/0!
Total Load Wt. Actual 0.00| b In Range Total Test Load Weight (dry basis) #DIV/0O! |b  #DIV/0! kg
Core % of Total Wt. #DIV/0! #DIV/0! 45-65% Total Fuel Weight Burned During Test Run (dry basis) #DIV/0! |b | #DIV/O! kg
Remainder % of Total Wt. #DIV/0! #DIV/0! 35-55%
Actual Load % of Nominal Target #DIV/0! #DIV/0! 95-105%
Actual Fuel Load Density #DIV/O!  Ib/ft
|Allowable Charcoal Bed Wt. Range (Ib) 0.1 to -0.1 Mid-Point
Actual Charcoal Bed Wt. I Ilb 0.0
Actual Fuel Load Ending Wt. | |ib Valid Test > 90%

[Total Wt. of Fuel Burned During Test Run |b. 0.0 Ib




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 manually|

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.

For All Usable Firebox Volumes - High Fire Test Only

Nominal Required Load Density (wet basis) 10|ib/fe?
Usable Firebox Volume 1.55|ft*
Total Nom. Load Wt. Target 15.50 Ib
Total Load Wt. Allowable Range 14.70 to 16.30 b
Core Target Wt. Allowable Range 7.00 to 10.10 Ib
Remainder Load Wt. Allowable Range 5.40 to 8.50 Ib
Mid-Point
Core Load Pc. Wt. Allowable Range 2.30 to 3.90 Ib 3.10
Remainder Load Pc. Wt. Allowable Range 1.60 to 8.50 Ib 5.05
Pc. #

Core Load Piece Wt. Actual 1 3.21]Ib In Range 1.000

2| 3.38]Ib In Range 3.000

3] 3.48]Ib In Range 5.000
Core Load Total. Wt. Actual 10.07 Ib In Range

Pc. #

Remainder Load Piece Wt. 1 3.87|Ib In Range 4.000
(1 to 3 Pcs.) 2| 2.30]Ib In Range 2.000

3 Ib NA
Remainder Load Piece Weight Ratio - Small/Large 59% In Range <67%
Remainder Load Tot. Wt. Act 6.17 Ib In Range
Total Load Wt. Actual 16.24| b In Range
Core % of Total Wt. 62% In Range 45-65%
Remainder % of Total Wt. 38% In Range 35-55%
Actual Load % of Nominal Target 105% In Range 95-105%
Actual Fuel Load Density 10.5 Ib/ft®
Kindling and Start-up Fuel
Maximim Kindling Wt. (20% of Tot. Load Wt.) 3.25 |b
Actual Kindling Wt. Ib In Range 19.9%)
Maximum Start-up Fuel Wt. (30% of Tot. Load Wt.) 4.87 Ib
Actual Start-up Fuel Wt. 4.80]Ib In Range 29.6%)
Allowable Residual Start-up Fuel Wt. Range 1.6 to 3.2 Ib Mid-Point
Actual Residual Start-up Fuel Wt. 1.68]lb In Range 2.4
Total Wt. All Fuel Added (wet basis) 24.27 b
High Fire Test Run End Point Range Low High Mid-Point
Based on Fuel Load Wt. (w/tares) 15 to 1.8 Ib 1.6

Actual Fuel Load Ending Wt.

I NAIlb

Fuel Piece Moisture Reading (%-dry basis)

Total Wt. All Fuel Added (dry basis)

1 2 3 Ave.
215 20.6 213 211 In Range
22.4 19.3 22.8 215 In Range
23.5 18.4 17.9 19.9 In Range
20.1 29.2 22 238 In Range
21.6 20.1 16.7 19.5 In Range
Total Load Ave. MC (%-dry basis) 213 In Range
Total Load Ave. MC % (wet basis) 17.6
Total Test Load Weight (dry basis)
Kindling Moisture (%-dry basis)
10 10 10 | 1200 inRange
Start-up Fuel Moisture Readings (%-dry basis)
28 25.3 174 | 236 |inRange

Total Wt. All Fuel Burned (dry basis)

Pc. Wt. Dry Basis

2.65 Ib
2.79 b
2.90 Ib

3.13 b
1.92 Ib
0.00 Ib

1339 Ib

293 Ib

3.89 Ib

20.21 Ib
#VALEUR! |b

1.20 kg
1.26 kg
1.32 kg

1.42 kg
0.87 kg
0.00 kg

6.07 kg

1.33 kg

1.76 kg

9.16 kg
#VALEUR! kg
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Time

Flue

Room

Tunnel

DGM 1

Filter 1

DGM 2

DGM 2

Temp 1

Temp 2 Dry Bulb 3

In13

15

In16

Out 17

283.1491
495.2786
465.2811
464.7164
438.672
432.608
406.317

77.4767
76.31765
76.63143
74.65606
74.76571
74.24322
74.96908

113.2392
108.2387
105.9696
107.4896
105.0888
104.2076
102.2297

67.68563
67.93438
68.16565
68.41682
68.64895
68.93455

69.0626

80.65273
80.53896
87.31738

85.0855
83.84926
83.33625
83.99377

ITS-ASTM cordwood-PM-2020-11-18 - 1sthour.xls

DGM 3
In19

Filter 3 Meter #1 Meter #2
21

20

22

Draft

23
0.020266
0.083613
0.078461

0.07801
0.075725
0.075715

0.07208

0.089618
0.085131
0.085792

0.08444
0.084792
0.084722
0.085824

scale
Lbs
28
19.48
17.49
15.61
13.58
11.74
10.06

8.5446996
Corrected
Scale

Meter
#1
CuFt

Meter
#2
Cu Ft

Draft Calculated
Tunnel

Raw Data
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Intertek Testing Services

Manufacturer: SBI
Model: 1.4 Series
Date: 11-18-20
Run: 2 - First hour
Project #: G104473478
Test Duration: 60
(minutes)

PRESSURE FACTOR:

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:

1.00184

0.99923
1.14783

7.28987
0.00000

18903

2593.048
#DIV/0!

9.076
#DIV/0!

9.08
#DIV/0!

7.50%

#DIV/0!

ITS-ASTM cordwood-PM-2020-11-18 - 1sthour.xls

RESULTS

Emissions

Average emission rate:(gr/hr) #DIV/0!
Burn Rate (Dry kg/hr): 3.521
BAROMETRIC PRESSURE
Average: 29.975
Start: 29.95
End: 30
DRY GAS METER VALUES
DGM #1 Final: 44124
Initial: 36.914
DGM #2 Final: 0.000
Initial: 0.000
TEMPERATURES (DEG. RANKIN)
DGM #1: 528.407
DGM #2: 460.000
CALIBRATION FACTORS
DGM #1: 1.0100
DGM #2: 1.0110
TUNNEL FLOW RATE: 315.050
PARTICULATE CATCH (mg)
Total Sample Train 1: 35
Total Sample Train 2: 0
Filter and seal Sample Train 1: 2.7
Filter and seal Sample Train 2:
Probe Sample Train 1: 0.8

Probe Sample Train 2:




Time
0
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

Ambiant Flue

77.9436

76.042
75.9736
79.9813
84.8726
78.3611
78.3645
77.3734
78.2087
72.9248
72.9435
72.0174
71.9122
71.0167

71.001
70.2453
70.0396
70.2303
69.6454
69.8822
69.0403
71.5071

72.409
72.6486

72.635
72.9998
74.2889
75.1908
77.9661
74.5223
77.6103
78.9332
79.5263
79.1987
79.8997
79.8365
80.1902
80.0267
80.4645
80.5095
80.8538
80.8755
80.9319
80.9777
80.9431
80.8826
80.7829
80.8272
80.8103

291.8188316
476.2759544
406.0436307
375.1528393
382.7497366
401.4044728
411.8635246
410.4881475
400.1068523
379.1721538
370.0115008
313.691136
274.2275713
2448311886
227.6284071
215.5113196
204.4227637
196.7871904
191.4454182
187.0254216
184.5259515
183.59453
180.2297183
176.6798862
173.7907773
171.6265403
168.9391825
166.5113357
164.6679997
165.1761106
161.7147226
161.3604667
159.1892468
156.6045695
153.9084179
151.414222
149.0202777
152.6864626
153.2480804
154.4425599
154.1140218
153.0916349
152.0604835
151.3951128
150.4203163
149.3375763
148.3047571
145.6093255
142.3703016

2020-11-19-Run-3-Low.xls

Dilution Tu Firebox Top

101.3224
107.7105
101.5783
97.38237
96.45232
101.209
101.0671
100.894
100.1861
98.09215
96.57096
92.58616
89.18584
87.72237
84.88325
83.125
83.08868
81.28944
79.9382
79.21356
78.62774
79.42226
79.00999
78.72047
78.54298
78.47739
78.57059
79.157
77.74072
78.42686
77.08769
77.53664
77.44663
77.4615
77.44768
77.40645
76.76017
76.57767
76.49722
76.53732
76.50444
76.43487
76.34643
76.39611
76.15787
76.1367
76.18084
75.80286
75.45143

443.6664648
656.1301865
764.9666648
708.5915768

721.070983
747.6476663
779.7887826
781.8329019
777.1056488
770.4854393
767.0584221
639.9208941
556.2239296
485.4617832
438.7094785
411.2098049

386.651661
367.4633537
354.2828993
344.8210654
340.5067441
332.2937072
324.1452192

314.869364
307.5867382

301.202971
299.0970839
294.5034413
291.3338834
283.4245275
281.3604391
278.8871658
275.2102861
268.4768952
261.7409602
254.7712525
248.6253032
251.8402319
264.6551391
270.7602627
271.9910611
269.7887487
267.1242158
264.7171689
261.7469848
259.4017909
257.3840057
243.7370942
232.8211164

Firebox Back
447.1599879
386.7806713
362.3659204
350.8392397
352.0068163
228.2909819
208.2284862
208.2478469
211.8665151
217.5550546

226.449309
232.1174265
233.3732785
230.0161349
225.1913945
221.4892455
217.2079272
208.1379457
201.3979589
195.5021606
192.2009366
189.3816773
186.6717853
183.7690275
181.3388681
178.8531894
179.5392821
179.4771476
180.2142664
175.0085433

176.980206
177.0283629
176.4390086
174.5725501
171.6163145
168.6289101
166.0236427
167.1906175
165.1338694
162.8302559

160.217181
157.9444108
155.6569586
153.6735402
151.5952369
149.9259585
148.6117069
146.3953795
143.2755474

Surface Temperature

Firebox Right Firebox Left

418.3180739
396.776145
415.9626977
413.9849768
416.2101637
420.3295961
433.6521364
440.8819831
444.1092956
440.9327492
443.6366101
445.8833287
430.7378187
415.1623013
400.4193242
388.9029692
376.7588982
361.9907093
350.0543543
340.4712984
330.9829178
325.3411941
320.1710455
315.6880491
311.13165
306.2904772
303.232552
300.669554
297.2498019
292.5298058
290.5270416
288.6707036
286.1138486
281.9040093
276.8946272
271.669586
266.333108
262.4072973
263.1853013
263.8169678
262.9857235
261.2542445
258.8715781
256.6245276
254.4533407
252.1033754
249.9722211
247.5650239
243.6818917

412.5774676
379.4412743
377.7743481
373.7795596
375.5074662
373.4004861
382.0959624
393.9841763
404.2507868
407.9702356
413.8609042
415.8471679

407.529235

392.159318
376.1575151
362.5264335
352.1211477

342.104315
333.4597402
326.1904746
319.5942185
315.5607725
310.2177016
304.7988079
298.9271151
294.2721919
293.4439231
293.1771182
292.4838757
286.2403864
288.4538826
288.0757032
286.2332755
280.6314513
274.3731096
268.4597272
263.5688524
261.6802247
266.0860813
268.4876242
268.7462305
266.6689787
264.2838792
262.1811695
259.6580567
257.4398101
255.0198824
251.9011921
246.8111526

Firebox Botto
377.798137
376.716431
364.121041
353.308679
338.141708
308.422843
287.788966
272.596072
262.697351
257.638096
253.066028

252.74896
253.311461
258.479272
262.002436
269.362096
278.911851

287.33781
292.942009
297.507313
298.815336
301.960674
303.119832
303.055694
301.613885
299.448806
302.008359
304.952324
303.954312
295.971451
296.315772
295.510723
293.751556
291.315715
288.308334
285.074089
282.218252
278.976201
276.059172
272.570175
268.770985
264.695471

261.75399
259.426297
256.819498
255.705447
253.762326
252.425275
251.703862



Time
10.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0
310.0
320.0
330.0
340.0
350.0
360.0
370.0
380.0
390.0
400.0
410.0
420.0
430.0
440.0
450.0
460.0
470.0
480.0

Flue
Temp 1
291.8188

476.276
406.0436
375.1528
382.7497
401.4045
411.8635
410.4881
400.1069
379.1722
370.0115
313.6911
274.2276
2448312
227.6284
215.5113
204.4228
196.7872
191.4454
187.0254

184.526
183.5945
180.2297
176.6799
173.7908
171.6265
168.9392
166.5113

164.668
165.1761
161.7147
161.3605
159.1892
156.6046
153.9084
151.4142
149.0203
152.6865
153.2481
154.4426

154.114
153.0916
152.0605
151.3951
150.4203
149.3376

148.3

145.6

142.4

Room

Tunnel

Temp 2 Dry Bulb 3

77.94356
76.04201
75.97363
79.98128
84.87257
78.36111
78.36445
77.37337
78.20874
72.92475
72.94347
72.01744
71.91223
71.01667
71.00101
70.24531
70.03961
70.23026
69.64543
69.88223
69.04027
71.50705
72.40896
72.64864
72.63497

72.9998
74.28888
75.19077
77.96606
74.52234

77.6103
78.93324
79.52632
79.19865
79.89968
79.83652
80.19024
80.02672
80.46452
80.50951

80.8538
80.87555
80.93192
80.97774

80.9431
80.88262
80.78287
80.82724

80.8103

101.3224
107.7105
101.5783
97.38237
96.45232
101.209
101.0671
100.894
100.1861
98.09215
96.57096
92.58616
89.18584
87.72237
84.88325
83.125
83.08868
81.28944
79.9382
79.21356
78.62774
79.42226
79.00999
78.72047
78.54298
78.47739
78.57059
79.157
77.74072
78.42686
77.08769
77.53664
77.44663
77.4615
77.44768
77.40645
76.76017
76.57767
76.49722
76.53732
76.50444
76.43487
76.34643
76.39611
76.15787
76.1367
76.18084
75.80286
75.45143

DGM 1
In13
65.38294
65.86717
65.96625
66.2003
66.41293
66.46918
66.54098
66.59515
66.59594
66.6227
66.61102
66.62129
66.62973
66.83582
66.80552
66.85208
66.87513
67.1082
67.06702
67.03878
67.06073
67.11024
67.01673
67.02966
67.03598
67.07974
67.19224
67.14793
67.17387
67.21416
67.19463
67.15605
67.19199
67.15437
67.12964
67.16329
67.23057
67.27543
67.28763
67.36921
67.44631
67.39145
67.35643
67.33625
67.40189
67.44905
67.50589
67.5176
67.54309

DGM 1
Out 14
65.44222
65.44845
65.51332
65.69273
65.83695
65.94414
66.02347
66.09935

66.1327
66.13609
66.22708
66.21565
66.18486
66.24868
66.36277
66.35384
66.37105
66.50903
66.58386
66.64658
66.68313
66.64503

66.6554
66.61867
66.63543
66.60826
66.70784
66.71235
66.71326
66.76858
66.76657
66.73842
66.75934
66.73882
66.70699
66.71144
66.76622
66.77436
66.85249
66.88402
66.94946
66.92546
66.95051
66.96245
66.93757
66.99726
67.01447
67.04579
67.04751

Filter 1
15
83.29181
81.48955
84.46309
85.85041
85.44515
85.61702
83.00433
83.2745
85.70206
86.3232
86.29965
85.98669
85.41437
85.38457
84.46311
84.16639
84.29885
84.18248
83.81816
84.60954
84.66934
84.36732
84.52193
84.00822
84.59312
84.10669
83.79174
83.88102
83.33659
83.4618
83.12999
83.06192
82.83475
82.79618
82.58205
83.40016
83.56993
83.69096
84.04602
84.25886
84.49247
84.53526
84.53694
84.3271
84.48069
84.45838
84.42581
84.39813
84.01351

DGM 2
In16
65.55704
65.98822
66.07519
66.3013
66.5231
66.59145
66.65908
66.70656
66.72655
66.76666
66.81631
66.78652
66.76784
66.95723
67.00913
67.00687
67.02366
67.2538
67.22055
67.20065
67.26056
67.21245
67.14565
67.15649
67.15947
67.16693
67.30654
67.28226
67.28067
67.3147
67.37151
67.32584
67.37012
67.3325
67.3011
67.30221
67.36114
67.37721
67.38608
67.43261
67.49553
67.50866
67.43027
67.48683
67.48073
67.5087
67.56804
67.56556
67.56061

DGM 2
Out 17
65.81085
65.86675
65.95122
66.14396
66.29649
66.43246
66.50927
66.57303
66.64393
66.64482
66.67653
66.65842
66.66186

66.7144
66.81804
66.86543
66.87471
66.98847
67.08079

67.0926
67.14459
67.10732
67.10518
67.07347
67.02764
67.04303
67.10171
67.12833
67.15927
67.16577
67.21048
67.18776

67.1995
67.19442
67.13882
67.16621
67.20679
67.21077
67.25635
67.28286
67.35037
67.35474
67.35727
67.36753
67.37144
67.38148
67.41203
67.41457
67.43798

Filter 2
18
77.64974
81.02931
83.3333
85.78966
86.28821
83.54559
83.11318
85.99428
85.22795
84.12101
83.40155
82.57154
82.1957
83.33523
84.0102
84.4464
84.40266
83.92973
83.75196
83.7252
83.71428
83.62313
83.55314
83.68885
83.47376
83.13603
82.87224
83.35803
83.13754
83.2582
83.30421
83.4505
82.93905
83.22537
83.00095
83.20236
83.40939
83.56766
82.68832
81.30877
81.96932
82.32893
82.55707
82.61776
82.71602
82.5724
82.5605
82.61683
82.60943

DGM 3
In19

ITS-ASTM cordwood-PM-2020-11-19.xls

Filter 3
20

Meter #1 Meter #2
21

22

0.052515
0.081727
0.070275
0.070313
0.071765
0.070855
0.072992
0.073122

0.07081
0.067542
0.065773

0.05665
0.051699
0.045883
0.043843

0.04043
0.039374
0.037031
0.036755
0.035943
0.035395
0.034581

0.03416
0.032896
0.032811
0.032267
0.032949
0.030764
0.030765
0.030084
0.031413
0.029546

0.02791
0.028379
0.028723
0.027504
0.027777
0.028585
0.028987
0.027915
0.028859
0.029005
0.029021

0.02913

0.02791
0.027226
0.027905
0.025734
0.025747

Tunnel
24
0.087035
0.08524
0.085484
0.085847
0.088651
0.088663
0.087888
0.087147
0.086811
0.086072
0.087077
0.088017
0.088285
0.088157
0.090322
0.091196
0.090271
0.090068
0.090328
0.092704
0.092869
0.094412
0.093607
0.092312
0.092704
0.09114
0.091829
0.092318
0.091178
0.090767
0.091834
0.092394
0.091995
0.091165
0.093212
0.09276
0.091249
0.093425
0.100043
0.101558
0.102515
0.101123
0.102377
0.102386
0.10359
0.102004
0.102737
0.102722
0.100322

co
%
25

co2

25

02

27

scale
Lbs
28
19.48
17.73
15.94
14.65
13.25
12.01
10.52
9.01
7.58
6.22
5.06
4.38
4.00
3.76
3.55
3.35
3.16
2.99
2.84
2.69
252
244
233
222
2.10
1.98
1.83
1.69
1.57
1.55
1.41
1.28
1.19
1.1
1.03
0.97
0.92
0.84
0.74
0.67
0.60
0.52
0.44
0.38
0.32
0.25
0.18
0.13
0.08

0.0751786  Meter Meter
Corrected #1 #2 Draft Calculated
Scale CuFt CuFt Tunnel
19.40 12.27 2.3 -0.236871| -0.22824
17.65 12.31 2.3 -0.229568| -0.22869
15.87 12.35 2.4 -0.232431| -0.22863
14.58 12.40 2.4 -0.232422| -0.22854
13.17 12.44 2.52 -0.232059| -0.22784
11.94 12.48 2.56 -0.232286| -0.22783
10.44 12.52 2.60 -0.231752| -0.22803
8.93 12.57 24 -0.23172| -0.22821
7.50 12.61 24 -0.232297| -0.228.
6.15 12.65 2 -0.233115| -0.2284:
4.99 12.69 27 -0.233557| -0.2282:
4.31 12.74 2] -0.235838 -0.22
.93 12.78 2.86 -0.237075| -0.2279;
.68 12.82 291 -0.23852! -0.2279¢
.47 12.87 2.95 -0.239039| -0.2274.
.27 1291 .00 -0.23989: -0.2272
.09 12.95 .04 -0.240156| -0.22743
.91 13.00 .08 -0.240742| -0.22748
207 13.04 .13 -0.240811| -0.22742
2.61 13.09 Wil -0.241014| -0.22682
2.4 13.13) ¥22) -0.241151| -0.22678
2.3 13.17 .26 -0.241355] -0.2264
2.2 13.22 .31 -0.24146| -0.2266
2. 13.26 .35 -0.241776| -0.22692
2.0: 13.31 .40 -0.241797| -0.22682
1.90 13.35 .44 -0.2419: -0.22722
1.76 13.39 .49 -0.2417 -0.22704
1.62 13.44 .53 -0.242309| -0.22692
1.50 13.48 .58 -0.242309| -0.22721
1.48 13.53 .62 -0.242479| -0.22731
1.34 13.57 .67 -0.242147| -0.22704
1.21 13.62 il -0.24261 -0.2269
1.1 13.66 .76 -0.24302 -0.227
1.0: 13.70 .80 -0.242905| -0.22721
0. 13.75 -0.24281 -0.2267
0. 13.79 -0.243124| -0.22681
0.84 13.84 -0.243056| -0.22719
0.77 13.88 \ -0.242854| -0.22664
0.67 13.93 4.0: -0.242753| -0.22499
0.59 13.97 4.07 -0.243021| -0.22461
0.52 14.02 4.12 -0.242785| -0.22437
0.45 14.06 4.16 -0.242749| -0.22472
0.37 14.11 4.21 -0.242745| -0.22441
0.31 14.16 4.26 -0.24271 -0.2244
0.24 14.20 4.30 -0.243022| -0.2241
0.18 14.25 4.35 -0.243194| -0.2245
0.11 14.29 4.40 -0.243024| -0.22432
0.05 14.34 4.44 -0.243566| -0.22432
0.00 14.39 4.49 -0.243563| -0.22492

Raw Data



Intertek Testing Services

Manufacturer: SBI
Model: 1.4 Series
Date: 11-19-20
Run: 3
Project #: G104473478
Test Duration: 480
(minutes)

PRESSURE FACTOR:

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 (g):
Sample Train 2 (g):
EMISSION RATES

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

MAX Allowed

DEVIATION:

0.99850

1.00239
1.00185

60.69405
61.45878

159397

2626.235
2593.556

10.242
9.337

1.28
1.17

7.50%

4.62%

RESULTS

Average emission rate:(gr/hr) 1.224
Burn Rate (Dry kg/hr): 0.913
BAROMETRIC PRESSURE
Average: 29.875
Start: 29.95
End: 29.8
DRY GAS METER VALUES
DGM #1 Final: 407.556
Initial: 347.516
DGM #2 Final: 127.237
Initial: 66.468
TEMPERATURES (DEG. RANKIN)
DGM #1: 526.740
DGM #2: 527.023
CALIBRATION FACTORS
DGM #1: 1.0100
DGM #2: 1.0110
TUNNEL FLOW RATE: 332.077
PARTICULATE CATCH (mg)
Total Sample Train 1: 3.9
Total Sample Train 2: 3.6
Filter and seal Sample Train 1: 3
Filter and seal Sample Train 2: 2.9
Probe Sample Train 1: 0.9
Probe Sample Train 2: 0.7




Room Temp Bar Pressure Relative Humidity

Before After Before After Before After
78 81 29.95 29.80 13.9 12.5
Average Dilution Tunnel Measurements Sample Dat
Burn Velocity Flow Rate Temp Total Sample Particulate (
Time (Ft/sec) (dscf/min) (R) 1 2 1
480 16.70 332.08 543.80 60.69 61.46 3.90
Dilution Tunnel Dual Train Precision
Sample Ratios Total Emissions (g)
Train 1 Train 2 Train 1 Train 2 Deviation (%)
2626.23 2593.56 10.24 9.34 4.62%
Burn Initial Run
Rate Surface Draft Time
0.913 0.000 0.053 480.000
Run Date Burn Rate ' Emission

3 2020-11-19 0.913 1.224



Intertek E&E Boiler Tunnel Traverse Worksheet
Static Pressure:

Barometer: 29.95

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT
A CENTER 0.085 105.700 0.2915
B CENTER 0.090 107.100 0.3000
A1 0.073 111.100 0.2702 PITOT
A2 0.089 112.200 0.2983 CONSTANT= 0.9560
A3 0.076 111.600 0.2757
A4 0.080 79.500 0.2828
B1 0.086 109.400 0.2933
B2 0.092 110.900 0.3033
B3 0.076 110.600 0.2757
B4 0.056 97.600 0.2366

AVERAGE 105.57 0.2827



E&E FUEL LOAD DATA SHEET

Test Load Weight:

Lower Ideal Upper
Firebox Volume: 1.55 cu. ft | 17.67 | 18.60 | 19.53 |
Load Volume: cu. ft Loading Density: ~ 12.567  Ibs./ft3
Number of Spacers:[ | Load Density:  12.567  lbs./ft3
Piece Size: Weight Meter Moisture Content
Thick x Wide x Length Ibs Dry Uncorrected %

2 4 16 3.52 28.00 22.90 13.00 84.00
2 4 16 3.51 30.60 14.10 16.50 84.00
2 4 16 3.79 24.10 16.10 15.90 84.00
2 4 16 5.45 27.90 14.20 17.30 84.00
2 4 16 3.21 18.00 27.30 19.80 84.00
0.00
0.00
0.00
0.00

Test Load Weigh{ _19.479] ibs. Dry Weigh _ 7:340] kg.

Average Moisture Content: %

Dry]  20.38 20.380 Wet: 16.930
Pre-test moisture content: %
#DIV/0! Wet: #DIV/0!

b
o

Ibs. 20% to 25% of test load

Coal Bed Range:[ __ 39]ibs.  to



November 20, 2015 Adjunct to ASTM E XXXX Wood Heater Cordwood Test Method

Cordwood Fuel Load Calculators - 12 Ib/ft> Nominal Load Density

Core 45-65% of Total Load Weight, Remainder 35-55% of Total Load Weight
Values to be input manually

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

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

Nominal Required Load Density (wet basis) 12|b/f?
Usable Firebox Volume ﬂ3

[Total Nom. Load Wt. Target 18.6 Ib
Total Load Wt. Allowable Range 17.67 to 19.53 Ib
Core Target Wt. Allowable Range 8.37 to 12.09 Ib
Remainder Load Wt. Allowable Range 6.51 to 10.23 b
Mid-Point
Core Load Fuel Pc. Wt. Allowable Range 2.79 to 4.65 b 3.72
Remainder Load Pc. Wt. Allowable Range 1.86 to 5.58 b 3.72 Fuel Piece Moisture Reading (%-dry basis)
Pc. # Ordre 1 2 3 Ave. Pc. Wt. Dry Basis
Core Load Piece Wt. Actual 1] 3.52|lb In Range 28 229 13 213 In Range 290 b 131 kg
2 3.51}lb In Range 30.6 14.1 16.5 20.4 In Range 291 b 132 kg
3 3.79|lb In Range 24.1 16.1 15.9 18.7 In Range 319 b 1.45 kg
Core Load Total. Wt. Actual 10.81 Ib In Range
Pc. #
Remainder Load Piece Wt. 1] 5.45|lb In Range 27.9 14.2 17.3 19.8 In Range 4.55 |b 2.06 kg
(2 or 3 Pcs.) 2 3.21}lb In Range 18 27.3 19.8 217 In Range 264 Ib 1.20 kg
3 Ib NA 0.00 |Ib 0.00 kg
Remainder Load Piece Weight Ratio - Small/Large 59% In Range <67% Total Load Ave. MC % (dry basis) 203 In Range
Remainder Load Tot. Wt. Act 8.67 Ib In Range Total Load Ave. MC % (wet basis) 16.9
Total Load Wt. Actual 19.48 b In Range Total Test Load Weight (dry basis) ————» 16.20 Ib 735 kg
Core % of Total Wt. 56% In Range 45-65% Total Fuel Weight Burned During Test Run (dry basis) 16.1 Ib 731 kg
Remainder % of Total Wt. 44% In Range 35-55%
Actual Load % of Nominal Target 105% In Range 95-105%
Actual Fuel Load Density 12.6 Ib/ft’ 2.92185
JAllowable Charcoal Bed Wt. Range (Ib) 2.0 to 3.8 Mid-Point 20.38
Actual Charcoal Bed Wt. I .Sllb In Range 2.9 3.82 braise
Actual Fuel Load Ending Wt. | 0.1]ib Ib > 90%
[Total Wt. of Fuel Burned During Test Run |b. 19.4 Ib
For Usable Firebox Volumes above 3.0 ft’ - Low and Medium Fire
Nominal Required Load Density (wet basis) | 12|lb/ft
Usable Firebox Volume 0.00|ft*
[Total Nom. Load Wt. Target 1 0 b
[Total Load Wt. Allowable Range 0.00 to 0.00 b
Core Target Wt. Allowable Range 0.00 to 0.00 b
Remainder Load Wt. Allowable Range 0.00 to 0.00 b
Mid-Point
Core Load Fuel Pc. Wt. Allowable Range 0.00 to 0.00 Ib 0.00
Remainder Load Pc. Wt. Allowable Range 0.00 to 0.00 Ib 0.00 Fuel Piece Moisture Reading (%-dry basis)
Pc. # 1 2 Ave. Pc. Wt. Dry Basis
Core Load Piece Wt. Actual 1 b In Range #DIV/0! #DIV/0! #DIV/O! b | #DIV/O! kg
2 Ib In Range #DIV/0! #DIV/0! #DIV/O! Ib  #DIV/0! kg
3 Ib In Range #DIV/0! #DIV/0! #DIV/O! b #DIV/0! kg
Core Load Total. Wt. Actual 0.00 Ib In Range
Pc. #
Remainder Load Piece Wt. 1 b In Range #DIV/0! #DIV/0! #DIV/0! |b | #DIV/O! kg
(3 or 4 Pcs.) 2 Ib In Range #DIV/0! #DIV/0! #DIV/0O! Ib  #DIV/0! kg
3 Ib In Range #DIV/0! #DIV/0! #DIV/O! b #DIV/0! kg
4 Ib NA NA NA NA b NA kg
Remainder Load Piece Weight Ratio - Small/Large #NOMBRE! #NOMBRE! <67% Total Load Ave. MC % (dry basis) #DIV/0! #DIV/0!
Remainder Load Tot. Wt. Act 0.00 Ib In Range Total Load Ave. MC % (wet basis) #DIV/0!
[Total Load Wt. Actual 0.00| b In Range Total Test Load Weight (dry basis) #DIV/0O! |b  #DIV/0! kg
Core % of Total Wt. #DIV/0! #DIV/0! 45-65% Total Fuel Weight Burned During Test Run (dry basis) #DIV/0! |b | #DIV/O! kg
Remainder % of Total Wt. #DIV/0! #DIV/0! 35-55%
Actual Load % of Nominal Target #DIV/0! #DIV/0! 95-105%
Actual Fuel Load Density #DIV/O!  Ib/ft
|Allowable Charcoal Bed Wt. Range (Ib) 0.1 to -0.1 Mid-Point
Actual Charcoal Bed Wt. I Ilb 0.0
Actual Fuel Load Ending Wt. | |ib Valid Test > 90%

[Total Wt. of Fuel Burned During Test Run |b. 0.0 Ib




November 20 Adjunct to ASTM E XXXX Wood Heater Cordwood Test Method
Cordwood Fuel Load Calculators - 10 Ib/ft* Nominal Load Density
Core 45-65% of Total Load Weight, Remainder 35-55% of Total Load Weight

Values to be input manually|

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 Ti
\. PA 19428, ALL RIGHTS RESERVED.

CONSHOHOCK

SOCIETY. COPYRIGHT ASTM, 100 BARR HARBOR DRIVE, WEST

[For All Usable Firebox Volumes - High Fire Test Only

Nominal Required Load Density (wet basis) 10|Ib/ft*
Usable Firebox Volume [ iss)e
[Total Nom. Load Wt. Target 15.50 Ib
Total Load Wt. Allowable Range 14.70 to 16.30 b
Core Target Wt. Allowable Range 7.00 to 10.10 Ib
Remainder Load Wt. Allowable Range 5.40 to 8.50 b
Mid-Point
Core Load Pc. Wt. Allowable Range 230 to 3.90 Ib 3.10
Remainder Load Pc. Wt. Allowable Range 1.60 to 8.50 Ib 5.05
Pc. #
Core Load Piece Wt. Actual 1 3.79|lb In Range
2| 2.96|Ib In Range
3 3.20|Ib In Range
Core Load Total. Wt. Actual 9.95 Ib In Range
Pc. #
Remainder Load Piece Wt. 1| 3.85|Ib In Range
(1to 3 Pcs.) p) 2.41|ib In Range
3 Ib NA
Remainder Load Piece Weight Ratio - Small/Large 63% In Range <67%
Remainder Load Tot. Wt. Act 6.26 b In Range
Total Load Wt. Actual 16.21 b In Range
Core % of Total Wt. 61% In Range 45-65%
Remainder % of Total Wt. 39% In Range 35-55%
[Actual Load % of Nominal Target 105% In Range 95-105%
[Actual Fuel Load Density 10.5 Ib/ft’
Kindling and Start-up Fuel
Kindling Wt. (20% of Tot. Load Wt.) 3.24 b
[Actual Kindling W. 320w In Range 19.7%)
Maximum Start-up Fuel Wt. (30% of Tot. Load Wt.) 4.86 Ib
JActual Start-up Fuel Wt. 4‘81||b In Range 29.7%|
JAllowable Residual Start-up Fuel Wt. Range 1.6 to 32 Ib Mid-Point
Actual Residual Start-up Fuel Wt. LEZIIb In Range 2.4
[Total Wt. All Fuel Added (wet basis) 24.22 |Ib
High Fire Test Run End Point Range Low High Mid-Point
Based on Fuel Load Wt. (w/tares) 15 to 18 Ib 16
JActual Fuel Load Ending Wt. NAIIb

|Fue| Piece Moisture Reading (%-dry basis)
3

1 2 Ave.
27.1 16.9 17.3 20.4 In Range 3.15 b
20.8 23.9 183 21.0 In Range 2.45 b
25.4 14.8 18 19.4 In Range 2.68 b
19.2 25.4 23.6 227 In Range 3.14 b
28.2 izl 19.2 21.5 In Range 1.99 Ib
0.00 Ib
Total Load Ave. MC (%-dry basis) 21.0 In Range
Total Load Ave. MC % (wet basis) 17.4
Total Test Load Weight (dry basis) ———— 8 13.40 b
Kindling Moisture (%-dry basis)
10 10 10 I 10.0 In Range 291 b
Start-up Fuel Moisture Readings (%-dry basis)
23.7 25.9 20.6 I 23.4 In Range 3.90 Ib
Total Wt. All Fuel Added (dry basis) ————————————p 20.20 b
Total Wt. All Fuel Burned (dry basis) ————» | #VALEUR! Ib

Pc. Wt. Dry Basis

143 kg
111 kg
121 kg

142 kg
0.90 kg
0.00 kg

6.08 kg

132 kg

177 kg

9.16 kg
HVALEUR! kg
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Time

Flue

Room ' Tunnel

DGM 1

Filter 1

DGM 2

DGM 2

Temp 1

Temp 2 Dry Bulb 3

In13

15

In16

Out 17

291.8188

476.276
406.0436
375.1528
382.7497
401.4045
411.8635

77.94356 101.3224
76.04201 107.7105
75.97363 101.5783
79.98128 97.38237
84.87257 96.45232
78.36111  101.209
78.36445 101.0671

66.80246
66.84832
67.05083
67.20633
67.40218
67.53975
67.67699

66.84832
67.05083
67.20633
67.40218
67.53975
67.67699

84.57009
83.52639
82.87226
82.55176
81.94248
83.56793
84.55246

ITS-ASTM cordwood-PM-2020-11-19 - 1sthour.xls

DGM 3
In19

Filter 3 Meter #1 Meter #2
21

20

22

Draft

23
0.052515
0.081727
0.070275
0.070313
0.071765
0.070855
0.072992

0.087035

0.08524
0.085484
0.085847
0.088651
0.088663
0.087888

scale
Lbs
28
19.48
17.73
15.94
14.65
13.25
12.01
10.52

10.516029
Corrected
Scale

Meter
#1
Cu Ft

Meter
#2
Cu Ft

Draft Calculated
Tunnel

Raw Data
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Intertek Testing Services

Manufacturer: SBI
Model: 1.4 Series
Date: 11-19-20
Run: 3 - First hour
Project #: G104473478
Test Duration: 60
(minutes)

PRESSURE FACTOR:

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:

0.99850

1.00148
1.14783

7.25365
0.00000

19002

2619.602
#DIV/0!

6.811
#DIV/0!

6.81
#DIV/0!

7.50%

#DIV/0!

ITS-ASTM cordwood-PM-2020-11-19 - 1sthour.xls

Emissions
RESULTS
Average emission rate:(gr/hr) #DIV/0!
Burn Rate (Dry kg/hr): 2.570
BAROMETRIC PRESSURE
Average: 29.875
Start: 29.95
End: 29.8
DRY GAS METER VALUES
DGM #1 Final: 51.340
Initial: 44158
DGM #2 Final: 0.000
Initial: 0.000
TEMPERATURES (DEG. RANKIN)
DGM #1: 527.218
DGM #2: 460.000
CALIBRATION FACTORS
DGM #1: 1.0100
DGM #2: 1.0110
TUNNEL FLOW RATE: 316.695
PARTICULATE CATCH (mg)
Total Sample Train 1: 2.6
Total Sample Train 2: 0
Filter and seal Sample Train 1: 1.9
Filter and seal Sample Train 2:
Probe Sample Train 1: 0.7

Probe Sample Train 2:




2020-11-20-Run 4.xIs Surface Temperature

Time Ambiant Flue Dilution Tt Firebox Top Firebox Back Firebox Right Firebox Left Firebox Botta
0.00 68.354 68.97143293 69.22652 68.5037003 68.46659411 68.40280329 68.42448404 68.2547846
10.00 68.6501 311.8731189 80.68048 3244757342 124.5959009 127.0304212 124.1705283  68.747649
20.00 69.4151 406.1683542 88.99083 632.7343617 180.0293494 215.5037838 217.1580741 80.5376414
30.00 70.4425 466.6533281 95.74525 767.5060588 254.4042828 296.380384 295.1677406 118.984487
40.00 71.9631 456.6001755 98.18411 781.6531561 326.7320112  370.525769 363.1209328 180.558399
50.00 72.3569 418.786967 99.44449 643.2779809 340.6737249 397.0126549 387.8104829 235.908553
60.00 71.9054 566.4371044 109.5623 863.2025552 327.0036578 410.3833525 381.5643416 257.904265
70.00 71.7857 566.9272815 109.3738 912.404892 174.2960315 443.6606493 398.2412591 267.617921
80.00 71.0356 549.1007142 108.7061 904.601905 176.5323957 469.452845 4224192975 275.412767
90.00 71.2009 507.6891354 105.8265 885.2362753 188.0510829 486.3918524 441.730267 287.469939
100.00 70.7664 424.8134754 100.056 753.126081 195.1348749 487.2892939 451.9133664 304.159973
110.00 69.8377 371.9504589 95.03267 643.8733038 190.3866629 465.6653222 438.1642764 313.685995
120.00 70.3462 353.3753872 92.79383 606.3470471 185.6521475 444.3546054 423.7715072 322.067755
130.00 69.6635 345.2914097 91.25259 589.5781404 185.6414549  429.969346 4115964392 329.715558
140.00 69.0663 323.6460016 89.40757 564.3503599 185.9765345 420.0795566 404.6967021 339.873917
150.00 68.5623 303.2493139 87.81961 518.8276527 184.5894395 402.9182864 400.7020088 349.345521
160.00 68.7496 276.0520112 85.97834 483.6605376 180.3328988 386.4317572 392.259742 357.796472
170.00 68.5673 245.3235467 83.73057 417.1343337 165.9669608 365.6593632 364.8283505 361.211577
180.00 70.7646 228.0760751 83.48242 352.5633285 157.7630406 347.6346589 342.0811965 345.099044
190.00 71.1976 215.5087243 82.27582 319.3124219 153.2684829 331.9135637 325.372906 345.609522
200.00 71.4737 207.2032572 81.31421 300.4171606 149.5915376 320.0695294 312.972413 348.189703
205.00 71.2675 203.2519596 80.95694 293.2025467 148.8860182 315.3685355 307.3918881 348.794099



Time
10.0

10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
205.0

Flue
Temp 1
68.97143
311.8731
406.1684
466.6533
456.6002

418.787
566.4371
566.9273
549.1007
507.6891
424.8135
371.9505
353.3754
345.2914

323.646
303.2493

276.052
245.3235
228.0761
215.5087
207.2033

203.252

Room

Tunnel

Temp 2 Dry Bulb 3

68.35402

68.6501
69.41509
70.44253
71.96306
72.35694
71.90538
71.78568
71.03562
71.20088

70.7664
69.83768
70.34619
69.66355
69.06633
68.56232
68.74955
68.56729
70.76459
71.19763
71.47371
71.26747

69.22652
80.68048
88.99083
95.74525
98.18411
99.44449
109.5623
109.3738
108.7061
105.8265

100.056
95.03267
92.79383
91.25259
89.40757
87.81961
85.97834
83.73057
83.48242
82.27582
81.31421
80.95694

DGM 1
In13
67.78272
68.05886
67.99269
67.95517
67.9042
67.92898
67.98069
68.0255
67.98022
68.1378
68.18144
68.27172
68.25446
68.38684
68.36472
68.40056
68.47023
68.50934
68.52778
68.55984
68.45564
68.4876

DGM 1
Out 14
67.85654
67.80072
67.66156
67.62736
67.55094
67.54527
67.57865
67.59676
67.60279

67.619
67.68267
67.78381
67.84704
67.89104
67.89936
67.94187
68.03908

68.0782
68.1004
68.0941
68.06411
68.05896

Filter 1
15
82.30454
84.00842
82.77461
83.90101
86.60906
84.39952
83.89654
85.88636
82.76016
84.83115
83.06377
86.13532
83.94144
83.19894
82.42364
82.15946
82.87405
87.29025
82.05062
83.68098
84.97515
85.48266

DGM 2
In16
67.87823
68.08639
67.98144
67.95267
67.92213
67.95358
68.02156
68.04593
68.02443
68.10945
68.1781
68.29215
68.35787
68.43187
68.44894
68.4731
68.58071
68.61732
68.6245
68.58485
68.49191
68.58265

DGM 2
Out 17
68.12761
68.09473
67.97768

67.9118
67.89002
67.83973
67.87477
67.90164

67.9085

67.9318
68.01339

68.092
68.17315
68.24674
68.26799
68.32259
68.40185
68.46389
68.47817
68.47687
68.44814
68.48468

Filter 2
18
84.19946
82.75129
84.8018
87.26381
84.54368
83.68347
82.63313
82.72769
82.08739
82.83172
85.30232
86.58442
86.67266
86.80835
86.35681
85.89564
85.80808
85.96504
85.55929
85.82954
86.13248
86.07531

DGM 3
In19

ITS-ASTM cordwood-PM-2020-11-20.xls

Filter 3 Meter #1 Meter #2
22

20

Draft
23
0.00226
0.064944
0.072713
0.075715
0.073802
0.076066
0.08874
0.08526
0.08457
0.08122
0.070929
0.064954
0.060876
0.062378
0.058149
0.056687
0.051474
0.046129
0.042311
0.040258
0.037589
0.038125

Tunnel
24

0.0933
0.091926
0.088603
0.088686
0.085881
0.086518
0.084091
0.085755
0.085529
0.085206
0.088242
0.088426
0.091773
0.088565
0.091114
0.091813
0.093848
0.08879
0.091583
0.091327
0.089922
0.089954

co
%
25

co2

25

02

27

scale
Lbs
28
7.92
6.75
5.15
3.48
2.02
16.69
14.43
12.12
9.95
8.19
7.00
6.31
5.68
5.06
4.55
4.12
3.77
3.57
3.43
3.28
3.13
3.05

2.0224882  Meter Meter
Corrected #1 #2 Draft Calculated
Scale CuFt CuFt Tunnel
5.90 14.39 4.49 -0.249435| -0.22668
4.72 14.43 4.54 -0.233764| -0.22702
3.12 14.48 4.58 -0.231822| -0.22785
1.46 14.52 4.62 -0.231071| -0.22783
0.00 14.56 4.66 -0.231549| -0.22853
14.67 14.60 4.71 -0.230984| -0.22837
12.41 14.65 4.75 -0.227815| -0.22898
10.10 14.69 4.79 -0.228685| -0.22856
7.92 14.73 4.84 -0.228857| -0.22862
6.16 14.77 4.88 -0.229695| -0.2287
4.98 14.82 4.92 -0.232268| -0.22794
4.29 14.86 4.96 -0.233762| -0.22789
3.65 14.90 5.01 -0.234781| -0.22706
3.04 14.94 5.06 -0.234405| -0.22786
253 14.99 5.09 -0.235463| -0.22722
2.10 15.03 5.14 -0.235828| -0.22705
1.75 15.07 5.18 -0.237132| -0.22654
1.55 16.12 5.22 -0.238468| -0.2278
1.41 15.16 5.27 -0.239422|  -0.2271
1.25 15.20 5.31 -0.239935| -0.22717
1.10 15.25 5.35 -0.240603| -0.22752
1.03 16.27 5.37 -0.240469| -0.22751

Raw Data



Intertek Testing Services

Manufacturer: SBI
Model: 1.4 Series
Date: 11-20-20
Run: 4
Project #: G104473478
Test Duration (min): 205
Duration w/o cold-start: 160

PRESSURE FACTOR:

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 (g):
Sample Train 2 (g):

EMISSION RATES

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

MAX Allowed

DEVIATION:

0.99181

0.99998
0.99961

24.90843
25.04634

66372

2664.620
2649.949

7.461
7.685

2.18
2.25

7.50%

1.48%

RESULTS

Average emission rate:(gr/hr) 2.22
Burn Rate (Dry kg/hr): 2.02
BAROMETRIC PRESSURE
Average: 29.675
Start: 29.7
End: 29.65
DRY GAS METER VALUES
DGM #1 Final: 432.521
Initial: 407.655
DGM #2 Final: 152.259
Initial: 127.271
TEMPERATURES (DEG. RANKIN)
DGM #1: 528.012
DGM #2: 528.204
CALIBRATION FACTORS
DGM #1: 1.0100
DGM #2: 1.0110
TUNNEL FLOW RATE: 323.763
PARTICULATE CATCH (mg)
Total Sample Train 1: 2.8
Total Sample Train 2: 2.9
Filter and seal Sample Train 1: 2.5
Filter and seal Sample Train 2: 2.5
Probe Sample Train 1: 0.3
Probe Sample Train 2: 0.4




Room Temp Bar Pressure Relative Humidity Air Velocity

Before After Before After Before After Before After
68 71 29.70 29.65 25.9 26.2 0 0
Average Dilution Tunnel Measurements Sample Data
Burn Velocity Flow Rate Temp Total Sample Particulate Catch
Time (Ft/sec) (dscf/min) (R) 1 2 1 2
205 16.63 323.76 551.81 24 .91 25.05 2.80 2.90
Dilution Tunnel Dual Train Precision
Sample Ratios Total Emissions (g)
Train 1 Train 2 Train 1 Train 2 Deviation (%)
2664.62 2649.95 7.46 7.68 1.48%
Burn Initial Run Average
Rate Surface Draft Time Draft
1.579 0.000 0.002 205.000 ' 0.061
Run Date Burn Rate | Emission

4 2020-11-20 1.579 2.216



Intertek E&E Boiler Tunnel Traverse Worksheet
Static Pressure:

Barometer: 29.7

TUNNEL TUNNEL SQUARE

VELOCITY TEMP ROOT
A CENTER 0.094 68.200 0.3066
B CENTER 0.098 68.100 0.3130
A1 0.084 68.200 0.2898 PITOT
A2 0.096 68.200 0.3098 CONSTANT= 0.9610
A3 0.084 68.100 0.2898
A4 0.088 67.200 0.2966
B1 0.093 68.200 0.3050
B2 0.099 68.200 0.3146
B3 0.087 68.200 0.2950
B4 0.066 68.000 0.2569

AVERAGE 68.06 0.2977



E&E FUEL LOAD DATA SHEET

Test Load Weight:

Lower Ideal Upper
Firebox Volume: 1.55 cu. ft | 17.67 | 18.60 | 19.53 |
Load Volume: 1.5500 cu. ft Loading Density: 10.290 Ibs./ft3
Number of Spacers:[ | Load Density: ~ 10.290  Ibs./ft3
Piece Size: Weight Meter Moisture Content
Thick x Wide x Length Ibs Dry Uncorrected %
2 4 16 3.20 15.00 24.60 17.80 84.00
2 4 16 3.80 25.70 17.80 17.00 84.00
2 4 16 2.97 16.70 21.00 19.00 84.00
2 4 16 5.98 26.20 18.70 16.10 84.00
0.00
0.00
0.00
0.00
0.00
Test Load Weigh{ 15.950 | Ibs. Dry Weig 6.047 | kg.
Average Moisture Content: %
Dry 19.63 19.633 Wet: 16.411

Pre-test moisture content: %

#DIV/O! wet: [#DIV/O!

Coal Bed Range:[ __ 32]ibs. to Ibs. 20% to 25% of test load



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 manually|

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.

For All Usable Firebox Volumes - High Fire Test Only

Nominal Required Load Density (wet basis)

10|1b/ft®

Usable Firebox Volume

1.55|ft*

Total Nom. Load Wt. Target

15.50 Ib

Total Load Wt. Allowable Range 14.70 to 16.30 b
Core Target Wt. Allowable Range 7.00 to 10.10 Ib
Remainder Load Wt. Allowable Range 5.40 to 8.50 Ib
Mid-Point
Core Load Pc. Wt. Allowable Range 2.30 to 3.90 Ib 3.10
Remainder Load Pc. Wt. Allowable Range 1.60 to 8.50 Ib 5.05
Pc. #

Core Load Piece Wt. Actual 1 3.20]Ib In Range

2| 3.80]Ib In Range

3] 2.97|Ib In Range
Core Load Total. Wt. Actual 9.97 Ib In Range

Pc. #

Remainder Load Piece Wt. 1 5.98]Ib In Range
(1 to 3 Pcs.) 2| Ib NA

3 Ib NA
Remainder Load Piece Weight Ratio - Small/Large 100% NA <67%
Remainder Load Tot. Wt. Act 5.98 Ib In Range
Total Load Wt. Actual 15.95| b In Range
Core % of Total Wt. 63% In Range 45-65%
Remainder % of Total Wt. 37% In Range 35-55%
Actual Load % of Nominal Target 103% In Range 95-105%
Actual Fuel Load Density 10.3 Ib/ft®
Kindling and Start-up Fuel
Maximim Kindling Wt. (20% of Tot. Load Wt.) 3.19 b
Actual Kindling Wt. Ib In Range 19.8%)
Maximum Start-up Fuel Wt. (30% of Tot. Load Wt.) 4.79 Ib
Actual Start-up Fuel Wt. 4.69]Ib In Range 29.4%)|
Allowable Residual Start-up Fuel Wt. Range 1.6 to 3.2 Ib Mid-Point
Actual Residual Start-up Fuel Wt. 1.61}lb In Range 2.4
Total Wt. All Fuel Added (wet basis) 23.80 |b
High Fire Test Run End Point Range Low High Mid-Point
Based on Fuel Load Wt. (w/tares) 1.4 to 1.8 Ib 1.6
Actual Fuel Load Ending Wt. I 1‘44||b In Range

Fuel Piece Moisture Reading (%-dry basis)

Total Wt. All Fuel Added (dry basis)

1 2 3 Ave.
15 24.6 17.8 19.1 In Range
25.7 17.8 17 20.2 In Range
16.7 21 19 18.9 In Range
26.2 18.7 16.1 203 In Range
Total Load Ave. MC (%-dry basis) 19.8 In Range
Total Load Ave. MC % (wet basis) 16.5
Total Test Load Weight (dry basis)
Kindling Moisture (%-dry basis)
10 10 10 | 1200 inRange
Start-up Fuel Moisture Readings (%-dry basis)
23 24.2 162 | 211 |inRange

Total Wt. All Fuel Burned (dry basis)

Pc. Wt. Dry Basis
2.69 Ib
3.16 Ib
2.50 Ib

4.97 b
0.00 Ib
0.00 Ib

1332 Ib

2.87 b

3.87 Ib

20.06 Ib
17.0 Ib

1.22 kg
1.43 kg
1.13 kg

2.25 kg
0.00 kg
0.00 kg

6.04 kg

1.30 kg

1.76 kg

9.10 kg
7.7 kg
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Time

Flue

Room ' Tunnel

DGM 1

Filter 1

DGM 2

DGM 2

Temp 1

Temp 2 Dry Bulb 3

In13

15

In16

Out 17

68.97143
311.8731
406.1684
466.6533
456.6002

418.787
566.4371

68.35402 69.22652

68.6501 80.68048
69.41509 88.99083
70.44253 95.74525
71.96306 98.18411
72.35694 99.44449
71.90538 109.5623

68.11968
68.23609
68.37048
68.53476
68.72018
68.88585
68.96172

68.96172

84.22924
82.93011
87.65524
84.55784
83.12302
87.57977
85.40509

ITS-ASTM cordwood-PM-2020-11-20 - 1sthour.xls

DGM 3
In19

Filter 3 Meter #1 Meter #2
22

20

21

Draft

23
0.00226
0.064944
0.072713
0.075715
0.073802
0.076066
0.08874

scale
Lbs
28

7.92
6.75
5.15
3.48
2.02
16.69
14.43

2.0224882
Corrected
Scale

Meter
#1
CuFt

Meter
#2
Cu Ft

Draft Calculated
Tunnel

Raw Data
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Intertek Testing Services

Manufacturer: SBI
Model: 1.4 Series
Date: 11-20-20
Run: 4 - First hour
Project #: G104473478
Test Duration: 60
(minutes)

PRESSURE FACTOR:

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:

0.99181

0.99897
1.14783

7.38211
0.00000

19349

2621.101
#DIV/0!

4.456
#DIV/0!

4.46
#DIV/0!

7.50%

#DIV/0!

ITS-ASTM cordwood-PM-2020-11-20 - 1sthour.xls

Emissions
RESULTS
Average emission rate:(gr/hr) #DIV/0!
Burn Rate (Dry kg/hr): 6.778
BAROMETRIC PRESSURE
Average: 29.675
Start: 29.7
End: 29.65
DRY GAS METER VALUES
DGM #1 Final: 58.738
Initial: 51.361
DGM #2 Final: 0.000
Initial: 0.000
TEMPERATURES (DEG. RANKIN)
DGM #1: 528.547
DGM #2: 460.000
CALIBRATION FACTORS
DGM #1: 1.0100
DGM #2: 1.0110
TUNNEL FLOW RATE: 322.488
PARTICULATE CATCH (mg)
Total Sample Train 1: 1.7
Total Sample Train 2: 0
Filter and seal Sample Train 1: 1.7
Filter and seal Sample Train 2:
Probe Sample Train 1: 0

Probe Sample Train 2:




Filters pre-weights

General information

Project: G104473478
Project Engineer: Claude Pelland
Scale ID: SBI-206
Date 2020-11-10 2020-11-12 2020-11-16 2020-11-17 2020-11-18 2020-11-19 2020-11-20
Pression barométrique 99.95 100.1 98.5 99.4 101.0 101.4 101.0
5 - |sBI-237 0.1000] 0.1000 0.0999 0.1000 0.1000 0.1000 0.1000 0.0999
£ g [sBl-238 10.0001] 10.0001 | 10.0000 | 10.0001 | 10.0000 | 10.0001 | 10.0000 | 10.0001
S % [sl-238 200.0000| 200.0000 | 200.0000 | 200.0000 | 200.0000 | 200.0000 | 199.9999 | 200.0001
Start Time [Temp. [°F] |13n31 | 72.3]9hoo 73.5|sh46 68.3|9h35 68.8|10n25 | 68.7]10n21 | 68.4]8h30 68.9
End Time |RH [%] 15h00 2.1]11h30 OJohao 0.2]10h25 0.1]11h07 0.1]10n48 0.4]9hn30 1.6
Filter ID | Weight (g) | Weight (g) | Weight (g) | Weight (g) | Weight (g) | Weight (g) | Weight (g)
front L 183.3 183.3 183.3 183.3
rear 2
front 3 179.0 179.0 179.0 179.0
rear 4
front > 183.5 183.5 183.5 183.5
rear 6
front / 183.9 183.9 183.9 183.8
rear 8
front s 184.3 184.3 184.3 184.3
rear 10
front 11 184.0 184.0 184.0 184.0
rear 12
front 17 182.4 182.4 182.4 182.4
rear 18
front 21 182.4 182.4 182.4 182.4
rear 22
front 23 183.7 183.7 183.7 183.6
rear 24
front 25 185.1 185.0 185.0
rear 26
front 29 185.0 185.0 185.0
rear 30
front 33 183.4 183.4 183.4
rear 34




Probes pre-weights
General information

Project:

Project Engineer:

Scale ID:

G104473478

Claude Pelland

SBI-206

Date 2020-11-03 | 2020-11-10 | 2020-11-12 | 2020-11-16 | 2020-11-17 | 2020-11-18 | 2020-11-19 | 2020-11-20
Pression barométrique 100.1 99.95 100.1 98.5 99.4 101.0 101.4 101.0
§ o SBI-237 0.1000f 0.1000 0.1000 0.0999 0.1000 0.1000 0.1000 0.1000 0.0999
g § SBI-238 10.0001] 10.0000 10.0001 10.0000 10.0001 10.0000 10.0001 10.0000 10.0001
8 “ |sB1-238 200.0000] 200.0000 | 200.0000 | 200.0000 | 200.0000 | 200.0000 | 200.0000 | 199.9999 | 200.0001
Start Time  [Temp. [°F] J1ah42 | 68.6]13h31 | 72.3Joh00 | 73.5]shae | 68.3]on3s | 68.8]10n25 | 68.7]10n21 | 68.4]8h30 | 68.9
End Time RH [%] 15h20 | 0.2]15h00 [ 2.1]11h30 OJoh4o 0.2J1on25 | 0.1J11ho7 | 0.1]10nas | 0.4]on30 1.6
Probe ID | Weight (g) | Weight (g) | Weight (g) | Weight (g) | Weight (g) | Weight (g) [ Weight (g) | Weight (g)
2 79.7016 | 79.7025 79.7023 79.7022 79.7017 79.7016
3 79.8828 79.8844 | 79.8836 | 79.8838 79.8831 79.8830
5 80.6304 | 80.6310 | 80.6305 80.6308 | 80.6303 | 80.6300 | 80.6301
10 80.1548 80.1561 | 80.1552 80.1552 | 80.1544 | 80.1542 | 80.1542
18 80.8795 80.8805 | 80.8801 80.8803 | 80.8799 | 80.8794 | 80.8796
32 80.6796 | 80.6813 | 80.6806 | 80.6808 | 80.6800 | 80.6798 | 80.6799
33 82.8748 80.8758 | 80.8749 80.8752 | 82.8748 | 82.8743 | 82.8742
34 80.7717 80.7734 | 80.7724 | 80.7728 | 80.7720 | 80.7718 | 80.7719
59 94.3348 94.3354 | 94.3352 94.3353 [ 94.3349
60 94.1209 94.1216 | 94.1215 94.1214 | 94.1210
64 94.2243 94.2260 | 94.2251 94.2253 | 94.2245 | 94.2245
65 94.0268 94.0276 | 94.0275 94.0276 | 94.0269




General information

Filters weights

FILTER-Runl

Project: G104473478
Project Engineer: Claude Pelland
Scale ID: SBI-206
Date/Pressure [kPa] 2020-11-17/99.4 2020-11-17/99.4 2020-11-26/100.5 2020-11-30/100.1
. . SBI-237 0.1000 0.1000 0.1000 0.0999 0.1000
Calibration
Record SBI-238 10.0001 10.0000 10.0000 10.0001 10.0001
SBI-238 200.0000 200.0000 200.0000 200.0000 199.9999
Start Time [Temp. [°F] |on3s 68.8]18h10 68.8]11h15 69.0]10n20 70.7
End Time |RH [%] 10h25 0.1|18h1s 0.1]11n4s 0.2]10n40 1.7
Run| Sampling train Filter ID | Pretest Weight (mg) | Post test Weight (mg)| Post test Weight (mg)| Post test Weight (mg)
1 front L 183.3 188.3 188.2 188.2
rear 2
1| 2 front 3 179.0 183.8 184 183.9
rear 4
front 5
3 (1 hr)f——2 1835 187.4 186.9 186.9
rear 6
Date/Pressure
. . SBI-237 0.1000
Calibration
SBI-238 10.0001
Record
SBI-238 200.0000
Start Time [Temp. [°F]
End Time |RH [%]
Run| Sampling train Filter ID |Post test Weight (mg)] Post test Weight (mg)] Post test Weight (mg)] Post test Weight (mg)
front
1 ron
rear
1 ) front
rear
front
3 (1 hr)—2"
rear
Date/Pressure
. . SBI-237 0.1000
Calibration
SBI-238 10.0001
Record
SBI-238 200.0000
Start Time [Temp. [°F]
End Time |RH [%]
Run  Sampling train Filter ID |Post test Weight (mg)] Post test Weight (mg)] Post test Weight (mg)] Post test Weight (mg)
front
1 ron
rear
front
5 ron
rear
front
3 (1 hr)—2"
rear




General information

Filters weights

FILTER-Run2

Project: G104473478
Project Engineer: Claude Pelland
Scale ID: SBI-206
Date/Pressure 2020-11-18/101.0 2020-11-18/101.0 2020-11-26/100.5 2020-11-30/100.1
. . SBI-237 0.1000 0.1000 0.1000 0.0999 0.1000
Calibration
Record SBI-238 10.0001 10.0001 10.0001 10.0001 10.0001
SBI-238 200.0000 200.0000 200.0000 200.0000 199.9999
Start Time [Temp. [°F] |1on2s 68.7]19n30 68.7]11h15 69.0]10n20 70.7
End Time |RH [%] 11h07 0.1}19n40 0.1]11n4s 0.2]10n40 1.7
Run| Sampling train Filter ID | Pretest Weight (mg) | Post test Weight (mg)| Post test Weight (mg)| Post test Weight (mg)
1 front ! 183.8 187.0 187.2 187.1
rear 8
2| 2 front 9 184.3 187.6 187.6 187.7
rear 10
front 11
3 (1 hr)f——2 184.0 186.8 186.7 186.7
rear 12
Date/Pressure
. . SBI-237 0.1000
Calibration
SBI-238 10.0001
Record
SBI-238 200.0000
Start Time [Temp. [°F]
End Time |RH [%]
Run| Sampling train Filter ID |Post test Weight (mg)] Post test Weight (mg)] Post test Weight (mg)] Post test Weight (mg)
front
1 ron
rear
5 ) front
rear
front
3 (1 hr)—2"
rear
Date/Pressure
. . SBI-237 0.1000
Calibration
SBI-238 10.0001
Record
SBI-238 200.0000
Start Time [Temp. [°F]
End Time |RH [%]
Run  Sampling train Filter ID |Post test Weight (mg)] Post test Weight (mg)] Post test Weight (mg)] Post test Weight (mg)
front
1 ron
rear
5 ) front
rear
front
3 (1 hr)—2"
rear




General information

Filters weights

FILTER-Run3

Project: G104473478
Project Engineer: Claude Pelland
Scale ID: SBI-206
Date/Pressure 2020-11-19/101.4 2020-11-19/101.4 2020-11-26/100.5 2020-11-30/100.1
. . SBI-237 0.1000 0.1000 0.1000 0.0999 0.1000
Calibration
Record SBI-238 10.0001 10.0000 10.0000 10.0001 10.0001
SBI-238 200.0000 199.9999 199.9999 200.0000 199.9999
Start Time [Temp. [°F] |10n21 68.4]20n07 68.4]11h15 69.0]10n20 70.7
End Time |RH [%] 10h48 0.4]20n18 0.411h4s 0.2]10n40 1.7
Run| Sampling train Filter ID | Pretest Weight (mg) | Post test Weight (mg)| Post test Weight (mg)| Post test Weight (mg)
1 front 17 182.4 185.4 185.4 185.4
rear 18
3| 2 front 21 182.4 185.3 185.3 185.3
rear 22
front 23
3 (1 hr)f——2 1836 185.6 185.6 185.5
rear 24
Date/Pressure
. . SBI-237 0.1000
Calibration
SBI-238 10.0001
Record
SBI-238 200.0000
Start Time [Temp. [°F]
End Time |RH [%]
Run| Sampling train Filter ID |Post test Weight (mg)] Post test Weight (mg)] Post test Weight (mg)] Post test Weight (mg)
front
1 ron
rear
3 ) front
rear
front
3 (1 hr)—2"
rear
Date/Pressure
. . SBI-237 0.1000
Calibration
SBI-238 10.0001
Record
SBI-238 200.0002
Start Time [Temp. [°F]
End Time |RH [%]
Run  Sampling train Filter ID |Post test Weight (mg)] Post test Weight (mg)] Post test Weight (mg)] Post test Weight (mg)
front
1 ron
rear
front
5 ron
rear
front
3 (1 hr)—2"
rear




General information

Filters weights

FILTER-Run4

Project: G104473478
Project Engineer: Claude Pelland
Scale ID: SBI-206
Date/Pressure 2020-11-20/101.0 2020-11-20/101.0 2020-11-26/100.5 2020-11-30/100.1
. . SBI-237 0.1000 0.0999 0.0999 0.0999 0.1000
Calibration
Record SBI-238 10.0001 10.0001 10.0001 10.0001 10.0001
SBI-238 200.0000 200.0001 200.0001 200.0000 199.9999
Start Time [Temp. [°F] |sH30 68.9]14h15 68.9]11h15 69.0]10n20 70.7
End Time |RH [%] 9H30 1.6]14h20 1.6]11h4s 0.2]10n40 1.7
Run| Sampling train Filter ID | Pretest Weight (mg) | Post test Weight (mg)| Post test Weight (mg)| Post test Weight (mg)
1 front 2 185.0 187.5 187.4 187.5
rear 26
4| 2 front 29 185.0 187.4 187.6 187.5
rear 30
front 33
3 (1 hr)f——2 183.4 185.2 185.1 185.1
rear 34
Date/Pressure
. . SBI-237 0.1000
Calibration
SBI-238 10.0001
Record
SBI-238 200.0000
Start Time [Temp. [°F]
End Time |RH [%]
Run| Sampling train Filter ID |Post test Weight (mg)] Post test Weight (mg)] Post test Weight (mg)] Post test Weight (mg)
front
1 ron
rear
4 ) front
rear
front
3 (1 hr)—2"
rear
Date/Pressure
. . SBI-237 0.1000
Calibration
SBI-238 10.0001
Record
SBI-238 200.0002
Start Time [Temp. [°F]
End Time |RH [%]
Run  Sampling train Filter ID |Post test Weight (mg)] Post test Weight (mg)] Post test Weight (mg)] Post test Weight (mg)
front
1 ron
rear
front
5 ron
rear
front
3 (1 hr)—2"
rear




General information

Probes weights

PROBE-Runl

Project: G104473478
Project Engineer: Claude Pelland
Scale ID: SBI-206
Date/Pressure 2020-11-17/99.4 2020-11-17/99.4 2020-11-26/100.5 2020-11-30/100.1
SBI-237 0.1000 0.1000 0.1000 0.0999 0.1000
Calibration
Record 22238 10.0001 10.0000 10.0000 10.0001 10.0001
SBI-238 200.0000 200.0000 200.0000 200.0000 199.9999
Start Time [Temp. [°F] [oh3s 68.8]18h10 68.8|11h15 69.0]10h20 70.7
End Time |RH [%] 10h25 0.1]18h23 0.1}11has 0.2]10n40 1.7
Run | Sampling train Probe ID | Pretest Weight (g) | Post test Weight (g)] Post test Weight (g)] Post test Weight (g)
1 59 94.3349 94.3349 94.3354 94.3354
1 2 60 94.1210 94.1214 94.1218 94.1216
3(1hr) 65 94.0269 94.0278 94.0273 94.0273
Date/Pressure
SBI-237 0.1000
Calibration
Record SBI-238 10.0001
SBI-238 200.0000
Start Time [Temp. [°F]
End Time |[RH [%]
Run [ Sampling train | Probe ID |Post test weight (g)] Post test Weight (g)]| Post test Weight (g)| Post test Weight (g)
1
1 2
3(1hr)
Date/Pressure
SBI-237 0.1000
Calibration
Record SBI-238 10.0001
SBI-238 200.0000
Start Time [Temp. [°F]
End Time |[RH [%]
Run [ Sampling train | Probe ID |Post test Weight (g)] Post test Weight (g)]| Post test Weight (g)| Post test Weight (g)
1
1 2
3(1hr)




General information

Probes weights

PROBE-Run2

Project: G104473478
Project Engineer: Claude Pelland
Scale ID: SBI-206
Date/Pressure 2020-11-18/101.0 2020-11-18/101.0 2020-11-26/100.5 2020-11-30/100.1
SBI-237 0.1000 0.1000 0.1000 0.0999 0.1000
Calibration
Record 22238 10.0001 10.0001 10.0001 10.0001 10.0001
SBI-238 200.0000 200.0000 200.0000 200.0000 199.9999
Start Time [Temp. [°F] ]1oh2s 68.7]19h30 68.7|11h15 69.0]10h20 70.7
End Time |RH [%] 11h07 0.1]19h40 0.1]11h4s 0.2]10h40 1.7
Run | Sampling train Probe ID | Pretest Weight (g) | Post test Weight (g)] Post test Weight (g)] Post test Weight (g)
1 2 79.7016 79.7021 79.7029 79.7029
2 2 3 79.8830 79.8837 79.8839 79.8840
3(1hr) 64 94.2245 94.2262 94.2251 94.2253
Date/Pressure
SBI-237 0.1000
Calibration
Record SBI-238 10.0001
SBI-238 200.0000
Start Time [Temp. [°F]
End Time |[RH [%]
Run [ Sampling train | Probe ID |Post test weight (g)] Post test Weight (g)]| Post test Weight (g)| Post test Weight (g)
1
2 2
3(1hr)
Date/Pressure
SBI-237 0.1000
Calibration
Record SBI-238 10.0001
SBI-238 200.0000
Start Time [Temp. [°F]
End Time |[RH [%]
Run [ Sampling train | Probe ID |Post test Weight (g)] Post test Weight (g)]| Post test Weight (g)| Post test Weight (g)
1
2 2
3(1hr)




General information

Probes weights

PROBE-Run3

Project: G104473478
Project Engineer: Claude Pelland
Scale ID: SBI-206
Date/Pressure 2020-11-19/101.4 2020-11-19/101.4 2020-11-26/100.5 2020-11-30/100.1
SBI-237 0.1000 0.1000 0.1000 0.0999 0.1000
Calibration
Record 22238 10.0001 10.0000 10.0000 10.0001 10.0001
SBI-238 200.0000 199.9999 199.9999 200.0000 199.9999
Start Time [Temp. [°F] ]ioh21 68.4]20n07 68.4|11h15 69.0]10h20 70.7
End Time |RH [%] 10h48 0.4]20n18 0.4]11has 0.2]10n40 1.7
Run | Sampling train Probe ID | Pretest Weight (g) | Post test Weight (g)] Post test Weight (g)] Post test Weight (g)
1 10 80.1542 80.1561 80.1551 80.1551
3 2 32 80.6799 80.6810 80.6806 80.6806
3(1hr) 34 80.7719 80.7738 80.7726 80.7726
Date/Pressure
SBI-237 0.1000
Calibration
Record SBI-238 10.0001
SBI-238 200.0000
Start Time [Temp. [°F]
End Time |[RH [%]
Run [ Sampling train | Probe ID |Post test weight (g)] Post test Weight (g)]| Post test Weight (g)| Post test Weight (g)
1 60
3 2 58
3(1hr) 37
Date/Pressure
SBI-237 0.1000
Calibration
Record SBI-238 10.0001
SBI-238 200.0000
Start Time [Temp. [°F]
End Time |[RH [%]
Run [ Sampling train | Probe ID |Post test Weight (g)] Post test Weight (g)]| Post test Weight (g)| Post test Weight (g)
1
3 2
3(1hr)




General information

Probes weights

PROBE-Run4

Project: G104473478
Project Engineer: Claude Pelland
Scale ID: SBI-206
Date/Pressure 2020-11-20/101.0 2020-11-20/101.0 2020-11-26/100.5 2020-11-30/100.1
SBI-237 0.1000 0.0999 0.0999 0.0999 0.1000
Calibration
Record 22238 10.0001 10.0001 10.0001 10.0001 10.0001
SBI-238 200.0000 200.0001 200.0001 200.0000 199.9999
Start Time [Temp. [°F] |8H30 68.9]14h15 68.9]11h15 69.0]10h20 70.7
End Time |RH [%] 9H30 1.614n20 1.6|11h4s 0.2]10n40 1.7
Run | Sampling train Probe ID | Pretest Weight (g) | Post test Weight (g)] Post test Weight (g)] Post test Weight (g)
1 5 80.6303 80.6306 80.6305 80.6306
4 2 18 80.8797 80.8800 80.8801 80.8801
3(1hr) 33 82.8743 82.8751 82.8745 82.8743
Date/Pressure
SBI-237 0.1000
Calibration
Record SBI-238 10.0001
SBI-238 200.0000
Start Time [Temp. [°F]
End Time |[RH [%]
Run [ Sampling train | Probe ID |Post test weight (g)] Post test Weight (g)]| Post test Weight (g)| Post test Weight (g)
1
4 2
3(1hr)
Date/Pressure
SBI-237 0.1000
Calibration
Record SBI-238 10.0001
SBI-238 200.0000
Start Time [Temp. [°F]
End Time |[RH [%]
Run [ Sampling train | Probe ID |Post test Weight (g)] Post test Weight (g)]| Post test Weight (g)| Post test Weight (g)
1
4 2
3(1hr)




ID Certificat de Calibration
CA0003-051-030920-ACC-USI

Y . . o
N '/”/,, Accredited by the American Association

Mettler Toledo :*@//:

Service Business Unit Industrial M for Laboratory Accreditation (A2LA)

1900 Polaris Parkway 2 /Q\ S | CALIBRATION CERT #1902.01
il W -

Columbus, OH 43240
1-800-METTLER

ISO 17025 Registered
ANSI/NCSL Z540-1 Accredited

Certificat de Calibration de Précision

Accuracy Calibration Certificate

Client
Compagnie: SBI Fabricant De Poeles
Adresse: 250 Rue de Copenhague
Ville: Saint-Augustin-De-Desmaures Contact: Gabrielle Santerre
Zip/Code Postal: G3A 2H3
Etat/Province: Quebec

Weighing Device

Manufacturier: Weigh-Tronix Type d'Instrument: Weighing Instrument
Modeéle: DSL 4848-05 # Outil: SBI-014 FLOOR SCALE
No. Série: B00927386KL Modéle Indicateur: N/D
Building: N/D Terminal Serial No.: N/D
Floor: N/D Terminal Asset No.: N/D
Room: N/D
Capacité Max Lisibilité (d)
1 500 kg 0.02 kg
Procedure
Instruction de Calibration: EURAMET cg-18 v. 4.0 (11/2015)
Instruction de travail METTLER TOLEDO: 30260953 Rev1.31

Ce certificat de calibration contient des mesures pour les calibrations Tel que Trouvé et Tel que Laissé.
The sensitivity/span of the weighing instrument was adjusted before As Left calibration with an external weight.

The calibration was agreed with the user below the maximum capacity of the balance.

I

Tel que Trouvé Start: 19.0 °C End: 19.0 °C
Tel que Laissé Start: 19.0 °C End: 19.0 °C

Environmental conditions have been verified to ensure
the accuracy of the calibration.

This certificate is issued in accordance with the conditions of accreditation granted by A2LA, which is based on ISO/IEC 17025. A2LA

has assessed the measurement capability of the laboratory and its traceability to recognized national standards.

Date calibration Tel que Trouvé: 09-Mar-2020 Authorized A2LA Signatory:
Date calibration Tel que Laissé: 09-Mar-2020
Date d'Emission: 09-Mar-2020 Dany Careau
Requested Next Calibration Date: 31-Mar-2021
Version Logicielle: 1.22.0.155 ©METTLER TOLEDO Page 1 of 4

Version du Rapport: 2.5.39 Le document a été fourni par voie électronique.



ID Certificat de Calibration METTLER TO'_E DO S erv | ce

CA0003-051-030920-ACC-USI

Résultats de Mesure

Répétabilité

Charge de Test: 100 kg

Tel que Trouvé Tel que Laissé Tel que Trouvé
L 2

1 N/D 100.00 kg Tel que Laissé 1 (Point de Test)
N/D 100.02 kg e >
N/D 100.00 kg s “
/ e 3d—
y / ; - \ \
. Pé 7 24—
Ecart Type N/D 0.012 kg / Ve - ~.
/ / s > \
i / Vi 0 \ ;
| | ."‘. i h ‘I‘I 1 1
‘ \ [ | \
‘, ‘ ‘ \ | | |
""‘._‘ - - j ,v\
N P /
3 - g “ ~ o y
N b " /
= e 3
The "d" in the graph represents the readability of the range/interval in which the
test was performed.
The results of this graph are based upon the absolute values of the differences
from the mean value.
Excentricité

Charge de Test: 100 kg

Position Tel que Trouvé Tel que Laissé 4 3
1 99.96 kg 100.00 kg
2 99.90 kg 99.96 kg
3 99.96 kg 100.00 kg
4 99.98 kg 100.02 kg = .
5 100.00 kg 100.04 kg
r\[/)I:\)I(Ii?T:;oI: 0.06 kg 0.04kg Tel que Trouvé Tel que Laissé

The "d" in the graph represents the readability of the range/interval in which
the test was performed.

Erreur d'indication

Tel que Trouvé

Reference Value Indication Erreur d'indication Incertitude Elargie
1 0 kg 0.00 kg 0.00 kg N/D N/D
2 40 kg 39.98 kg -0.02 kg N/D N/D
3 80 kg 79.96 kg -0.04 kg N/D N/D
4 120 kg 119.94 kg -0.06 kg N/D N/D
5 160 kg 159.92 kg -0.08 kg N/D N/D
6 200 kg 199.90 kg -0.10 kg N/D N/D
Version Logicielle: 1.22.0.155 ©METTLER TOLEDO Page 2 of 4

Version du Rapport: 2.5.39 Le document a été fourni par voie électronique.



ID Certificat de Calibration
CA0003-051-030920-ACC-USI

METTLER TOLEDO

)

Tel que Laissé

- Reference Value m Erreur d'indication Incertitude Elargie “

0 kg 0.00 kg 0.00 kg 0.043 kg
2 40 kg 40.00 kg 0.00 kg 0.040 kg
3 80 kg 80.00 kg 0.00 kg 0.041 kg
4 120 kg 120.00 kg 0.00 kg 0.047 kg
5 160 kg 160.00 kg 0.00 kg 0.052 kg
6 200 kg 200.00 kg 0.00 kg 0.058 kg
0.15 |
|
|
T o
1
l
B 0.0 e e L
] | I I I I
2 [
] \
o |
=] 0-
£ :
5 |
20,08 e e e LR
|
l
e N e el T @ o
|
0.15-
0 40 80 120 160 200

Calibration Points [kg]

3.31
2.65
2.37
2.28
2.13
2.05

Tel que Trouvé

® Tel que Laissé

For improved legibility of the
graphics only increasing
measurement points are shown and
measurement points close to zero
are not displayed.

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the

coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95%. The user is responsible for maintaining environmental conditions and the settings of

the weighing instrument when it was calibrated.

Test Equipment

Tous les poids utilisés pour le contrdle métrologique sont retragables aux étalons Nationaux et Internationaux. Les poids ont été calibrés et

certifiés par un laboratoire de calibration accrédité.

Jeu de Poids 1: OIML M1

Weight Set Number: Q1 Date d'Emission: 13-Mar-2019

# Certificat: 1415364 Date de Calibration Due: 13-Mar-2020
Remarques

N/D

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

Version Logicielle: 1.22.0.155
Version du Rapport: 2.5.39

©METTLER TOLEDO

Le document a été fourni par voie électronique.

Page 3 of 4
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CA0003-051-030920-ACC-USI

Incertitude de Mesure du dispositif de pesage en opération

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.
Coefficient de température pour I'évaluation de l'incertitude de mesure en opération: 10.0-10%/K

Plage d'opération sur le site pour I'évaluation de l'incertitude de mesure en opération: 10K

Linéarisation de I'Equation d'Incertitude

Tel que Trouvé Tel que Laissé

1 0 kg - 500 kg N/A Us=28g+0.371gkg - R

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Indication Net Tel que Trouvé Tel que Laissé

0.20 kg N/A N/A 0.028 kg 14%
2.00 kg N/A N/A 0.029 kg 1.4%
20.00 kg N/A N/A 0.035 kg 0.18%
100.00 kg N/A N/A 0.065 kg 0.065%
200.00 kg N/A N/A 0.10 kg 0.051%
s | s
RE; I e L
g T
= (3]
© =7 T
8 ®
25 50 75 100 0.1 1 10 100 1000
% of Weighing Range Plage de Pesage (kg)
Tel que Trouvé Tel que Laissé
Version Logicielle: 1.22.0.155 ©METTLER TOLEDO Page 4 of 4

Version du Rapport: 2.5.39 Le document a été fourni par voie électronique.



Piéce jointe au Certificat de Calibration: METTLER TOLEDO 8 a2 VilaTe
CA0003-051-030920-ACC-USI Viuvwy

Handbook 44 Tolerance Assessment

Handbook 44 Tolerance Assessment (Entretien)

Les mesures du certificat de calibration joint ont été évaluées selon les tolérances définies par NIST HB44.

Tel que Trouvé Tel que Laissé

v/ =Passed
Global « J X = Failed
Weighing Device

Max. Capacity Readability (d) Verification Scale Interval (e)

500 kg 0.02 kg 0.02 kg

Tolerances according to NIST Handbook 44

Test Load
Tolérance

f F— [ { { ‘ 0.00 kg 0.00 kg 0.005 kg

§ }» l [ J ‘ 0.02 kg 10.00 kg 0.02 kg

g — 10.02 kg 40.00 kg 0.04 kg
40.02 kg 80.00 kg 0.06 kg
80.02 kg 200.00 kg 0.1 kg

Tel que Trouvé
Calibration Points [kg]

@ Tel que Laissé

—Tolérance

Eccentricity and Repeatability

Test Test Load Tolérance Max. Error / Range m Max. Error / Range m

Excentricité (Maximum Error) | 100 kg 0.10 kg 0.1 kg 0.04 kg v
Excentricité (Plage) 100 kg 0.1 kg 0.10 kg \/ 0.08 kg v
Répétabilité (Maximum Error) | 100 kg 0.1kg N/D N/D 0.02 kg v
Répétabilité (Plage) 100 kg 0.10 kg N/D N/D 0.02 kg v

Max. Error: Maximum of the absolute values of the individual errors.
Range: Difference between largest and smallest measurement value.

Error of Indication

Reference Value Tolérance
Error of Indication m Error of Indication m

0 kg 0.02 kg 0.00 kg v 0.00 kg v
2 40 kg 0.04 kg -0.02 kg v 0.00 kg v
3 80 kg 0.06 kg -0.04 kg v 0.00 kg v
4 120 kg 0.10 kg -0.06 kg v 0.00 kg v
5 160 kg 0.10 kg -0.08 kg v 0.00 kg v
6 200 kg 0.10 kg -0.10 kg v 0.00 kg v
Version Logicielle: 1.22.0.155 ©METTLER TOLEDO Page 1 of 1

Version du Rapport: 2.5.39 Le document a été fourni par voie électronique.



ACCREDITATION

Ulrich Métrologie Inc. Tél. (514) 631-6653 S
Ulrich Metrology inc. Fax (514) 631-6122 ;mgum 1ISO 17028
9900, Cote-de-Liesse info@ulrich.ca L3 - ™
RQI&E.!" gm |:| Montréal (Québec) HBT 1A1 wiww.ulrich.ca "4,,@;&“ %;-ﬁ:ﬁ SCC Scope Number 220
CALIBRATION CERTIFICATE
Certificate no.: 753379 Calibration date:  May 25, 2020
Identification: SBI-096 Certificate issued: May 25, 2020
Description: CALIBRATOR, OMEGA CL23A Interval: 12 months
Size: TC KIJIT Due date: May 25, 2021
Manufacturer: OMEGA Procedure no.: MET/CAL
Model no.: CL23A Environment: CLAS Type 2 Laboratory
Serial no.: T-256137 Temperature: 23+ 2°C
Humidity: 35-55% RH
Metrologist: YUK
Property of: SBI
250 RUE DE COPENHAGUE Mﬂﬁ%&
ST-AUGUSTIN-DE-DESMAURES, QC G3A 2H3 Approved by: David Llorens, Quality Manager

This calibration certificate is issued in accordance with the applicable requirements of ISO/EC 17025 and Ulrich Metrology's quality manual OM-09 Revision 9. Measurement results provided
are traceable to either the National Research Council Canada (NRC), the National Institute of Standards and Technology (NIST), a national laboratory of another country signalory to the CIPM
Mutual Recognition Arrangement (MRA), or a calibration laboratory accredited by an accrediting body with which Canada has an equivalence agreement.

CALIBRATION STANDARDS

See notes below.

MEASUREMENT UNCERTAINTY

The above listed instrument meets or exceeds all specifications as stated in the reference procedure, unless noted otherwise. For
measurement results associated with the conformance to a tolerance, the uncertainty in the measurement system did not exceed 25%
(4:1 test uncertainty ratio) of the acceptable tolerance for each characteristic calibrated, unless otherwise noted in the report.

CALIBRATION DATA

See next page for measurement results.

Notes:
9V battery replaced.

The Calibration Laboralory Assessmerd Service (CLAS) of the National Research Council of Cenada (NRC) has assessed and certified specific calibration

System of Ut (S} or fo slandards acosplable (0 the CLAS program. This certifcate of
‘ bkt "

of iy faboradiny' o i
cafibration fs issued in accordance with the conditions of certification granted by CLAS and the conditions of accreditation granted by the Standards Councd of Carada (SCC). Nedther CLAS pav STC guarw

© Copyright of his Calibralion Certificale CE-03-03 Is awned by Ulrich Metrology Inc. and may nol be reproduced olher than in full except with the prior approval of Ulrich Melrolagy Inc.

y accredited

LLTLUTETHRTILR 1 Page 1 of 1
166727 P



Ulrich Métrologie inc. Tél. (514) 631-6653
Ulrich Metrology Inc. Fax (514) 631-6122
9900, Cote-de-Liesse info@ulrich.ca
ULRICH : e
DIVIBION - TSI OANADA Montréal (Québec) HBT 1A1 www.ulrich.ca

CALIBRATION DATA

Certificate no.: 753379 Result: PASS
Identification: SBI-096 Condition: FOUND-LEFT
Description: CALIBRATOR THERMOMETER

Serial no.: T-256137

Procedure: Omega CL23A: 5520A-M

CALIBRATION STANDARDS
Identification Description Manufacturer Model no. Cal. Date Due Date

7870009 CALIBRATOR FLUKE 5520A 2020/03/20 2021/03/31

MEASUREMENT RESULTS (Per MET/CAL)

TRUE TEST ACCEPTANCE LIMITS PASS/
PARAMETER VALUE RESULT LOW HIGH FAIL TUR
Temperature measurements are performed by
electrical simulation.

DISPLAY CALIBRATION
Did all segments of the display illuminate?
Result of Operator Evaluation PASS

THERMOMETER CALIBRATION
K Type Thermocouple

-200.0degF -199.8 -201.0 -199.0 PASS 1.7
-60.0degF -59.7 -61.0 -59.0 PASS 3.1
-40.0degF -39.9 -40.5 -39.5 PASS 1.5
32.0degF 32.2 31.5 32.5 PASS 1.7
300.0degF 300.2 299.5 300.5 PASS 1.1
572.0degF 572.2 571.5 572.5 PASS 1.1
1240.0degF 1240.2 1239.5 1240.5 PASS 1.1
1260.0degF 1260.1 1259.5 1260.5 PASS 1.1
2500.0degF 2500.2 2499.0 2501.0 PASS 1.4

J Type Thermocouple

-200.0degF -200.1 -201.0 -199.0 PASS 2.1
-60.0degF -59.9 -61.0 -59.0 PASS 3.5
-40.0degF -40.0 -40.5 -39.5 PASS 1.7
32.0degF 31.9 31.5 32 39| PASS 2.0
572.0degF 571.9 571.5 572.5 PASS 1.6
300.0degF 299.9 299.5 300.5 PASS 2.0
1240.0degF 1239.8 1239.5 1240.5 PASS 1.6
1260.0degF 1259.8 1259.5 1260.5 PASS 1.6
1400.0degF 1399.8 1399.4 1400.6 PASS 1.8
T Type Thermocouple
-200.0degF -200.1 -201.0 -199.0 PASS 2.3
-60.0degF -59.9 -61.0 -59.0 PASS 2.3
-40.0degF -40.0 -40.5 -39.5 PASS 1.2
32.0degF 32.0 31.5 32.5 PASS 1.7
300.0degF 300.0 299.5 300.5 PASS 2.0
572.0degF 571.9 571.5 572.5 PASS 2.0
750.0degF 750.0 749.5 750.5 PASS 2.0

Calibration Data for Certificate No. 753379 Rtrslto1 Page 10of 2



Ulrich Métrologie inc. Tél. (514) 631-6653
Ulrich Metrology Inc. Fax (514) 631-6122

ULRICH 9900, Féte-d(-f—Liesse info@ulrich.ca
DIVIGION - THNIOR CANADA Montréal (Québec) H8T 1A1 www.ulrich.ca
TRUE TEST ACCEPTANCE LIMITS PASS/

PARBMETER VALUE RESULT LOW HIGH FAIL TUR
CALIBRATOR CALIBRATION

K Type Thermocouple

-200.0degF -199.5 -201.0 -199.0 PASS 1.7
-60.0degF ~-59.8 -61.0 -59.0 PASS 3.1
-40.0degF -39.7 -40.5 =BomS PASS il 55;
32.0degF 32.2 31.5 32.5 PASS 1.7
300.0degF 300.1 299.5 300.5 PASS 1.1
572.0degF 572.2 571.5 572.5 PASS 1.1
1240.0degF 1240.3 1239.5 1240.5 PASS 1.1
1260.0degF 1260.2 1259.5 1260.5 PASS 1.1
2500.0degF 2500.4 2499.0 2501.0 PASS 1.4
J Type Thermocouple

-200.0degF -199.7 -201.0 -199.0 PASS 2.1
-60.0degF -60.0 -61.0 -59.0 PASS 3.5

-40.0degF -39.8 -40.5 -39.5 PASS 1.7
32.0degF 32.0 31.5 32 85 PASS 2.0
300.0degF 300.1 299.5 300.5 PASS 2.0
572 .0degF 572.0 571.5 572.5 PASS 1.6
1240.0degF 1240.2 1239.5 1240.5 PASS 1.6
1260.0degF 1260.1 1259.5 1260.5 PASS 1.6
1400.0degF 1399.9 1399.4 1400.6 PASS 1.8

T Type Thermocouple

-200.0degF -199.8 -201.0 -199.0 PASS 2.3

-60.0degF -59.9 -61.0 -59.0 PASS 2.3

-40.0degF -39.8 -40.5 —S9rrS PASS 1.2
32.0degF 32.0 31.5 £1255) PASS 1.7
300.0degF 300.0 299.5 300.5 PASS 2.0
572.0degF 572.0 571.5 572.5 PASS 2.0
750.0degPF 750.0 749.5 750.5 PASS 2.0

End of Test Data
Calibration Data for Certificate No. 753379 Rirsito1 Page 2 of 2
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NIC-CNAC Conseil canadien des normes
B Laboratoire accrédité
CLAS 2009-02 Portée d'accréditation 655

POLYCONTROLS

INTEGRATION ¢« CALIBRATION » INSTRUMENTATION

CERTIFICAT D'ETALONNAGE # 13027

Date d'étalonnage : 2020-10-13
Date d'émission du certificat : 2020-10-13

Stove Builder International
250, rue de Copenhague
Saint-Augustin-de-Desmaures, Québec, Canada
G3A 2H3

Etalonnage d'un
Débitmétre volumétrique American Meter Company DTM-200A S/N : 07J264834

CONFORMITE AU PROGRAMME DE QUALITE

Tous les étalonnages sont effectués conformément au manuel d'assurance qualité de Polycontrols qui est conforme a la
norme ISO/IEC 17025 — 2017, 4 la norme I1SO 9001 — 2015 ainsi qu'a tout autre exigences de qualité définies dans la
description d'achat des clients.

TRACABILITE

La tragabilité des étalons de débit au National Institute of Standards and Technology, NIST, est maintenue par les
laboratoires de Fluke Corporation de Phoenix, Arizona et est conforme aux normes ISO/IEC 17025, ANSI/NCSL
Z540-1-1994, ISO-10012-1, MIL-STD 45662A.

Le Service d'évaluation des laboratoires d'étalonnage (CLAS) du Conseil national de recherches du Canada (CNRC) a
évalué et certifié la capacité d'étalonnage du laboratoire et la tragabilité au Systéme international d'unités (SI) ou a des
étalons acceptables selon le CLAS. Le présent certificat d'étalonnage est délivré conformément aux conditions de
certification du CLAS et aux conditions d'accréditation du Conseil canadien des normes (CCN). Le CLAS et le CCN ne
garantissent pas l'exactitude des étalonnages individuels effectués par les laboratoires accrédités.

APTITUDE EN MATIERE DE MESURE ET D'ETALONNAGE - CMC

Les références utilisées pour l'étalonnage de débit ont une incertitude de +£0.2% de la lecture pour les mesures entre 5
SCCM a 10 SLPM, +0.3% de la lecture pour les mesures entre 10 SLPM a 30 SLPM, +0.2% de la lecture pour les
mesures entre 30 SLPM a 3000 SLPM, £0.3% de la lecture pour les mesures supérieures a 3000 SLPM jusqu'a 6000
SLPM et £0.5% pour les mesures inférieures 3 5 SCCM jusqu'a concurrence de 1 SCCM, équivalent air ou azote. Les
incertitudes exprimées sont élargies avec un facteur d’élargissement k = 2, et ce, pour un niveau de confiance d’environ
95 %, dans ’hypothése d’une distribution normale incluant la résolution de I'instrument. Le rapport d'incertitude des
essais (RIE) de cet étalonnage respecte un ratio de 4:1 a moins d'indication contraire.

SOMMAIRE DES CONDITIONS DE L’INSTRUMENT EN TEST

Conditions initiales En bon état

Travail Effectué Etalonnage de l'instrument
Lectures Initiales = Lectures finales, aucun ajustement
Résultats Lectures finales dans les tolérances
Rf:m::\rqug,7 Fréquence d'étalonnage aux 12 mois
- ’

B p (s—
—2 O] Z, v
Bemard Poirier Respgnsable du laboratoire
Métrologiste

©2012 Polycontrols * Le présent document ne peut étre reproduit, sinon en entier, que par 'approbation écrite des laboratoires
d'étalonnage de la compagnie Polycontrols inc. 3650 boul. Matte (Local A-1), Brossard (Québec), Canada, J14Y 272
Tel: (450) 444-3600 Fax: (450) 444-1088 www.polycontrols.com

Page 1 of 3




POLYCONTROLS

INTEGRATION » CALIBRATION » INSTRUMENTATION

iy

NIC-ChIC
FrTTrrTerTTT
CLAS 2009-02

s

Conseil canadien des normes
Laboratoire accrédité
Portée d'accréditation 655

Certificat d'étalonnage # 13027

Numéro de série:
Date d'étalonnage:

07J264834
2020-10-13

Identification de l'instrument: SBI-103

Station de mesure: 3
Procédure:
Régle de décision:

POS-CAL-005
Méthode #2

Instrument de mesure de référence utilisé pour I'étalonnage final

Description Modéle # Série Tracabilité Date dii
DHI molbloc (30 slpm) 3E4-VCR-V-Q 2359 1500279712 2021-03-04
DHI molbox1 Molbox1 755 1500285062 2021-06-09
RTD Mist Mist L00295 2019008203 2020-12-13
Module 44.5 PSI avec Baro 163671 Module 30 160659 2020003156 2021-04-28
Spécifications finales de I'appareil Condition d'étalonnage
Gaz Air Gaz Air
Température d'opération Température ambiante 22°C
Pression a l'entrée Pression ambiante 1017.71 mbar
Pression a la sortie Orientation Horizontale
Température de référence Elastomére Viton
Pression de référence Valve Viton
Etendue d'échelle 0-200 ACFH
Signaux Entrée/Sortie -
Alimentation
Tolérance +2 %F.S.
Lectures finales
Débit Instrument Valeurs mesurées Référence Erreur Tolérance | Incertitude
du test en test Pression  Température Référence calculée calculée acceptable k=2 TUR
ACFH ft? PSIA °C ft? ft? ft? ft? ft?
5.0012 0.8350 14.7006 22.19 0.8297 0.8325 0.0025 0.6658 0.0034 >4
10.0479 1.6910 14.6978 22.14 1.6681 1.6737 0.0173 0.6663 0.0056 >4
15.0460 2.5350 14.6960 22.09 2.4977 2.5060 0.0290 0.6662 0.0083 >4
25.0808 4.2250 14.6987 22.01 4.1601 4.1720 0.0530 0.6654 0.0139 >4
40.1053 6.7640 14,7066 2193 6.6675 6.6813 0.0827 0.6664 0.0222 >4

Page 2 of 3
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A i ratolre accrédité
CLAS 2009-02 Portée d'accréditation 655

Certificat d'étalonnage # 13027

Numéro de série: 07J264834

Date d'étalonnage: 2020-10-13

Identification de l'instrument: SBI-103

Station de mesure: 3
Procédure: POS-CAL-005
Régle de décision: Méthode #2

Résultats finaux

Erreur (%)
o
3
®
°

0 10 20 30 40

Voir l'annexe pour la régle de décision

50

60

70

80 90 100 110 120 130 140
Débit de I'lnstrument en test (ACFH)

150 160 170 180 190 200 210

Page 3 of 3



CERTIFICAT DE VERIFICATION

Fabricant de poéle international inc.

Stove Builder International Inc. VER|F|CAT|ON CERTIFICATE

No. Certificat : 20201028001

Identification : SBI-153 Date de vérification : 28 octobre 2020
Description : Moisture content standard Prochaine vérification : 28 octobre 2021
Manufacturier : Delmhorst Méthode utilisée : Cal-Temp_01
No. Modeéle: MCS-1 Température : 69.8 °F
No. Série : 81808 Humidité : 25.4 %
Propriété de : SBI Etat avant calibration : Bon état

250 de Copenhague

St-Augustin-de-Desmaures, QC G3A 2H3

Ce certificat de calibration est émis en accordance avec les requis applicables du standard ISO/IEC 17025 et le manuel qualité, version 2.0 de SBI.

MESURES D’INCERTITUDE

Les incertitudes signalées représentent un niveau de confiance de 95% en supposant une distribution normale, avec un
facteur de couverture de K = 2.

REMARQUES

L'instrument de mesure est vérifié et nettoyé avant I’étalonnage. Les résultats de calibration de ce certificat se
rapportent seulement a I'instrument calibré ci-dessus.

ETALON UTILISE POUR VERIFIER L’EQUIPEMENT

No. de I’étalon

utilisé Description No. de certificat Date de calibration Date d’échéance
SBI-194 Multimetre 724382 2019-10-30 2020-10-30
1

28 octobre 2020 Certificat # 20201028001



CERTIFICAT DE VERIFICATION

Fabricant de poéle international inc.

Stove Builder International Inc. VER|F|CAT|ON CERT'F'CATE

DONNEES DE VERIFICATION

Unités : MQ

Résultat : PASS

S.D. 0.00 % S.D. 0.00 %
R.M.U. 0.91 % R.M.U. 0.83 %
0.M.U 98.18 % 0.M.U 98.00 %
Ave A.D. 0.00 % Ave A.D. 0.56 %

Standard Reading A.D. Standard Reading A.D.

1.10 1.10 0.00 120 120 0.00

1.10 1.10 0.00 120 119 0.83

1.10 1.10 0.00 120 119 0.83

VERIFIE PAR : @MW

Gabrielle Santerre

FIN DU CERTIFICAT

28 octobre 2020 Certificat # 20201028001



Digital Measurement Metrology Inc.

A Trescal company

26 Automatic Road, Unit 4

Brampton, ON, L6S 5N7

Tel. (905) 790-9400 Fax. (905) 790-9266
www.dmmca // service@dmm.ca

rescd
S

7, 7 |ACCREDITED
el CERTIFICATE #1692 01

RN
HAC-NRA ﬁ l

CALIBRATION CERTIFICATE

Description: WEIGHT Calibration Date:
Asset Number: SBI-190 Property of:
Serial/Model Number: N/A Address:
Manufacturer: N/A City/Prov/PC:
Instrument Capacity:  5kg Country:
Procedure: CP34G Method Used:
Room Humidity: 45 %

CALIBRATION DATA

Range Std/Nominal As Found

5 5.0005 5.0005 4.9995 5.0005

Remarks:

As Left Min Max

Oct 02,2018 Certificate: 95513
SBI ST-AUGUSTIN

250, rue de Copenhague, Doors 10-12
St-Augustin-de-Desmaures QC G3A 2H3
Canada

COMPARISON

Room Temp: 196°C  Conformance Stds: ISO/EC 17025: 2005

Units: kg
Tolerance Comments
In Out
v

Inspected, cleaned and tested using the mfgr's specs and procedures, customer's, national or international standards, or new procedure design. Measurement
uncertainty is not included when any statement of compliance is made. The user must decide on acceptance for the intended use

CALIBRATION STANDARD(S) USED

Traceable No. Asset Number Calibration Date Date Due
95457 DMML-2356075 Oct 01, 2018 Oct 01, 2019
W-046636-25724 DMML-21701 Jan 08, 2018 Jan 08, 2020

Weights are accurate to class F tolerance.
Estimated measurement uncertainty is £ 0.2 g.

Received Condition:
In tolerance.

Reported uncertainties represent a 95 % confidence level assuming a normal distribution, with a coverage factor of k=2.
This calibration was performed in the lab and is traceable to the international System of Units (Sl Units) through NIST or NRC. This report is

covered by our accreditation.

Calibration of the instrument expires on  Oct 02, 2023

The results shown above refate to the above calibrated instrument/equipment only. Copyright of this Certificate is owned by the issuing
laboratory and may not be reproduced other than in full except with the prior written approval of the issuing laboratory.

CALIBRATED BY Q/”Z/ 2@[5(4 QA APPROVAL /}/Mu’» G‘dfbdm

Christopher Riddle
END OF REPORT

Printed on Oct 03, 2018 Page 1 of 1

CALIBRATION | SOLUTIONS | TO | IMPROVE YOUR , PERFORMANCE
LA, METROLOGIE, AU SERVICE |DE |VOTRE |PERFORMANCE

Andres Galeano

ACCREDITATION

Certificate # 95513 w

www.trescal.com
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Ulrich Métrologle inc. Tel. (514) 631-6653 S

Ulrich Metrology Inc. Fax (514) 6316122 JIRCMRA 1SO 170258

9900, Cote-de-Liesse info@ulrich.ca T~ IC-CRie ™
ULRICH wontréal (Québec) HBT 1A1 www.ulrich.ca °4»4ﬁ‘::.\~‘° pErTTTT SCC Scope Number 220

DIVISION - WMNIGIT CANADA

CALIBRATION CERTIFICATE

Certificate no.: 724382 Calibration date:  October 30, 2019
Identification: SBI-194 Certificate issued: October 30, 2019
Description: MULTIMETER, RADIO SHACK 22-168A Interval: 12 months
Manufacturer: RADIO SHACK Due date: October 30, 2020
Model no.: 22-168A Procedure no.: MET/CAL
Serial no.: FC388201 Environment: CLAS Type 2 Laboratory
Temperature: 231+2°C
Humidity: 35-55% RH
Metrologist: YUK
Property of: SBI
250 RUE DE COPENHAGUE Mﬁf_’{%
ST-AUGUSTIN-DE-DESMAURES, QC G3A 2H3 Approved by: David Llorens, Quality Manager

This calibration certificate is issued in accordance with the applicable requirements of ISO/IEC 17025 and Ulrich Metrology's quality manual OM-09 Revision 9. Measurement results provided
are traceable 10 either the National Research Council Canada (NRC), the National Institute of Standards and Technology (NIST), a national laboratory of another country signatory to the CIPM
Mutual Recognition Arrangement (MRA), or a calibration laboratory accredited by an accrediting body with which Canada has an equivalence agreement.

CALIBRATION STANDARDS

See notes below.

MEASUREMENT UNCERTAINTY

The above listed instrument meets or exceeds all specifications as stated in the reference procedure, uniess noted otherwise. For
measurement results associated with the conformance to a tolerance, the uncertainty in the measurement system did not exceed 25%
(4:1 test uncertainty ratio) of the acceptable tolerance for each characteristic calibrated, unless otherwise noted in the report.

CALIBRATION DATA

See next page for measurement results.

Notes:

9V battery replaced.

The Calibralion Leboratory Assessment Service (CLAS) of the Nationst Research Council of Canada (NRC) has assessed and certified specific calibration capabilities of this laborafory and fraceability fo the intemational System of Units (Si) or fo standards acceplable to the CLAS program. This certificate of
calibration Is issued In sccordance with the conditions of certification granted by CLAS and the conditions of accreditation granted by the Standards Council of Canada (SCC). Neither CLAS nor SCC guarantes the accuracy of individuaf calibrations by accredited laboraloties.

© Copyright of this Calibralion Cerlificale CE-03-03 is owned by Ulrich Melrology Inc and may nel be reproduced other than in full excepl wilh the prior approval of Uliich Melrolagy Inc HINEIEEE W Page 1 of 1
248501 P



Ulrich Métrologie inc. Tél. (514) 631-6653

Ulrich Metrology Inc. Fax (514) 631-6122

9900, Cote-de-Liesse info@ulrich.ca
ULRICH =

DIVIG ON - TRANIIT CANADA Montréal (Québec) HBT 1A1 www.ulrich.ca

CALIBRATION DATA

Certificate no.: 724382 Result: PASS
Identification: SBI-194 Condition: FOUND-LEFT
Description: MULTIMETER

Serial no.: FC388201

Procedure: MICRONTA 22-168A: 5520A-M

CALIBRATION STANDARDS
Identification Description Manufacturer Model no. Cal. Date Due Date

7870009 CALIBRATOR FLUKE 5520A 2019/03/15  2020/03/31

MEASUREMENT RESULTS (Per MET/CAL)

TRUE TEST ACCEPTANCE LIMITS PASS/

PARAMETER VALUE RESULT LOW HIGH FAIL TUR
DC VOLTAGE CALIBRATION

200 mV Range

190.0mv 189.9 187.8 192.2 PASS
2V Range

1.900V 1.898 1.878 1.922 PASS
-1.900V -1.897 -1.922 -1.878 PASS
20V Range

19.00V 18.98 18.78 19.22 PASS
200V Range

190.0V 190.0 187.8 192.2 PASS
1000V Range

950V 949 938 962 PASS
AC VOLTAGE CALIBRATION
200 mV Range

190.0mV @ 60Hz 185.8 185.8 194.2 PASS
2V Range

1.900V @ 60Hz 1.858 1.858 1.942 PASS
20V Range

19.00V @ 60Hz 18.58 18.58 19.42 PASS
200V Range

190.0V @ 60Hz 185.8 185.8 194.2 PASS
750V Range

700V @ 60Hz 683 678 723 PASS
FREQUENCY CALIBRATION

1.900kHz @ 5V 1.903 1.809 1.990 PASS
RESISTANCE CALIBRATION
200 Ohm Range

190.0 Ohm 190.6 186.8 193.2 PASS
2 kOhm Range

1.900 kOhm 1.903 1.870 1.930 PASS
20 kOhm Range

19.00 kOhm 18.98 18.70 19.30 PASS
200 kOhm Range

190.0 kOhm 190.0 187.0 193.0 PASS

2 MOhm Range

Calibration Data for Cerlificate No. 724382 Rirsit01 Page 1 of 2



Ulrich Métrologie inc.
Ulrich Metrology Inc.
9900, Cote-de-Liesse

Tél. (514) 631-6653
Fax (514) 631-6122
info@ulrich.ca

ULRICH . .

DI - IRBECE CANADA Montréal (Québec) HBT 1A1 www.ulrich.ca

TRUE TEST ACCEPTANCE LIMITS PASS/

PARAMETER VALUE RESULT LOW HIGH FAIL TUR

1.900 MOhm 1.900 1.870 1.930 PASS
20 MOhm Range

19.00 MOhm 19.00 18.50 19.50 PASS
2000 MOhm Range

1100 MOhm 1095 935 1266 PASS
CONTINUITY CALIBRATION

Is the beeper on when 30 Ohms resistance is applied?
Result of Operator Evaluation PASS
Is the beeper off when 100 Ohms resistance is applied?
Result of Operator Evaluation PASS
DC CURRENT CALIBRATION
200 pA Range

190.0uA 189.7 187.0 193.0 PASS
2 mA Range

1.900mA 1.899 1.870 1.930 PASS
20 mA Range

19.00mA 19.06 18.47 19.54 PASS
200 mA Range

190.0mA 191.6 184.7 195.3 PASS
20 A Range

10.00A 9.89 9.30 10.70 PASS
AC CURRENT CALIBRATION
200 pA Range

190.0uA @ 60Hz 185.1 184.8 195.2 PASS
2 mA Range

1.900mA @ 60Hz 1.855 1.848 1.952 PASS
20 mA Range

19.00mA @ 60Hz 18.61 18.15 19.85 PASS
200 mA Range

190.0mA @ 60Hz 187.0 181.5 198.5 PASS
20 A Range

10.00A @ 60Hz 9.81 8.98 11.02 PASS
CAPACITANCE CALIBRATION
200 nF Range

190.0nF 188.5 180.9 199.1 PASS
20 pF Range

19.00uF 18.47 17.30 20.70 PASS
200 pF Range

190.0uF 183.6 172.9 207.1 PASS

End of Test Data

Calibration Data for Certificate No. 724382 Rtrslt01 Page 2 of 2
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Transcat Canada Inc. Tél. (514) 631-6653 :‘v"*‘t\_\\__::/,.;z& ACCREDITATION
9900, Céte-de-Liesse Fax (514) 631-6122 JIacNRA 1SO 17025

Montréal (Québec) inlo@lranscal.ca B ™
ULRICH Her1a1 www.transcat.ca "43@\-@ AR ﬂ;m':'[;' SCC Scope Number 220

DiVISION - TRMRSOIT CANADA

CALIBRATION CERTIFICATE

Certificate no.: 780975 Calibration date:  November 24, 2020
Identification: SBI-194 Certificate issued: November 25, 2020
Description: MULTIMETER, RADIO SHACK 22-168A Interval: 12 months
Manufacturer: RADIO SHACK Due date: November 24, 2021
Model no.: 22-168A Procedure no.: MET/CAL
Serial no.: FC388201 Environment: CLAS Type 2 Laboratory
Temperature: 23+2°C
Humidity: 35 -55% RH
Metrologist: MIC
Property of: SBI
250 RUE DE COPENHAGUE MZZM&
ST-AUGUSTIN-DE-DESMAURES, QC G3A 2H3 Approved by: David Llorens, Quality Manager

This calibration certificate is issued in accordance with the applicable requirements of ISO/IEC 17025 and Ulrich Metrology's quality manual QM-09 Revision 9. Measurement resulls provided
are traceable to either the National Research Council Canada (NRC), the National Institute of Standards and Technology (NIST), a national laboratory of another country signatory to the CIPM
Mutual Recognition Arrangement (MRA), or a calibration laboratory accredited by an accrediting body with which Canada has an equivalence agreement.

CALIBRATION STANDARDS

See notes below.

MEASUREMENT UNCERTAINTY

The above listed instrument meets or exceeds all specifications as stated in the reference procedure, unless noted otherwise. For
measurement results associated with the conformance to a tolerance, the uncertainty in the measurement system did not exceed 25%
{4:1 test uncertainty ratio) of the acceptable tolerance for each characteristic calibrated, unless otherwise noted in the report.

CALIBRATION DATA

See next page for measurement results.

The Calibration Laboratory Assessment Servica (CLAS) of the National Research Council of Canada (NRC) has assessed and certified. of this traceabity fo the inlemational System af Units (S) or lo standamis acceplable lo the CLAS program This certificate of
calibration is issusd in accordance with the conditions of certitication granted by CLAS and the conditions of accreditation granted by the Standards Council of Canada (SGC). Neither GLAS nor SCC guaraniee the accuracy of individual calibrations by accredited taboratories.

© Copyright of this Calibralion Celilicale GE-03-03 is owned by Ulrich Metrolagy Inc. and may nol be reproduced olher Ihan in full excepl wilh the prior approval of Ulrich Melrology Inc HEmnNRnmne Page 10f1
248501 P




L‘ Ulrich Métrologie inc. Tél. (514) 631-6653
Ulrich Metrology Inc. Fax (514) 631-6122
9900, Cote-de-Liesse info@uilrich.ca
ULRICH , e
DIVISION - TROWICT CANADA Montréal (Québec) H8T 1A1 www.ulrich.ca

CALIBRATION DATA

Certificate no.: 780975 Result: PASS
Identification: SBI-194 Condition: FOUND-LEFT
Description: MULTIMETER

Serial no.: FC388201

Procedure: MICRONTA 22-168A: 5520A-M

CALIBRATION STANDARDS
Identification Description Manufacturer Model no. Cal. Date Due Date

8608002 CALIBRATOR FLUKE 55620A 2020/07/15  2021/07/31

MEASUREMENT RESULTS (Per MET/CAL)

TRUE TEST ACCEPTANCE LIMITS PASS/

PARAMETER VALUE RESULT LOW HIGH FAIL TUR
DC VOLTAGE CALIBRATION

200 mV Range

190.0mv 189.9 187.8 192.2 PASS
2V Range

1.900v 1.899 1.878 1.922 PASS
-1.900Vv -1.897 -1.922 -1.878 PASS
20V Range :

19.00V 18.98 18.78 19.22 PASS
200V Range

190.0V 190.1 187.8 192.2 PASS
1000V Range

950V 950 938 962 PASS
AC VOLTAGE CALIBRATION
200 mV Range

150.0mvV @ 60Hz 185.8 185.8 194.2 PASS
2V Range

1.900V @ 60Hz 1.858 1.858 1.942 PASS
20V Range

19.00V @ 60Hz 18.58 18.58 19.42 PASS
200V Range

190.0V @ 60Hz 185.8 185.8 194.2 PASS
750V Range

700V @ 60Hz 683 678 723 PASS
FREQUENCY CALIBRATION

1.900kHz @ 5V 1.904 1.809 1.990 PASS
RESISTANCE CALIBRATION
200 Ohm Range

190.0 Ohm 190.0 186.8 193.2 PASS
2 kOhm Range

1.900 kOhm 1.903 1.870 1.930 PASS
20 kOhm Range

19.00 kOhm 18.98 18.70 19.30 PASS

Calibration Data for Certificate No. 780975 Rtrsit01 Page 1 of 2




Ulrich Métrologie inc.
Ulrich Metrology Inc.

9900, Cote-de-Liesse

Tél. (514) 631-6653
Fax (514) 631-6122
info@uilrich.ca

ULRICH ) )

DIVISION - TR0 CANADA Montréal (Québec) HBT 1A1 www.ulrich.ca

TEST ACCEPTANCE LIMITS PASS/

PARAMETER VALUE RESULT LOW HIGH FAIL TUR
200 kOhm Range

190.0 kOhm 190.0 187.0 193.0 PASS
2 MOhm Range

1.900 MOhm 1.899 1.870 1.930 PASS
20 MOhm Range

19.00 MOhm 19.02 18.50 19.50 PASS
2000 MOhm Range

1100 MOhm 1090 935 1266 PASS
CONTINUITY CALIBRATION

Is the beeper on when 30 Ohms resistance is applied?
Result of Operator Evaluation PASS
Is the beeper off when 100 Ohms resistance is applied?
Result of Operator Evaluation PASS
DC CURRENT CALIBRATION
200 pA Range

190.0uA 189.7 187.0 193.0 PASS
2 mA Range

1.900mA 1.900 1.870 1.930 PASS
20 mA Range

19.00mA 15.06 18.47 19.54 PASS
200 mA Range

190.0mA 191.6 184.7 195.3 PASS
20 A Range

10.00A 9.89 9.30 10.70 PASS
AC CURRENT CALIBRATION
200 pA Range

190.0uA @ 60Hz 185.1 184.8 195.2 PASS
2 mA Range

1.900mA @ 60Hz 1.855 1.848 1.952 PASS
20 mA Range

19.00mA @ 60Hz 18.60 18.15 19.85 PASS
200 mA Range

190.0mA @ 60Hz 186.8 181.5 198.5 PASS
20 A Range

10.00A @ 60Hz 9.83 8.98 11.02 PASS
CAPACITANCE CALIBRATION
200 nF Range

190.0nF 188.5 180.9 199.1 PASS
20 uF Range

19.00uF 18.46 17.30 20.70 PASS
200 pF Range

190.0uFr 183.5 172.9 207.1 PASS

End of Taest Data

Calibralion Data for Certificate No. 780975 Rtrsito1 Page 2 of 2




Fabricant de poéle international inc.

Stove Builder International Inc.

CERTIFICAT DE VERIFICATION

VERIFICATION CERTIFICATE

No. Certificat : 20201103001

Identification : SBI-197
Description : EPA sampling banc 4
Manufacturier : Home made
No. Modeéle : NA
No. Série : NA
Propriété de : SBI

250 de Copenhague

Date de vérification : 3 novembre 2020
Prochaine vérification : 3 novembre 2021

Méthode utilisée : Cal-Temp_01

Température : 67.5 °F

Humidité : 24.8 %

Etat avant calibration : Bon état

St-Augustin-de-Desmaures, QC G3A 2H3

Ce certificat de calibration est émis en accordance avec les requis applicables du standard ISO/IEC 17025 et le manuel qualité, version 2.0 de SBI.

MESURES D’INCERTITUDE

Les incertitudes signalées représentent un niveau de confiance de 95% en supposant une distribution normale, avec un

facteur de couverture de K = 2.

REMARQUES

L'instrument de mesure est vérifié et nettoyé avant I’étalonnage. Les résultats de calibration de ce certificat se

rapportent seulement a I'instrument calibré ci-dessus.

ETALON UTILISE POUR VERIFIER L’EQUIPEMENT

No. de I’étalon

utilisé Description No. de certificat Date de calibration Date d’échéance
Calibreur de
SBI-096 température de 700929 2020-05-25 2021-05-25
référence
1
3 novembre 2020 Certificat # 20201103001



CERTIFICAT DE VERIFICATION

Fabricant de poéle international inc.

Stove Builder International Inc. VER|F|CAT|ON CERTIFICATE

DONNEES DE VERIFICATION

Unités : °F
Résultat : PASS
S.D. 0.01 % S.D. 0.00 %
R.M.U. 0.14 % R.M.U. 0.05 %
0.M.U 98.26 % o.M.U 99.49 %
Ave A.D. 0.86 % Ave A.D. 0.25 %
Standard | Reading A.D. Standard | Reading A.D.
70 70.6 0.86 200 200.5 0.25
70 70.6 0.86 200 200.5 0.25
70 70.6 0.86 200 200.5 0.25
S.D. 0.00 % S.D. 0.00 %
R.M.U. 0.02 % R.M.U. 0.01 %
o.Mm.U 99.79 % O0.M.U 99.85 %
Ave A.D. 0.11 % Ave A.D. 0.08 %
Standard Reading A.D. Standard Reading A.D.
600 600.7 0.12 1000 1000.8 0.08
600 600.6 0.10 1000 1000.8 0.08
600 600.6 0.10 1000 1000.7 0.07
S.D. 0.00 %
R.M.U. 0.01 %
o.M.U 99.88 %
Ave A.D. 0.06 %
Standard Reading A.D.
1400 1400.9 0.06
1400 1400.8 0.06

@uﬂm 1400 1400.8 0.06
VERIFIE PAR : _\}

Gabrielle Santerre

FIN DU CERTIFICAT

3 novembre 2020 Certificat # 20201103001
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Certificate of Calibration

Date: Dec 20, 2019

Customer:
STOVE BUILDERS INTERNATIONAL INC.
PORTES 11-12

250 DE COPENHAGUE
SAINT-AUGUSTIN-DE-DESMAURES QC G3A 2H3

MPC Controt #: DB6309

Asset ID: SBI-204

Gage Type: PITOT STATIC TUBE
Manufacturer: DWYER INSTRUMENTS INC.
Model Number:  160S-24

Size: N/A

Temp/RH: 68.0°F / 45.0%

Location: Calibration performed at MPC facility

Calibration Notes:
SEE ATTACHED FOR DATA SHEET

Standards Used to Calibrate Equipment

1.D. Description. Model
AW4419 MULTI-FUNCTION PRESSURE DPI 145
INDICATOR
CS0080 ANEMOMETER HHF141
CJ5100 WIND TUNNEL WITH CONTROLLER JS-500

Procedures Used in this Event

Procedure Name
MPC-AIR-001 Rev. 00

MICRO PRECISION CALIBRATION, INC.
22835 INDUSTRIAL PLACE
GRASS VALLEY CA 95949

530-268-1860

Work Order #: SAC-70105993

Purchase Order # 62612

Serial Number: 1605-24 A50U

Department: N/A

Performed By: TREVOR GOLD

Received Condition: IN TOLERANCE

Returned Condition: IN TOLERANCE

Cal. Date: December 20, 2019

Cal. Interval: 12 MONTHS

Cal. Due Date: December 20, 2020

Serial Manufacturer Cal. Due Date  Traceability #
14501283 DRUCK INC Mar 31,2020 512200813309719
1017400 OMEGA Mar 31, 2020 800367773
375/306 INTERACTIVE Oct 31,2021  551220083300219

INSTRUMENTS
Description

\.\nlu,.-_.?}
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e
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\\\T“
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> <</
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AC-1969.00
Cert No. 551220083389043

Air Velocily, Temperature and Flow Meters, General, June-1-2017, rev00

ACCREDITED

CALIBRATION LABORATORY

Calibrating Technician: QC Approval: i
P L il %[ VJ;’A-’
Qe A '
TREVOR GOLD Robert Means
Statements of Pass or Fall The of has been taken Into account when wilh as per ILAC-GB;03/2009. All measurements and lest resulls guard banded to ensure the
probability of false-accept does nol exceed 2% In comphance with ANSINCSL Z540.3-2008.
The atatus of compllance with the acceptance criterla Is reported as:
PASS - Complian! with speclfication;
FAIL - Not compliant wilh specification.
FAILZ - The measured value Is nal wilhin Iha acceptance fimita. However, a portion of the of al A% In within the specibod inlornnce.
PABS* - The measured value Is wilthin acceplance limits. However a portlon of lha of al 0% oxceods the specifiod tolotimes.
Tha |u atated oa the stand; midtiglind by the coversge foctor k=2 which for a il desbribut 0 0 EOVOrage of DA%, unlrss
stated This calibrabion rlpon complien with ISONEC 17025:2017 and nnslmcsn. 2540,3 Mathod 6-Guard Bands based an Tast Linconainty Ratio, Calibration ¢ycles and resulting dus dates waen submiliediapproved by iho customar, Ay Rlrber of
fnciors may cause an Instrumont 16 drilt out of iolerance bifore e neat schaduled cabbration. Recabibralian eychys should be baned on of usa, and cuslomar's ¥ aceurmcy. Al
are racenble 10 1 inrgugh the Nationnl Institule of and ¥ (NIST) aindor o natignal or (F1 Services rndered Inchide propes luchiuors servico b and e d

for.no lass than thiry (30) days. The Information on This ropod. parisns «ir ho thar Mesdsumiant kdnaified. this may nol be regroduced in par or in a whole wilhout the prior writlen approvel of tha Isaulng MP Calibralion Laboratory.

Page 1 of 1 (CERT, Rev 6)
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Calibration Report of DWYER 160S-24 PITOT-STATIC PROBE

MPC Control #: DB6309 Serial Number: 1605-24 A50U
Asset ID: SBI-204 Calibration Date: December 20, 2019
Velocity Accuracy
: Lower Upper 5
Range Nominal Limit As Found As Left Limit Result Uncertainty ()
0- 50 mps 10.0 mps 9.0 mps 9.9 mps 9.9 mps 11.0 mps PASS 0.57 mps
0- 50 mps 20.0 mps 19.0 mps 19.8 mps 19.8 mps 21.0 mps PASS 0.57 mps

Statements of Pass or Fail Conformance

The uncertainty of measurement has been taken into account when determining compliance with specification, as per ILAC-GB:03/2009.
All measurements and {est results guard banded to ensure the probablilty of false-accept does not exceed 2% in compliance with ANSI/NCSL Z540.3-2008.

The status of compliance with the acceptance criteria is reported as:

PASS - Compliant with specification

FAIL - Not compliant with specification.

FAIL - The measured value is not within the acceptance limits. However, a portion of the expanded unceriainty of measurement at 95% is within the specified tolerance.
PASS? - The measured value is within acceptance limits. However, a portion of the expanded uncertainty of measurement at 95% exceeds the specified tolerance.

The expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage factor k=2, which for a normal distribution corresponds

to a coverage probability of approximately 95% , unless otherwise stated.
This calibration report complies with ISOAIEC 17025:2017 and ANSKNCSL Z540.3 Method 6-Guard Bands based on Test Uncertainty Ratio.

Confidential: Controlled Document.

Cannot be reproduced without the approval of the Quality Department.

- End of Calibration Report -

Page 1 of 1
TQDG-FM-002 rev02




ID Certificat de Calibration
CA0003-041-030920-ACC-USL

Y . . o
N '/”/,, Accredited by the American Association

Mettler Toledo :*@//:

Service Business Unit Industrial M for Laboratory Accreditation (A2LA)

1900 Polaris Parkway 2 /Q\ S | CALIBRATION CERT #1788.01
il W -

Columbus, OH 43240
1-800-METTLER

ISO 17025 Accredited
ANSI/NCSL Z540-1 Accredited

Certificat de Calibration de Précision

Accuracy Calibration Certificate

Client
Compagnie: SBI Fabricant De Poeles
Adresse: 250 Rue de Copenhague
Ville: Saint-Augustin-De-Desmaures Contact: Gabrielle Santerre
Zip/Code Postal: G3A 2H3
Etat/Province: Quebec

Weighing Device

Manufacturier: SARTORIUS Type d'Instrument: Weighing Instrument
Modgle: TE214S # Outil: SBI-206 BAL. ANALYTIQUE
No. Série: 25851066 Modéle Indicateur: N/D
Building: N/D Terminal Serial No.: N/D
Floor: N/D Terminal Asset No.: N/D
Room: N/D
Capacité Max Lisibilité (d)
1 210g 0.0001g
Procedure
Instruction de Calibration: EURAMET cg-18 v. 4.0 (11/2015)
Instruction de travail METTLER TOLEDO: 30260953 Rev1.31

Ce certificat de calibration contient des mesures pour les calibrations Tel que Trouvé et Tel que Laissé.

The sensitivity/span of the weighing instrument was adjusted before As Left calibration with an external weight.

T e

Tel que Trouvé Start: 66.5 °F End: 66.5 °F
Tel que Laissé Start: 66.7 °F End: 67.1 °F

Environmental conditions have been verified to ensure
the accuracy of the calibration.

This certificate is issued in accordance with the conditions of accreditation granted by A2LA, which is based on ISO/IEC 17025. A2LA

has assessed the measurement capability of the laboratory and its traceability to recognized national standards.

Date calibration Tel que Trouvé: 09-Mar-2020 Authorized A2LA Signatory: // a Gf"“‘"

Date calibration Tel que Laissé: 09-Mar-2020
Date d'Emission: 09-Mar-2020 Dany Careau
Requested Next Calibration Date: 31-Mar-2021
Version Logicielle: 1.22.0.155 ©METTLER TOLEDO Page 1 of 4

Version du Rapport: 2.5.39 Le document a été fourni par voie électronique.



ID Certificat de Calibration
CA0003-041-030920-ACC-USL

METTLER TOLEDO Service

Résultats de Mesure

Répétabilité

Charge de Test: 100 g

Tel que Trouvé Tel que Laissé Tel que Trouvé

1 99.9996 g 99.9999 g
2 99.9997 g 99.9999 g
3 99.9998 g 99.9999 g
4 99.9999 g 99.9999 g
5 99.9997 g 99.9999 g
6 99.9998 g 100.0000 g
7 99.9997 g 100.0001 g
8 99.9996 g 100.0000 g
9 99.9996 g 100.0000 g
10 99.9996 g 100.0001 g
Ecart Type 0.00011 g 0.00008 g
Excentricité

® Tel que Laissé

1 (Point de Test)

10

_3d—

bV

The "d" in the graph represents the readability of the range/interval in which the
test was performed.

The results of this graph are based upon the absolute values of the differences
from the mean value.

Charge de Test: 100 g

Position Tel que Trouvé Tel que Laissé
1 99.9997 g 99.9998 g
2 99.9998 g 99.9998 g
3 99.9997 g 99.9998 g
4 99.9997 g 99.9998 g
5 99.9999 g 99.9998 g
peviation 0.0002 g 0.0000 g

Erreur d'indication

Tel que Trouvé

Reference Value Indication Erreur d'indication Incertitude Elargie k
1 0.0000 g 0.0000 g 0.0000 g 0.22 mg 2
2 50.0000 g 50.0000 g 0.0000 g 0.32 mg 2
3 99.9999 g 99.9997 g -0.0002 g 0.48 mg 2
4 149.9999 g 149.999%4 g -0.0005 g 0.69 mg 2
5 200.0001 g 199.9993 g -0.0008 g 0.86 mg 2
Version Logicielle: 1.22.0.155 ©METTLER TOLEDO Page 2 of 4

Version du Rapport: 2.5.39

Le document a été fourni par voie électronique.



ID Certificat de Calibration
CA0003-041-030920-ACC-USL

METTLER TOLEDO

)

Tel que Laissé

- Reference Value m Erreur d'indication Incertitude Elargie “

0.0000 g 0.0000 g 0.0000 g 0.17 mg
2 50.0000 g 50.0001 g 0.0001 g 0.22mg
3 99.9999 g 100.0000 g 0.0001 g 0.28 mg
4 149.9999 g 149.9999 g 0.0000 g 0.38 mg
5 200.0001 g 200.0000 g -0.0001 g 0.42 mg
2
7 a0 0 0 0 D 8 B 8 D P P S 8 P P S 8 4 8 4 P e ]
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g O I ] _________________________
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Calibration Points [g]

NN ININN

Tel que Trouvé

® Tel que Laissé

For improved legibility of the
graphics only increasing
measurement points are shown and
measurement points close to zero
are not displayed.

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the

coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range

of values with a probability of approximately 95%. The user is responsible for maintaining environmental conditions and the settings of

the weighing instrument when it was calibrated.

Test Equipment

Tous les poids utilisés pour le contrdle métrologique sont retragables aux étalons Nationaux et Internationaux. Les poids ont été calibrés et

certifiés par un laboratoire de calibration accrédité.

Jeu de Poids 1: OIML E2

Weight Set Number: 434 Date d'Emission: 13-Mar-2020

# Certificat: 01124860-1 Date de Calibration Due: 28-Feb-2021
Remarques

N/D

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

Version Logicielle: 1.22.0.155
Version du Rapport: 2.5.39

©METTLER TOLEDO

Le document a été fourni par voie électronique.

Page 3 of 4



ID Certificat de Calibration M ETTLER To I- E DO erv ce

CA0003-041-030920-ACC-USL

Incertitude de Mesure du dispositif de pesage en opération

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.
Coefficient de température pour I'évaluation de l'incertitude de mesure en opération: 3.0-10%/K

Plage d'opération sur le site pour I'évaluation de l'incertitude de mesure en opération: 5°F

Linéarisation de I'Equation d'Incertitude

Tel que Trouvé Tel que Laissé

1 0g-210g Us = 0.23 mg + 0.00749 mg/g - R U1 =0.18 mg + 0.00352 mg/g - R

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Indication Net Tel que Trouvé Tel que Laissé

0.0210g 0.23 mg 1.1% 0.18 mg 0.86%

0.2100 g 0.23 mg 0.11% 0.18 mg 0.086%

2.1000 g 0.25 mg 0.012% 0.19 mg 0.0089%
21.0000 g 0.39 mg 0.0018% 0.25 mg 0.0012%
210.0000 g 1.8 mg 0.00086% 0.92 mg 0.00044%

=) o

E T el s s s e

3 =

R 8

£ T T

8 ®

£

25 50 75 100 0.0001  0.001 0.01 0.1 1 10 100 1000
% of Weighing Range Plage de Pesage (g)
Tel que Trouvé Tel que Laissé
Version Logicielle: 1.22.0.155 ©METTLER TOLEDO Page 4 of 4

Version du Rapport: 2.5.39 Le document a été fourni par voie électronique.



Piece jointe au Certificat de Calibration:
CA0003-041-030920-ACC-USL
GWP® Certificate

GWP®
Certificate

No Pass/Fail statement is possible because one or more of the process requirements are not specified.

Tests Performed:

Process Requirements

Weighing Tolerance: Not Specified Smallest Net Weight: Not Specified Facteur de Sécurité: *Not specified,
default = 2

Safe Weighing Range

2
c
-]
€
8
e
=)
5
g Relative Measurement Uncertainty [%]
2 /
3 /
= /
/ Weighing Tolerance
‘\
Safe To Weigh
Weighing Range [g] Capacity
0.0001g Minimum Weight
Readability

Since the weighing tolerance is not specified, only a generic behavior curve is shown.

Version Logicielle: 1.22.0.155 ©METTLER TOLEDO Page 1 of 4

Version du Rapport: 2.5.39 Le document a été fourni par voie électronique.



Piece jointe au Certificat de Calibration: METTLER TOLEDO

CA0003-041-030920-ACC-USL
GWP® Certificate

Poids Minimum

As Found Minimum Weight Table

Poids minimum pour différentes tolérances de pesage et facteurs de sécurité

Facteur de Sécurité

Tolérance 1 2 3 5 10
0.1% 0.22778 g 0.45903 g 0.69382 g 1.17436 g 244377 g
0.2% 0.11346 g 0.22778 g 0.34297 g 0.57598 g 1.17436 g
0.5% 0.04528 g 0.09070 g 0.13626 g 0.22778 g 0.45903 g

1% 0.02262 g 0.04528 g 0.06798 g 0.11346 g 0.22778 g
2% 0.01131g 0.02262 g 0.03395 g 0.05663 g 0.11346 g
5% 0.00452 g 0.00905 g 0.01357 g 0.02262 g 0.04528 g

As Left Minimum Weight Table

Poids minimum pour différentes tolérances de pesage et facteurs de sécurité

Facteur de Sécurité

Tolérance 1 2 3 5 10
0.1% 0.18444 g 0.37018 g 0.55725¢g 0.93542 g 1.90502 g
0.2% 0.09206 g 0.18444 g 0.27715g 0.46355 g 0.93542 g
0.5% 0.03678 g 0.07362 g 0.11051¢g 0.18444 g 0.37018 g

1% 0.01839 g 0.03678 g 0.05519¢g 0.09206 g 0.18444 g
2% 0.00919 g 0.01839¢g 0.02758 g 0.04599 g 0.09206 g
5% 0.00368 g 0.00735 g 0.01103 g 0.01839¢g 0.03678 g

A ces valeurs de poids net minimum, l'incertitude de mesure du dispositif est égale ou inférieure & 1/1 (pas de facteur de sécurité), 1/2, 1/3,

1/5 ou 1/10 de la tolérance requise. Ces valeurs sont calculées avec k=2 et basées sur la formule linéaire de l'incertitude de mesure du

dispositif de pesage en opération.

The safety factor for As Found is always 1. This implies no safety factor. As Found testing looks at the behavior of the instrument from the past

until test occurred. For the past, it is necessary to know that the tolerance was met, but not the safety factor. The safety factor is a proactive

measure to apply for future measurements.

Notes on minimum weight values in above table:
1. If "N/A" is shown above, no appropriate value could be calculated.
2. METTLER TOLEDO is not responsible for the definition of the process requirements.

Résultats de Mesure
Results Summary
| | Repstabiits | Excentricté | Emeurdindicaton |
N/D N/D N/D

As Found
As Left N/D N/D N/D

v =Passed

X =Failed

1\ = Safety Factor not met

Version Logicielle: 1.22.0.155 ©METTLER TOLEDO Page 2 of 4
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Piece jointe au Certificat de Calibration: METTLER TOLEDO .7,:’1 ary/ ‘ aYa

CA0003-041-030920-ACC-USL
GWP® Certificate

Répétabilité

Charge de Test: 100 g

Tel que Trouvé Tel que Laissé
Control Limit Std. Deviation | Resut | Std. Deviation | Resut |
N/D N/D N/D

0.1%
0.2% N/D N/D N/D
0.5% N/D N/D N/D
0.00011 g 0.00008 g
1% N/D N/D N/D
2% N/D N/D N/D
5% N/D N/D N/D

An assessment cannot be made because the smallest net weight is not defined.

The weighing tolerance is met if the standard deviation is less than or equal to the corresponding control limit.

Excentricité

Charge de Test: 100 g

Tel que Trouvé Tel que Laissé

0.1% 0.0500 g v v

0.2% 0.1000 g v v

0.5% 0.2500 g v v
0.0002 g 0.0000 g

1% 0.5000 g v v

2% 1.0000 g v v

5% 2.5000 g v v

The weighing tolerance is met if the deviation is less than or equal to the corresponding control limit.

Erreur d'indication

Tel que Trouvé

Control limits for various weighing tolerances
N/D N/D N/D N/D N/D N/D

0.0000 g 0.0000 g
50.0000 g 0.0000g | 0.0250g | 0.0500g | 0.1250g | 0.2500g | 0.5000g | 1.2500g
99.9999 g -0.0002g | 0.0500g | 0.1000g | 0.2500g | 0.5000g | 1.0000g | 2.5000g

149.9999g | -0.0005g | 0.0750g | 0.1500g | 0.3750g | 0.7500g | 1.5000g | 3.7500 g
200.0001g | -0.0008g | 0.1000g | 0.2000g | 0.5000g | 1.0000g | 2.0000g | 5.0000g
Result v v v v v v

Version Logicielle: 1.22.0.155 ©METTLER TOLEDO Page 3 of 4
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Piéce jointe au Certificat de Calibration: METTLER TOLEDO Carviiro
o€elVICe

CA0003-041-030920-ACC-USL
GWP® Certificate

Tel que Laissé

Control limits for various weighing tolerances

Reference Value Error 0.2% 0.5% 1% 2%

0.0000 g 0.0000 g N/D N/D N/D N/D N/D N/D
50.0000 g 0.0001g 0.0250 g 0.0500 g 0.1250 g 0.2500 g 0.5000 g 1.2500 g
99.9999 g 0.0001 g 0.0500 g 0.1000 g 0.2500 g 0.5000 g 1.0000 g 2.5000 g
149.9999 g 0.0000 g 0.0750 g 0.1500 g 0.3750 g 0.7500 g 1.5000 g 3.7500 g

200.0001 g -0.0001g | 0.1000 g 0.2000 g 0.5000 g 1.0000 g 2.0000 g 5.0000 g

e R A B B B N

The weighing tolerance is met if the error (of indication) for each test point is less than or equal to the corresponding control

limit for that particular weighing tolerance. Results at or close to the zero point cannot be assessed.

Version Logicielle: 1.22.0.155 ©METTLER TOLEDO Page 4 of 4
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Piéce jointe au Certificat de Calibration: METTLER TOLEDO 8 a2 VilaTe
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Handbook 44 Tolerance Assessment

Handbook 44 Tolerance Assessment (Entretien)

Les mesures du certificat de calibration joint ont été évaluées selon les tolérances définies par NIST HB44.

Tel que Trouvé Tel que Laissé

v/ =Passed
Global x J X = Failed
Weighing Device

Max. Capacity Readability (d) Verification Scale Interval (e)

210¢g 0.0001 g 0.0001 g

Tolerances according to NIST Handbook 44

Test Load
Tolérance

g s z 0.0000 g 0.0000 g 0.000025 g

Z i — 0.0001 g 5.0000 g 0.0001 g

g 50001g | 20.0000g 0.0002 g
20.0001g | 210.0000 g 0.0003 g

Tel que Trouvé
@ Tel que Laissé

Calibration Points [g]

—Tolérance

Eccentricity and Repeatability

Test Test Load Tolérance Max. Error / Range m Max. Error / Range

Excentricité (Maximum Error) | 100 g 0.0003 g 0.0002 g 0.0001 g v
Excentricité (Plage) 100 g 0.0003 g 0.0002 g s/ 0.0000 g v
Répétabilité (Maximum Error)[ 100 g 0.0003 g 0.0003 g v 0.0002 g v
Répétabilité (Plage) 100 g 0.0003 g 0.0003 g v 0.0002 g v

Max. Error: Maximum of the absolute values of the individual errors.
Range: Difference between largest and smallest measurement value.

Error of Indication

Reference Value Tolérance
Error of Indication m Error of Indication m

0.0000 g 0.0001 g 0.0000 g v 0.0000 g v
2 50.0000 g 0.0003 g 0.0000 g v 0.0001 g v
3 99.9999 g 0.0003 g -0.0002 g v 0.0001 g v
4 149.9999 g 0.0003 g -0.0005 g X 0.0000 g v
5 200.0001 g 0.0003 g -0.0008 g X -0.0001 g v
Version Logicielle: 1.22.0.155 ©METTLER TOLEDO Page 1 of 1

Version du Rapport: 2.5.39 Le document a été fourni par voie électronique.



.\‘l‘u[uj.?

Ulrich Métrologie inc. Tél. (514) 631-6653 SN ACCREDITATION
Ulrich Metrology Inc. Fax (514) 631-6122 jiacVRA 1ISO 17025
9900, ’Cote-dt'e-Llesse info@ulrich.ca :;47-—_:--\\:;: NIC.ChAC ™
ULRICH Montréal (Québec) HeT 1A1 www.ulrich.ca TN A SCC Scope Number 220
CALIBRATION CERTIFICATE
Certificate no.: 769847 Calibration date:  September 10, 2020
Identification: SBI-212 Certificate issued: September 10, 2020
Description: THERMO-HYGROMETER, AMPROBE TH-3 Interval: 12 months
Manufacturer: AMPROBE Due date: September 10, 2021
Model no.: TH-3 Procedure no.: MET/CAL
Serial no.: 100906351 Environment: CLAS Type 2 Laboratory
Temperature: 23+2°C
Humidity: 35-55%RH
Metrologist: NFS
Property of: SBI
250 RUE DE COPENHAGUE Mﬁ‘ﬂ%
ST-AUGUSTIN-DE-DESMAURES, QC G3A 2H3 Approved by: David Llorens, Quality Manager

This calibration certificate is issued in accordance with the applicable requirements of ISO/1IEC 17025 and Ulrich Metrology's quality manual QM-09 Revision 9. Measurement results provided
are traceable 1o either the National Research Council Canada (NRC), the National Institute of Standards and Technology (NIST), a national laboraiory of another country signatory to the CIPM
Mutual Recognition Arrangement (MRA), or a calibration laboratory accredited by an accrediting body with which Canada has an equivalence agreement.

CALIBRATION STANDARDS

See notes below.

MEASUREMENT UNCERTAINTY

The above listed instrument meets or exceeds all specifications as stated in the reference procedure, unless noted otherwise. For
measurement results associated with the conformance to a tolerance, the uncertainty in the measurement system did not exceed 25%
(4:1 test uncertainty ratio) of the acceptable tolerance for each characteristic calibrated, unless otherwise noted in the report.

CALIBRATION DATA

See next page for measurement results.

Notes:

9V battery replaced.

The Calibration Laboratory Assessmeni Service (CLAS) of the National Research Council of Canada (NRC) h specilic calibration bilities of this Isboratory and iraceability o the Infernational System of Units (S)) or to standards acceplable fo the CLAS program. This certificale of
cahbration s issued in accordance with the conditions of certification granied by CLAS and the conditions afaccmdh‘allon granted by the Standards Council of Canada (SGC). Neither CLAS nor SCC guarantee the accuracy of individuaf calibrations by accredited jaboratories.

© Copyright of this Calibralion Cerlificate GE-03-03 is owned by Ulrich Malrology Inc. and may nol be reproduced olher Lhan In full except wilh the prior approval of Ulrich Melrology Inc JANImEs NyIm Page 1 of 1
234528 P



Ulrich Métrologie inc. Tél. (514) 631-6653
Ulrich Metrology Inc. Fax (514) 631-6122
9900, Céte-de-Liesse info@ulrich.ca
ULRICH olede e
DIVIBION - TRINIOIT GANADA Montréal (Québec) H8T 1A1 www.ulrich.ca

CALIBRATION DATA

Certificate no.: 769847 Result: PASS
Identification: SBI-212 Condition: FOUND-LEFT
Description: THERMO-HYGROMETER

Serial no.: 100906351

Procedure: Amprobe TH-3: 2500ST-LT-M

CALIBRATION STANDARDS
Identification Description Manufacturer Model no. Cal. Date Due Date

1304953 HUMIDITY GENERATOR THUNDER SCIENTIFIC 2500ST-LT 2019/07/23 2021/01/31

MEASUREMENT RESULTS (Per MET/CAL)

TRUE TEST ACCEPTANCE LIMITS PASS/
PARAMETER VALUE RESULT LowWw HIGH FAIL TUR
TEMPERATURE CALIBRATION
23°C
23.10degC 23.60 22.30 23.90 PASS

RELATIVE HUMIDITY CALIBRATION AT 23°C

20% RH

20.00% 20.90 17.00 23.00 PASS
50% RH

50.00% 49.90 47.00 53.00 PASS
80% RH

79.94% 77.00 76.94 82.94 PASS

End of Test Data

Calibration Data for Certificate No. 769847 Rtrsito1 Page 1 of 1



ID Certificat de Calibration
CA0003-049-030920-ACC-USI

Y . . o
N '/”/,, Accredited by the American Association

Mettler Toledo :*@//:

Service Business Unit Industrial M for Laboratory Accreditation (A2LA)

1900 Polaris Parkway 2 /Q\ S | CALIBRATION CERT #1902.01
il W -

Columbus, OH 43240
1-800-METTLER

ISO 17025 Registered
ANSI/NCSL Z540-1 Accredited

Certificat de Calibration de Précision

Accuracy Calibration Certificate

Client
Compagnie: SBI Fabricant De Poeles
Adresse: 250 Rue de Copenhague
Ville: Saint-Augustin-De-Desmaures Contact: Gabrielle Santerre
Zip/Code Postal: G3A 2H3
Etat/Province: Quebec

Weighing Device

Manufacturier: Ohaus Type d'Instrument: Weighing Instrument
Modgle: FD15 # Outil: SBI-222 BALANCE BENCH
No. Série: B144397174 Modéle Indicateur: N/D
Building: N/D Terminal Serial No.: N/D
Floor: N/D Terminal Asset No.: N/D
Room: N/D
Capacité Max Lisibilité (d)
1 15000 g 19
Procedure
Instruction de Calibration: EURAMET cg-18 v. 4.0 (11/2015)
Instruction de travail METTLER TOLEDO: 30260953 Rev1.31

Ce certificat de calibration contient des mesures pour les calibrations Tel que Trouvé et Tel que Laissé.

The sensitivity/span of the weighing instrument was adjusted before As Left calibration with an external weight.

T e

Tel que Trouvé Start: 22.0 °C End: 22.0 °C
Tel que Laissé Start: 22.0 °C End: 22.0 °C

Environmental conditions have been verified to ensure
the accuracy of the calibration.

This certificate is issued in accordance with the conditions of accreditation granted by A2LA, which is based on ISO/IEC 17025. A2LA

has assessed the measurement capability of the laboratory and its traceability to recognized national standards.

Date calibration Tel que Trouvé: 09-Mar-2020 Authorized A2LA Signatory: // a Gf"“‘"

Date calibration Tel que Laissé: 09-Mar-2020
Date d'Emission: 09-Mar-2020 Dany Careau
Requested Next Calibration Date: 31-Mar-2021
Version Logicielle: 1.22.0.155 ©METTLER TOLEDO Page 1 of 4

Version du Rapport: 2.5.39 Le document a été fourni par voie électronique.



ID Certificat de Calibration
CA0003-049-030920-ACC-USI

METTLER TOLEDO Service

Résultats de Mesure

Répétabilité

Charge de Test: 10000 g

Tel que Trouvé Tel que Laissé Tel que Trouvé

1 N/D 10000 g
2 N/D 10000 g
3 N/D 10000 g
4 N/D 10001 g
5 N/D 10001 g
6 N/D 10000 g
Ecart Type N/D 05¢g
Excentricité

® Tel que Laissé

1 (Point de Test)

_3d—

4

The "d" in the graph represents the readability of the range/interval in which the

test was performed.

The results of this graph are based upon the absolute values of the differences

from the mean value.

Charge de Test: 5000 g

Position Tel que Trouvé Tel que Laissé
1 5001 g 5000 g
2 5001 g 5000 g
3 5001 g 5000 g
4 5001 g 5000 g
5 5001 g 5000 g
i 06 0s

Erreur d'indication

Od

K

Od

Od
2

Od

—i)
Od

n
12

%)

Od

a
()

0d

.
12

<

Od

Tel que Trouvé

Tel que Laissé

The "d" in the graph represents the readability of the range/interval in which
the test was performed.

Tel que Trouvé

Reference Value Indication Erreur d'indication Incertitude Elargie
1 0g 0g 0g N/D N/D
2 2000 g 2000 g 0g N/D N/D
3 7000 g 7002 g 29 N/D N/D
4 10000 g 10002 g 29 N/D N/D
5 15000 g 15003 g 3g N/D N/D
Version Logicielle: 1.22.0.155 ©METTLER TOLEDO Page 2 of 4

Version du Rapport: 2.5.39
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ID Certificat de Calibration METTLER TOLEDO A ¥\ J »

CA0003-049-030920-ACC-USI

Tel que Laissé

- Reference Value m Erreur d'indication Incertitude Elargie “
1 Og 0g 0g

144 2.37
2 2000 g 2000 g 0g 15g 2.28
3 7000 g 7000 g 0g 164 2.28
4 10000 g 10000 g 0g 174 2.13
5 15000 g 15000 g 0g 194 2.13

Tel que Trouvé

s i 0 S —— ) e " ® Tel que Laissé

For improved legibility of the
graphics only increasing
measurement points are shown and
measurement points close to zero
are not displayed.

Error of Indication [g]
o

0 2000 7000 10000 15000

Calibration Points [g]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the
coverage factor k — which can be larger than 2 according to EURAMET cg-18. The value of the measurand lies within the assigned range
of values with a probability of approximately 95%. The user is responsible for maintaining environmental conditions and the settings of

the weighing instrument when it was calibrated.

Test Equipment

Tous les poids utilisés pour le contrdle métrologique sont retragables aux étalons Nationaux et Internationaux. Les poids ont été calibrés et

certifiés par un laboratoire de calibration accrédité.

Jeu de Poids 1: OIML M1

Weight Set Number: 22940 Date d'Emission: 12-Jul-2019

# Certificat: M19-0315 Date de Calibration Due: 12-Jul-2020
Remarques

N/D

End of Accredited Section

The information below and any attachments to this calibration certificate are not part of the accredited calibration.

Version Logicielle: 1.22.0.155 ©METTLER TOLEDO Page 3 of 4
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CA0003-049-030920-ACC-USI

Incertitude de Mesure du dispositif de pesage en opération

Stated is the expanded uncertainty with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of
the errors of indication. The value R represents the net load indication in the unit of measure of the device.
Coefficient de température pour I'évaluation de l'incertitude de mesure en opération: 10.0-10%/K

Plage d'opération sur le site pour I'évaluation de l'incertitude de mesure en opération: 10K

Linéarisation de I'Equation d'Incertitude

Tel que Trouvé Tel que Laissé

1 0g- 15000 g N/A Us = 1317 mg + 0.0480 mg/g - R

To optimize the stability of the linearization, besides of the zero load only increasing measurement points with a test load of 5% of the
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty in Use for Various Net Indications (Examples)

Indication Net Tel que Trouvé Tel que Laissé

15g N/A N/A 13g 8.8%
150 g N/A N/A 13g 0.88%
1500 g N/A N/A 144 0.093%
7500 g N/A N/A 174 0.022%

15000 g N/A N/A 2.0g 0.014%

C 3
© I e e e e e e e s e e St
s H
z 2
T =V N
€ =
25 50 75 100 1 10 100 1000 10000 100000
% of Weighing Range Plage de Pesage (g)
Tel que Trouvé Tel que Laissé
Version Logicielle: 1.22.0.155 ©METTLER TOLEDO Page 4 of 4
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Handbook 44 Tolerance Assessment

Handbook 44 Tolerance Assessment (Entretien)

Les mesures du certificat de calibration joint ont été évaluées selon les tolérances définies par NIST HB44.

Tel que Trouvé Tel que Laissé
v/ =Passed
Global « J X = Failed

Weighing Device

Max. Capacity Readablllty (d) Verification Scale Interval (e)

15000 g
Tolerances according to NIST Handbook 44
|
’ — e
i r 1 [ ] o5 | oo o
3 L 1 J J J 1g 500 g 1g
& o 501 ¢ 2000 g 29
I 2001 g 4000 g 3g
4001 g 15000 g 59

Tel que Trouvé

Calibration Points [g]

@ Tel que Laissé

—Tolérance

Eccentricity and Repeatability

Test Test Load Tolérance Max. Error / Range m Max. Error / Range m

Excentricité (Maximum Error) | 5000 g v
Excentricité (Plage) 5000 g 5g 0g \/ 0g v
Répétabilité (Maximum Error) | 10000 g 59 N/D N/D 19 v
Répétabilité (Plage) 10000 g 5¢g N/D N/D 19 v

Max. Error: Maximum of the absolute values of the individual errors.
Range: Difference between largest and smallest measurement value.

Error of Indication

Reference Value Tolérance
Error of Indication m Error of Indication m
1 O0g 19

v v
2 2000 g 29 0g v 0g v
3 7000 g 5g 29 v 0g v
4 10000 g 5g 29 v 0g v
5 15000 g 5g 3g v 0g v
Version Logicielle: 1.22.0.155 ©METTLER TOLEDO Page 1 of 1
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METTLER-TOLEDO, LLC [L ®
201 Wolf Dr SIBCRA
Thorofare NJ 08086 NM. N@
1-800-METTLER

N
L
TIO NS
NVLAP LAB CODE 105013-0 AR

Mass Calibration Certificate

Customer Information

Customer Name: Stove Builder International, Inc. City:

Address: 250 de Copenhauge State / Province: QC
St.-Augustin-de-Desmaures

Purchase Order: 220309982 Zip / Postal Code:  G3A 2H3

Measurement and Test Equipment Identification

Serial Number: B316238717 Date Received: 03-OCT-2018
Manufacturer: Mettler Toledo Condition: Good
Asset Number: SBI-237 Tolerance Class: OIML R111 Class E2

Environmental Conditions

Temperature: 21.51 °C Barometric Pressure: 770.05 mm Hg Relative Humidity: 50 %RH

The standards used to perform this calibration have been compared to reference mass standards that are traceable to the Sl
through the National Institute of Standards and Technology under Test No 684/289871-17.

The weights calibrated for this report have been calibrated in accordance with the calibration laboratory’s process. The
calibration performed meets the criteria as described in the current revisions of ASTM E617 and OIML R111. This calibration
also meets specifications as outlined in ISO/IEC 17025, ANSI/NCSL Z540-1-1994, and applicable documents.

This certificate may not be partially reproduced, except with prior written permission of the issuing faboratory. This
sertificate must not be used by the customer to claim product endorsement by NIST, NVLAP, or any other agency of the

J.S. government.

—
alibration Date: 09-OCT-2018 Next Calibration Due: 09-0OCT-2023
Calibration Technician: Robotic Calibration Signature: S
§epﬁ Moran, Metrology Manager
Approved Signatory 10-OCT-2018

Page 1 0of 5




Certificate No: 01037944A-1

As Found Data

Nominal True Mass Conv. Mass  Uncertaint Tolerance Density
Value&Suffix Serial Number (9) (9) (mg, k=2 (mg) (g/cm?)
100 mg B316238717 0.0999983 0.0999983 0.0025 0.0160 8.00

Page 2 of 5

1 As Found / 1 Total




‘Certificate No: 01037944A-1

As Left Data

Nominal True Mass Conv. Mass  Uncertainty Tolerance Density
Value&Suffix Serial Number (9) (9) (mg, k=2) (mg) (g/cm3)
100 mg B316238717 0.0999983 0.0999983 0.0025 0.0160 8.00

Page 3 of 5

1 As Found / 1 Total




Certificate No: 01037944A-1

Standards and Comparators Used

Nominal Standard Cal Comparator Cal Procedure
Value&Suffix Serial Number Set No. Due Used Due Used
100 mg B316238717 A031 07/01/19 ASXL 131 01/01/19 Multi A-B
Comments
No remarks

Page 4 of 5

1 As Found/ 1 Total




Certificate No: 01037944A-1

Definitions

Nominal Value - The value as labeled on the weight or defined by shape in accordance with OIML R111 for
milligram weights.

True Mass - The mass value of the weight if measured in a vacuum.

Conventional Mass - For a mass at 20 °C, "Conventional Mass" is the mass of a reference standard of density
8000 kg/m? which it balances in air with a density of 1.2 kg/m®. This value should be referenced when testing the
accuracy of a weighing device using any of the nominal values contained in this certificate. The As Found results
will equal the As Left in cases where no adjustment or replacement was required.

Uncertainty - All Uncertainty values are reported at approximately 95% confidence level (k=2). The uncertainty
value does not include a component for the affects due to magnetism.

Tolerance - The acceptable range of deviation (positive and negative) from the nominal value, including the
uncertainty, as defined by ASTM and OIML for the respective classes.

Density - The assumed density of the material used by the manufacturer.

Calibration Process - This calibration was performed in the Level | Mass Metrology Laboratory at 201 Wolf Dr
Thorofare, New Jersey 08086 unless otherwise noted in Comments.

OOT - The As Found measurement result combined with the uncertainty exceeded the tolerance for the
specified weight class.

A - Weight was adjusted after As Found testing to within the appropriate tolerance class.

R - The received weight was replaced due to an out of tolerance condition and the weight was not adjustable
or the weight for this nominal value was missing.

Page 5 of 5 1 As Found / 1 Total




m MICRO PRECISION CALIBRATION, INC. g,
: MIC D¢ 22835 INDUSTRIAL PLACE WA
HCRO GRASS VALLEY CA 95949 X ~

[J PRECISION 50265160 ﬂﬁf&

= /"""““\\;
Certificate of Calibration %,/ ~\

ACCREDITED

——— BT ———
e/, i .\‘\\ CALIBRATION L ABORATORY
I AC-1969.00
Date: Mar 3, 2020 Cert No. 551220083500445
Customer:
STOVE BUILDERS INTERNATIONAL INC.
PORTES 11-12
250 DE COPENHAGUE
SAINT-AUGUSTIN-DE-DESMAURES QC G3A 2H3 Work Order #: SAC-70107380
Purchase Order #: 63318
MPC Control #:  DA0650 Serial Number: 16425450039
Asset ID: SBI-241 Department: N/A
Gage Type: DIGITAL VANE/HOT-WIRE ANEMOMETER  Performed By: JACK WERTZ Il
Manufacturer: TPI, INC. Received Condition: IN TOLERANCE
Model Number: 575 Returned Condition: IN TOLERANCE
Size: N/A Cal. Date: March 02, 2020
Temp/RH 68.0°F / 40.0% Cal. Interval: 12 MONTHS
Location: Calibration performed at MPC facility Cal. Due Date: March 02, 2021
Calibration Notes:
See attached calibration data. (1 page)
Standards Used to Calibrate Equipment
1.D. Description. Model Serial Manufacturer Cal. Due Date  Traceability #
CJ5100 WIND TUNNEL WITH CONTROLLER JS-500 375/305 INTERACTIVE Oct 31,2021  551220083300219
INSTRUMENTS
DA8367 PRECISION PLATINUM 8167-25 180322 LEEDS & NORTHRUP  Oct31,2022 551220083240044
RESISTANCE THERMOMETER co.
SPRT W/ CASE
DF8059 DIGITAL MULTIMETER 34401A US36090404 HEWLETT PACKARD Sep 30,2020 551220083194555
DS2399 AIR VELOCITY TRANSDUCER 8455-03 56020622 TSI Oct 3, 2021 800406957
Procedures Used in this Event
Procedure Name Description
MPC-AIR-001 Rev. 01 Air Velocity, Temperature and Flow Meters, General, rev01, Feb-11-2020

Calibrating Technician: A I:
alibrating Technician 2 &%6-@ QC Approva 1

JACK WERTZ Il MARVIN ILAO

Statements of Pase or Fall The of has been taken into accounl when with as per ILAC-G8:03/2009. All measurements and test results guard banded to ensure the
probabilty of false-accepl does not exceed 2% In compllance with ANSI/NCSL Z540.3-20086.

The status of compllance with the acceptance criteria Is reported as:

PABS - Compllani with epecification; .

FAIL - Nol compliant with epeciication,

FAIL? - The measured value I8 not within the acceplance Iimils, However, a porilon of the of al 95% is within Lhe specified lolerance.

PASB? - The measured vulue {8 within acceplance limils. Howaver, a poriion of (he of al 85% exceeds the specified tdlemnce.

The ded ls stated as the stlandard uncertainty of measurament mulliplied by the coverage faclor k=2, which for a nomal distribution corresponds to a coverage probability of approximately 5%, unless otherwise
slated This calibrallon rnpon complies with ISOVIEC 17025:2017 and ANSI/NCSL 2540.3 Method 6-Guard Bands based on Tesl Uncerlalnly Ratio, Calibralion cycles and resulling due dales were submlnod/appmvod by the customar. Any numbsr of
factors may cause an inslrument (o drifl oul of Lolerance bafore the nexi scheduled calibrallon, Recalibratlon eydes should be based on frag y of use, and customer's accuracy, All

are lraceable to S| Lhrough the Natlonal Institute of Slandards and Technology (NIST) and/or nallonal or Sevvices rendered Include proper 's service and are

for no less Lhan thirty (30) days. The Informalion on Ihis report pertains only lo the inatrument identified, this may not be reproduced In parl or [n a whols without the prior written approval of the Issuing MP Calibratlon Laboratory.
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Calibration Report of TPI 575 Vane/Hotwire Air Velocity Meter

MPC Control #: DA0650 Serial Number: 16425450039
Asset ID: SBI-241 Calibration Date: March 02, 2020
Velocity Measurement
Hot Wire
7 Lower Upper
Range Nominal Uimit As Found As Left Limit Result Uncertainty (£)
5.0m/s 4,7 mls 49mis 49m/s 5.3m/s PASS 0.15mis
10.0m/s 9.7 mis 9.9mis 9.9m/s 10.4 mis PASS2z 0.29 m/fs
021020 mis
15,0 m/s 146 mis 149m/s 149 m/s 15,4 mis PASS2 0.44 m/s
19.0m/s 186 m/s 18.8m/s 18.8mis 19.4mis PASSz 038mis
Vane
Lower Upper N
Range Nominal Limit As Found As Left Limit Result Uncertainty (£)
63mis 58mls 6.3 m/s 63m/s 6.7 mfs PASS 0.18 m/s
125mis 12.0m/s 123 mis 123 mis 13.1 mis PASS2 0,36 m/s
0.4to 25 m/s
18.8mis 18.1 m/s 18,9 m/s 189m/s 18.4m/s PASS 0.38m/s
23.8m/s 23.0m/s 239m/s 23.9m/s 245mls PASS 0.48m/s
Temperature Measurement
i Lower Upper .
Range Nominal Limit As Found As Left Limit Result Uncertainty (£)
200°C 19.3°C 202°C 202°C 20.7°C PASS 0.0090 °'C
400°C 39.4°C 402°C 402°C 409°C PASS 0.0090 'C
20°Ct0 80°C
: 60.0°C 58.9°C 60.1°C 60.1°C 61.1°C PASS 0.0090 °C
76.0°C 747°C 762°C 762°C 773°C PASS 0.0090 °C

Statements of Pass or Fail Conformance

The uncertainty of measurement has been laken into account when determining compliance with specification, as per ILAC-G8:03/2009
All measurements and test results guard banded to ensure the probability of false-accept does not exceed 2% in compliance with ANSI/NCSL Z540.3-2006.

The status of compliance with the acceptance criteria is reported as:

PASS - Compliant with specification

FAIL - Not compliant with specification.

FAILZ - The measured value is not within the acceptance limits. However, a portion of the expanded uncertainty of measurement at 95% is within the specified tolerance.

PASSZ - The measured value is within acceptance limits. However, a portion of the expanded uncertainty of measurement at 95% exceeds the specified tolerance.

The expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage factor k=2, which for a normal distribution

corresponds to a coverage probability of approximately 95%, unless otherwise stated.
This calibration report complies with ISO/IEC 17026:2017 and ANSI/NCSL 2540.3 Method 6-Guard Bands based on Test Uncertainty Ratio.

- End of Calibration Report -

Page 1 of 1

Confidential: Controlled Document.
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Cannot be reproduced without the approval of the Quaity Department.




CERTIFICATE OF CALIBRATION oo~ @
0 e : * (AccREBITED)

CALIBRATION
CERT #2260.01
Certificate Number: 2020005339 Page 1 0f 2
Manufacturer: Dwyer Instruments Inc. RMA: AC20071072
Model: MS-121-LCD Workorder: 2020005339
Description: Digital Pressure Gauge Barcode; AL0015068-P
Serial: E51U01003410 Recelved Conditions: In Tolerance
1D: SBI-247 Callbration Date: 17-Jul-2020
Customer: STOVE BUILDER INTERNATIONAL INC. Callbration Due: 17-Jul-2021
250 RUE DE COPENHAGUE Temperaturs; 22.39°C
ST-AUGUSTIN-DE-DESMAURES QC Humidfty: 55.3%RH
G3A 2H3

STATEMENT OF UNCERTAINTY: The reported expanded uncertainty of measurement is stated as the standard measurement
uncertainty multiplied by the coverage factor K = 2, which for a normal distribution corresponds to a coverage probability of
approximately 95 percent.  Alpha Controls & Instrumentation Inc. certifies this instrument was calibrated on the date shown using
standards traceable to NIST/NRC or accepted intrinsic standards and in compliance with ISO/IEC-17025:2017 and ANSI/NCSL
Z540-1.

Any statement of compliance is made without taking measurement uncertainty into account and is based on UUT performance
against required tolerance only. The customer must ensure equipment calibrated meets the intended use.

Tolerance is based on manufacturer specification if not stated otherwise. Calibration results relate to items calibrated only.

This certificate shall not be reproduced except in full without written approval of Alpha Controls and Instrumentation Inc.

STANDARDS USED

Description Model D Cal Date Due Date
Multimeter Fluke 8845A ELC-MTR-04 09-Jan-2020 09-Jan-2021
Low Pressure Calibrator Ruska 7250LP PRE-CAL-06 17-Nov-2019 17-Nov-2020
Notes: Transmitter was calibrated in vertical position.
Performed by: Sree Chukka QA Reviewsd by: Slava Peciurov

Technician Lab Manager
(digitally signed on 17-Jul-2020 1:17 pm) (digitally signed on 17-Jul-2020 2:17 pm)

Quality Management System is assessed and registered by Intertek as conforming to the requirements of ISO9001

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8 www.alphacontrols.com (800) 567-8686

Form: ROC101 Rev 9.3.




Certificate Number: 2020005339

Page 2 of 2

Procedure: Dwyer MS-121-LCD 0 to 0.1;0.5 inH20/75201p 8845A (1.0.A)

Found / Left (Pass)

Test Description True Value Test Results Tolerance Lower Limit Upper Limit Status Uncertainty
Range: 0 to 0.5 inH20
Output signal: 4 to 20 mA
PRESSURE TEST
Display Reading 0
Output @ 0.0000 inH20, mA 4.03
0.0000 inH20 0.0000 inH20 0.0009 inH20O 10.0050 inH20 -0.0050 inH20 0.0050 inH20 Pass 0.00015 inH20
Display Reading 0.1238
Output @ 0.1250 inH20, mA 7.982
0.1250 inH20 0.1250 inH20 0.1244 inH20 +0.0050 inH20 0.1200 inH20 0.1300 inH20 Pass 0.00015 inH20
Display Reading 0.2485
Output @ 0.2500 inH20, mA 11.982
0.2500 inH20 0.2500 inH20 0.2494 inH20 10.0050 inH20 0.2450 inH20 0.2550 inH20 Pass 0.00015 inH20
Display Reading 0.3730
Output @ 0.3750 inH20, mA 15.941
0.3750 inH20 0.3750 inH20 0.3732 inH20 +0.0050 inH20 0.3700inH20 0.3800 inH20 Pass 0.00015 inH20
Display Reading 04976
Output @ 0.5000 inH20, mA 19.925
0.5000 inH20 0.5000 inH20 0.4977 inH20 10.0050 inH20 0.4950 inH20 0.5050 inH20 Pass 0.00015 inH20
Display Reading 0.3760
QOutput @ 0.3750 inH20, mA 16,037
0.3750 inH20 0.3750 inH20 0.3762 inH20 +0.0050 inH20 0.3700 inH20 0.3800 inH20 Pass 0.00015 inH20
Display Reading 0.2517
Output @ 0.2500 inH20, mA 12.046
0.2500 inH20 0.2500 inH20 0.2514 inH20 +0.0050 inH20 0.2450 inH20 0.2550 inH20 Pass 0.00015 inH20
Display Reading 0.1262
Output @ 0.1250 inH20, mA 8.036
0.1250 inH20 0.1250 inH20 0.1261 inH20 10.0050 inH20 0.1200 inH20 0.1300 inH20 Pass 0.00015 inH20
Display Reading 0.0012
Output @ 0.0000 inH20, mA 4.040
0.000 inH20 0.0000 inH20 0.0013 inH20 +0.0050 inH20 -0.0050 inH20 0.0050 inH20 Pass 0.00015 inH20
END OF CERTIFICATE

Quality Management System is assessed and registered by Intertek as conforming to the requirements of ISO9001

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8 www.alphacontrols.com (800) 567-8686
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Dol CALIBRATION
CERT #2260.01
Certificate Number: 2020005338 Page 10f 3
Manufacturer: Dwyer Instruments Inc. RMA: AC20071072
Model: MS-121-LCD Workorder: 2020005338
Description: Digital Pressure Gauge Barcode: AL0015074-P
Serial: E52U01007512 Recelved Conditions: Out of Tolerance
D: SBI-254 Callbration Date: 17-Jul-2020
Customer: STOVE BUILDER INTERNATIONAL INC. Callbration Due: 17-Jul-2021
250 RUE DE COPENHAGUE Temperature: 22.75°C
ST-AUGUSTIN-DE-DESMAURES QC Humidfy: 56.1%RH
G3A 2H3
STATEMENT OF UNCERTAINTY: The reported expanded uncertainty of measurement is stated as the standard measurement

uncertainty multiplied by the coverage factor K = 2, which for a normal
approximately 95 percent.  Alpha Controls & Instrumentation
standards traceable to NIST/NRC or accepted intrinsic standards and

Z540-1.

Any statement of compliance

in compliance with

is made without taking measurement uncertainty into account and

is based on UU

distribution corresponds to a coverage probability of
Inc. certifies this instrument was calibrated on the date shown using
ISO/IEC-17025:2017 and ANSI/NCSL

T performance

against required tolerance only. The customer must ensure equipment calibrated meets the intended use.

Tolerance is based on manufacturer specification if not stated otherwise. Calibration results relate to items calibrated only.

This certificate shall not be reproduced except in full without written approval of Alpha Controls and Instrumentation Inc.

STANDARDS USED

Description Model D Cal Date Due Date
Multimeter Fluke 8845A ELC-MTR-04 09-Jan-2020 09-Jan-2021
Low Pressure Calibrator Ruska 7250LP PRE-CAL-06 17-Nov-2019 17-Nov-2020

Notes: Adjusted trim pots.

Sree Chukka

Technician
(digitally signed on 17-Jul-2020 2:10 pm)

Performed by: QA Revisewsd by:

Slava Peciurov

Lab Manager

(digitally signed on 17-Jul-2020 2:16 pm)

Quality Management System is assessed and registered by Intertek as conforming to the requirements of ISO9001

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8 www.alphacontrols.com (800) 567-8686

Form: ROC101 Rev 9.3.



Certificate Number: 2020005338

Page 2 of 3

Procedure: Dwyer MS-121-LCD 0 to 0.1;0.5 inH20/7520Ip 8845A (1.0.A)

As Found (Fail)

Test Description True Value Test Results Tolerance Lower Limit Upper Limit Status Uncertainty
Range: 0 to 0.5 inH20
Output signal: 4 to 20 mA
PRESSURE TEST
Display Reading 0
Output @ 0.0000 inH20, mA 4,013
0.0000 inH20 0.0000 inH20 0.0004 inH20 +0.0050 inH20 -0.0050 inH20 0.0050 inH20 Pass 0.00015 inH20
Display Reading 0.1223
Output @ 0.1250 inH20, mA 7.915
0.1250 inH20 0.1250 inH20 0.1223 inH20 40.0050 inH20 0.1200 inH20 0.1300 inH20 Pass 0.00015 inH20
Display Reading 0.2439
Output @ 0.2500 inH20, mA 11.794
0.2500 inH20 0.2500 inH20 0.2436 inH20 +0.0050 inH20 0.2450 inH20 0.2550 inH20 Fail 0.00015 inH20
Display Reading 0.3679
Output @ 0.3750 inH20, mA 15.767
0.3750 inH20 0.3750 inH20 0.3677 inH20 +0.0050 inH20 0.3700 inH20 0.3800 inH20 Fail 0.00015 inH20
Display Reading 0.4912
Output @ 0.5000 inH20, mA 19.709
0.5000 inH20 0.5000 inH20 0.4909 inH20 40,0050 inH20 0.4950 inH20 0.5050 inH20 Fail 0.00015 inH20
Display Reading 0.3699
Output @ 0.3750 inH20, mA 15.811
0.3750 inH20 0.3750 inH20 0.3691 inH20 +0.0050 inH20 0.3700 inH20 0.3800 inH20 Fail 0.00015 inH20
Display Reading 0.2463
Output @ 0.2500 inH20, mA 11.879
0.2500 inH20 0.2500 inH20 0.2462 inH20 +0.0050 inH20 0.2450 inH20 0.2550 inH20 Pass 0.00015 inH20
Display Reading 0.1250
Output @ 0.1250 inH20, mA 8.001
0.1250 inH20 0.1250 inH20 0.1250 inH20 10.0050 inH20 0.1200 inH20 0.1300 inH20 Pass 0.00015 inH20
Display Reading 0.0012
Output @ 0.0000 inH20, mA 4.048
0.000 inH20 0.0000 inH20 0.0015 inH20 +0.0050 inH20 -0.0050 inH20 0.0050 inH20 Pass 0.00015 inH20

Procedure: Dwyer MS-121-LCD 0 to 0.1;0.5 inH20/7520Ip 8845A (1.0.A)

As Left (Pass)

Test Description True Value Test Results Tolerance Lower Limit Upper Limit Status Uncertainty
Range: 0 to 0.5 inH20
Qutput signal: 4 to 20 mA
PRESSURE TEST
Display Reading 0.0012
Output @ 0.0000 inH20, mA 4.021
0.0000 inH20 0.0000 inH20 0.0007 inH20 10.0050 inH20 -0.0050 inH20 0.0050 inH20 Pass 0.00015 inH20
Display Reading 0.1257
Output @ 0.1250 inH20, mA 8.019
0.1250 inH20 0.1250 inH20 0.1256 inH20 +0.0050 inH20 0.1200 inH20 0.1300 inH20 Pass 0.00015 inH20

Display Reading
Output @ 0.2500 inH20, mA

0.2493
11.956

Quality Management System is assessed and registered by Intertek as conforming to the requirements of ISO9001

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8 www.alphacontrols.com

(800) 567-8686



Certificate Number: 2020005338

Page 3 of 3

Test Description True Value Test Results Tolerance Lower Limit Upper Limit Status Uncertainty
0.2500 inH20 0.2500 inH20 0.2486 inH20 +0.0050 inH20 0.2450 inH20 0.2550 inH20 Pass 0.00015 inH20
Display Reading 0.3748
Output @ 0.3750 inH20, mA 15.987
0.3750 inH20 0.3750 inH20 0.3746 inH20 +0.0050 inH20 0.3700 inH20 0.3800 inH20 Pass 0.00015 inH20
Display Reading 0.4998
Output @ 0.5000 inH20, mA 19.972
0.5000 inH20 0.5000 inH20 0.4991 inH20 +0.0050 inH20 0.4950 inH20 0.5050 inH20 Pass 0.00015 inH20
Display Reading 0.3762
Output @ 0.3750 inH20, mA 16.021
0.3750 inH20 0.3750 inH20 0.3757 inH20 10.0050 inH20 0.3700 inH20 0.3800inH20 Pass 0.00015 inH20
Display Reading 0.2515
Qutput @ 0.2500 inH20, mA 12.001
0.2500 inH20 0.2500 inH20 0.2500 inH20 +0.0050 inH20 0.2450 inH20 0.2550 inH20 Pass 0.00015 inH20
Display Reading 0.1270
Output @ 0.1250 inH20, mA 8.058
0.1250 inH20 0.1250 inH20 0.1268 inH20 +0.0050 inH20 0.1200 inH20 0.1300 inH20 Pass 0.00015 inH20
Display Reading 0.0005
Output @ 0.0000 inH20, mA 4.013
0.000 inH20 0.0000 inH20 0.0004 inH20 0.0050 inH20 -0.0050 inH20 0.0050 inH20 Pass 0.00015 inH20

END OF CERTIFICATE

Quality Management System is assessed and registered by Intertek as conforming to the requirements of ISO9001

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8 www.alphacontrols.com (800) 567-8686
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" CALIBRATION
CERT #2260.01
Certificate Number: 2020005340 Page 1 0f2
Manufacturer: Dwyer Instruments Inc. RMA: AC20071072
Model: 626-06-GH-P1-E1-S1 Workorder: 2020005340
Description: Pressure Transmitter Barcode: AL00023151-P
Senal: N/A Recelved Condltions: In Tolerance
1D: SBI-294 Callbration Date: 17-Jul-2020
Customer: STOVE BUILDER INTERNATIONAL INC. Callbration Due: 17-Jul-2021
250 RUE DE COPENHAGUE Tempersturs: 21.96°C
ST-AUGUSTIN-DE-DESMAURES QC Humidity: 57%RH
G3A 2H3

STATEMENT OF UNCERTAINTY: The reported expanded uncertainty of measurement is stated as the standard measurement
uncertainty multiplied by the coverage factor K = 2, which for a normal distribution corresponds to a coverage probability of
approximately 95 percent.  Alpha Controls & Instrumentation Inc. certifies this instrument was calibrated on the date shown using
standards ftraceable to NIST/NRC or accepted intrinsic standards and in compliance with ISO/IEC-17025:2017 and ANSI/NCSL
Z540-1.

Any statement of compliance is made without taking measurement uncertainty into account and is based on UUT performance
against required tolerance only. The customer must ensure equipment calibrated meets the intended use.

Tolerance is based on manufacturer specification if not stated otherwise. Calibration results relate to items calibrated only.

This certificate shall not be reproduced except in full without written approval of Alpha Controls and Instrumentation Inc.

STANDARDS USED

Description Model D Cal Date Due Date
Multimeter Fluke 8845A ELC-MTR-04 09-Jan-2020 09-Jan-2021
Pressure Controller/Calibrator DH Instruments PPC3 PRE-CAL-04 16-Jun-2020 16-Jun-2021
Notes: Unit was calibrated in verticat position.

Tolerance specified by customer.
Unit is not adjustable.

Performed by: Sree Chukka QA Reviswed by: Slava Peciurov
Technician Lab Manager
(digitally signed on 17-Jul-2020 10:31 am) (digitally signed on 17-Jul-2020 2:18 pm)

Quality Management System is assessed and registered by Intertek as conforming to the requirements of 1ISO9001

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8 www.alphacontrols.com (800) 567-8686

Form: ROC101 Rev 9.3.




Certificate Number: 2020005340 Page 2 of 2

| Procedure: Pressure Transmitter: psi/4-20mA: CAL VER /PPC3,8845 (1.1.A) FOUND-LEFT (Pass) I

Test Description True Value Test Results Tolerance Lower Limit Upper Limit Status Uncertainty

Calibrated in the vertical position.

Range: 0to 5 psi
Output: 4-20 mA
PRESSURE TEST
Output=4.045 mA
0.0000 psi 0.0000 psi 0.014 psi +0.0800 psi -0.060 psi 0.060 psi Pass 4.5e-003 psi
Output=8.023 mA
1.2500 psi 1.2500 psi 1.257 psi +0.0800 psi 1.190 psi 1.310 psi Pass 5.86-003 psi
Output=12.015 mA
2.5000 psi 2.5000 psi 2.505 psi +0.0600 psi 2.440 psi 2.560 psi Pass 7.0e-003 psi
Output=16.031 mA
3.7500 psi 3.7500 psi 3.760 psi +0.0600 psi 3.690 psi 3.810 psi Pass 8.2e-003 psi
Output=20.059 mA
5.0000 psi 5.0000 psi 5.018 psi 10.0600 psi 4.940 psi 5.0860 psi Pass 9.5e-003 psi
Output=16 mA
3.7500 psi 3.7500 psi 3.750 psi +0.0600 psi 3,690 psi 3.810 psi Pass 8.2e-003 psi
Output=11.981 mA
2.5000 psi 2.5000 psi 2.494 psi +0.0600 psi 2.440 psi 2.560 psi Pass 7.0e-003 psi
Qutput=8.019 mA
1.2500 psi 1.2500 psi 1.255 psi +0.0600 psi 1.190 psi 1.310 psi Pass 5.8e-003 psi
Output=4.096 mA
0.0000 psi 0.0000 psi 0.030 psi +0.0600 psi -0.060 psi 0.060 psi Pass 4.6e-003 psi

END OF CERTIFICATE

Quality Management System is assessed and registered by Intertek as conforming to the requirements of ISO9001

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8 www.alphacontrols.com (800) 567-8686




CERTIFICATE OF CALIBRATION . @!
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CALIBRATION
CERT #2260,01
Certificate Number: 2020005341 Page 1 of 2
Manufacturer: Dwyer Instruments Inc. RMA: AC20071072
Model: 626-06-GH-PA-E1-S1 Workorder: 2020005341
Description: Pressure Transmitter Barcode: AL00023422-P
Serial: N/A Received Conditions: In Tolerance
D: SBI-297 Callbration Date: 17-Jul-2020
Customer: STOVE BUILDER INTERNATIONAL INC. Callbration Due: 17-Jul-2021
250 RUE DE COPENHAGUE Temperature: 22.11°C
ST-AUGUSTIN-DE-DESMAURES QC Humidlty: 56.6%RH
G3A 2H3

STATEMENT OF UNCERTAINTY: The reported expanded uncertainty of measurement is stated as the standard measurement
uncertainty multiplied by the coverage factor K = 2, which for a normal distribution corresponds to a coverage probability of
approximately 95 percent.  Alpha Controls & Instrumentation Inc. certifies this instrument was calibrated on the date shown using
standards traceable to NIST/NRC or accepted intrinsic standards and in compliance with ISO/IEC-17025:2017 and ANSI/NCSL
Z540-1.

Any statement of compliance is made without taking measurement uncertainty into account and is based on UUT performance
against required tolerance only. The customer must ensure equipment calibrated meets the intended use.

Tolerance is based on manufacturer specification if not stated otherwise. Calibration results relate to items calibrated only.

This certificate shall not be reproduced except in full without written approval of Alpha Controls and Instrumentation Inc.

STANDARDS USED

Dascription Mode/ D Cal Date Due Date
Multimeter Fluke 8845A ELC-MTR-04 09-Jan-2020 09-Jan-2021
Pressure Controller/Calibrator DH Instruments PPC3 PRE-CAL-04 16-Jun-2020 16-Jun-2021
Notes: Unit calibrated in vertical position.

Tolerance specified by customer.
Unit is not adjustable.

Performed by: Sree Chukka QA Reviswsd by: Slava Peciurov
Technician Lab Manager
(digitally signed on 17-Jul-2020 11:05 am) (digitally signed on 17-Jul-2020 2:18 pm)

Quality Management System is assessed and registered by Intertek as conforming to the requirements of 1ISO9001

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8  www.alphacontrols.com (800) 567-8686

Form: ROC101 Rev 9. 3.




Certificate Number: 2020005341 Page 2 of 2

Procedure: Pressure Transmitter: psi/4-20mA: CAL VER /PPC3,8845 (1.1.A) FOUND-LEFT (Pass)

Test Description True Value Test Results Tolerance Lower Limit Upper Limit Status Uncertainty

Calibrated in the vertical position.

Range: 0to 5 psi
Output: 4-20 mA
PRESSURE TEST
Output=4.051 mA
0.0000 psi 0.0000 psi 0.016 psi +0.0300 psi -0.030 psi 0.030 psi Pass 4.6e-003 psi
Output=8.023 mA
1.2500 psi 1.2500 psi 1.257 psi +0.0300 psi 1.220 psi 1.280 psi Pass 5.8e-003 psi
Qutput=12.017 mA
2.5000 psi 2.5000 psi 2.505 psi +0.0300 psi 2.470 psi 2.530 psi Pass 7.0e-003 psi
Output=16.027 mA
3.7500 psi 3.7500 psi 3.758 psi +0.0300 psi 3.720 psi 3.780 psi Pass 8.2e-003 psi
Output=20.058 mA
5.0000 psi 5.0000 psi 5.018 psi +0.0300 psi 4.970 psi 5.030 psi Pass 9.5e-003 psi
Output=16.027 mA
3.7500 psi 3.7500 psi 3.759 psi +0.0300 psi 3.720 psi 3.780 psi Pass 8.2e-003 psi
Qutput=12.011 mA
2.5000 psi 2.5000 psi 2.503 psi 10.0300 psi 2.470 psi 2.530 psi Pass 7.0e-003 psi
Output=8.01 mA
1.2500 psi 1.2500 psi 1.253 psi +0.0300 psi 1.220 psi 1.280 psi Pass 5.8e-003 psi
Output=4.026 mA
0.0000 psi 0.0000 psi 0.008 psi 1+0.0300 psi -0.030 psi 0.030 psi Pass 4.5e-003 psi

END OF CERTIFICATE

Quality Management System is assessed and registered by Intertek as conforming to the requirements of 1ISO9001

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8 www.alphacontrols.com (800) 567-8686
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CALIBRATION
CERT #2260.01
Certificate Number: 2020005343 Page 1 0f 2
Manufacturer: Dwyer Instruments Inc. RMA: AC20071072
Model: 628-00C-GH-P1-E1-S1 Workorder: 2020005343
Description: Pressure Transmitter Barcode: AL00023153-P
Sertal: N/A Recelved Conditions: In Tolerance
1D: SBI-301 Callbration Date: 27-Jul-2020
Customer: STOVE BUILDER INTERNATIONAL INC. Callbration Due: 27-Jul-2021
250 RUE DE COPENHAGUE Temperature: 22.78°C
ST-AUGUSTIN-DE-DESMAURES QC Humidfty: 68%RH
G3A 2H3

STATEMENT OF UNCERTAINTY: The reported expanded uncertainty of measurement is stated as the standard measurement
uncertainty multiplied by the coverage factor K = 2, which for a normal distribution corresponds to a coverage probability of
approximately 95 percent.  Alpha Controls & Instrumentation Inc. certifies this instrument was calibrated on the date shown using
standards traceable to NIST/NRC or accepted intrinsic standards and in compliance with ISO/IEC-17025:2017 and ANSI/NCSL
Z540-1.

Any statement of compliance is made without taking measurement uncertainty into account and is based on UUT performance
against required tolerance only. The customer must ensure equipment calibrated meets the intended use.

Tolerance is based on manufacturer specification if not stated otherwise. Calibration results relate to items calibrated only.

This certificate shall not be reproduced except in full without written approval of Alpha Controls and Instrumentation inc.

STANDARDS USED

Desscription Model D Cal Date Due Date
Pressure Controller/Calibrator DH Instruments PPC3 PRE-CAL-04 16-Jun-2020 16-Jun-2021
Reference Pressure Monitor Fluke RPM4 PRE-MTR-04 13-May-2020 13-May-2021
Notes: Unit was calibrated in vertical position.

Unit cannot be adjusted. Tolerance specified by customer.

Performed by: Sree Chukka QA Reviswad by: Slava Peciurov
Technician Lab Manager
(digitally signed on 27-Jul-2020 9:35 am) (digitally signed on 27-Jul-2020 10:30 am)

Quality Management System is assessed and registered by Intertek as conforming to the requirements of ISO9001

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8 www.alphacontrols.com (800) 567-8686

Form: ROC101 Rev 9.3.




Certificate Number: 2020005343 Page 2 of 2

| Procedure: Pressure/Vacuum: CAL VER /DHI PPC3 (2.3.A) FOUND-LEFT (Pass) I

Test Description True Value Test Results Tolerance Lower Limit Upper Limit Status Uncertainty

PRESSURE TEST
MEASUREMENT UNITS: inHg

OUT =4.925 mA
-28.500 -28.500 -28.26 10,400 -28.90 -28.10 Pass 6.1e-003

OUT =7.843 mA
-23.000 -23.000 -22.79 +0.400 -23.40 -22.60 Pass 6.1e-003

OUT =11.035 mA
-17.000 -17.000 -16.81 +0.400 -17.40 -16.60 Pass 6.1e-003

OUT = 14.248 mA
-11.000 -11.000 -10.79 +0.400 -11.40 -10.60 Pass 6.1e-003

OUT =16.941 mA
-6.000 -6.000 -5.74 +0.400 -6.40 -5.60 Pass 6.1e-003

OUT =20.145 mA
0.000 0.000 0.27 +0.400 -0.40 0.40 Pass 6.1e-003

OUT = 16.963 mA
-6.000 -6.000 -5.69 10.400 -6.40 -5.60 Pass 6.1e-003

OUT =14.305 mA
-11.000 -11.000 -10.68 +0.400 -11.40 -10.60 Pass 6.1e-003

OUT=11.11mA

-17.000 -17.000 -16.67 +0.400 -17.40 -16.60 Pass 6.1e-003
OUT =7.913 mA

-23.000 -23.000 -22.66 10.400 -23.40 -22.60 Pass 6.1e-003
OUT =4.961 mA

-28.500 -28.500 -28.19 +0.400 -28.90 -28.10 Pass 6.1e-003

END OF CERTIFICATE

Quality Management System is assessed and registered by Intertek as conforming to the requirements of ISO9001

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8 www.alphacontrols.com (800) 567-8686
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® CERTIFICATE OF CALIBRATION iki_b:ﬂjfik
00 0O O O o (RECATBRED)
ROTART CALIBRATION
CERT #2260.01
Certificate Number: 2020005342 Page 1 0f2
Manufacturer: Dwyer Instruments Inc. RMA: AC20071072
Model: 628-00C-GH-P1-E1-S1 Workorder: 2020005342
Description: Pressure Transmitter Barcode: ' AL00023737-P
Serial: N/A Recelved Conditions: In Tolerance
10: SBI-305 Calibration Dats: 27-Jul-2020
Customer: STOVE BUILDER INTERNATIONAL INC. Callbration Dus: 27-Jul-2021
250 RUE DE COPENHAGUE Temperature: 22.82°C
ST-AUGUSTIN-DE-DESMAURES QC Humldtty: 69%RH
G3A 2H3

STATEMENT OF UNCERTAINTY: The reported expanded uncertainty of measurement is stated as the standard measurement
uncertainty multiplied by the coverage factor K = 2, which for a normal distribution corresponds to a coverage probability of
approximately 95 percent.  Alpha Controls & Instrumentation Inc. certifies this instrument was calibrated on the date shown using
standards traceable to NIST/NRC or accepted intrinsic standards and in compliance with [SO/IEC-17025:2017 and ANSI/NCSL
Z540-1.

Any statement of compliance is made without taking measurement uncertainty into account and is based on UUT performance
against required tolerance only. The customer must ensure equipment calibrated meets the intended use.

Tolerance is based on manufacturer specification if not stated otherwise. Calibration results relate to items calibrated only.

This certificate shall not be reproduced except in full without written approval of Alpha Controls and Instrumentation Inc.

STANDARDS USED

Description Modsl D Cal Date Due Date
Pressure Controller/Calibrator DH Instruments PPC3 PRE-CAL-04 16-Jun-2020 16-Jun-2021
Reference Pressure Monitor Fluke RPM4 PRE-MTR-04 13-May-2020 13-May-2021
Notes: Unit was calibrated in vertical position.

Unit cannot be adjusted. Tolerance specified by customer,

Performed by: Sree Chukka QA Reviewsd by: Slava Peciurov
Lab Manager

Technician

(digitally signed on 27-Jul-2020 9:29 am) (digitally signed on 27-Jul-2020 10:30 am)

Quality Management System is assessed and registered by Intertek as conforming to the requirements of ISO9001

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8 www.alphacontrols.com (800) 567-8686

Form: ROC101 Rev 9 3.




Certificate Number: 2020005342 Page 2 of 2

Procedure: Pressure/\VVacuum: CAL VER /DHI PPC3 (2.3.A) FOUND-LEFT (Pass)
Test Description True Value Test Results Tolerance Lower Limit Upper Limit Status Uncertainty
PRESSURE TEST

MEASUREMENT UNITS: inHg

OUT =4.882 mA

-28.50 -28.50 -28.3 +0.40 -28.9 -28.1 Pass 5.8e-002
OUT=7.813 mA

-23.00 -23.00 -22.9 10.40 -23.4 -22.6 Pass 5.8e-002

0OUT =11.004 mA
-17.00 -17.00 -16.9 +0.40 -17.4 -16.6 Pass 5.8e-002

OUT =14.207 mA
-11.00 -11.00 -10.9 +0.40 -11.4 -10.6 Pass 5.8e-002

OUT = 16.902 mA
-6.00 -6.00 -5.8 10.40 -6.4 5.6 Pass 5.8e-002

OUT =20.117 mA
0.00 0.00 0.2 +0.40 -0.4 0.4 Pass 5.8e-002

OUT =16.935 mA
-6.00 -6.00 -5.8 10.40 -6.4 -5.6 Pass 5.8e-002

OUT = 14.287 mA
-11.00 -11.00 -10.7 +0.40 -11.4 -10.6 Pass 5.8e-002

OUT =11.094 mA

-17.00 -17.00 -16.7 +0.40 -17.4 -16.6 Pass 5.8e-002
OUT =7.896 mA

-23.00 -23.00 -22.7 10.40 -23.4 -22.6 Pass 5.8e-002
OUT =4.939 mA

-28.50 -28.50 -28.2 10.40 -28.9 -28.1 Pass 5.8¢-002

END OF CERTIFICATE

Quality Management System is assessed and registered by Intertek as conforming to the requirements of ISO9001

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontarlo L3R 3V8 www.alphacontrols.com (800) 567-8686
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1-800-METTLER ”

CALIBR,
NVLAP LAB CODE 105013-0

Mass Calibration Certificate

Customer Information

Customer Name: Stove Builder International, Inc. City:

Address: 250 de Copenhauge State / Province: QC
St.-Augustin-de-Desmaures

Purchase Order: 220309982 Zip / Postal Code:  G3A 2H3

Measurement and Test Equipment Identification

Serial Number: B739752165 Date Received: 03-0OCT-2018
Manufacturer: Mettler Toledo Condition: Good
Asset Number: SBI-312 Tolerance Class; OIML R111 Class E2

Environmental Conditions

Temperature: 21.07 °C Barometric Pressure: 769.28 mm Hg Relative Humidity: 52 %RH

The standards used to perform this calibration have been compared to reference mass standards that are traceable to the SI
through the National institute of Standards and Technology under Test No 684/289871-17.

The weights calibrated for this report have been calibrated in accordance with the calibration laboratory’s process. The
zalibration performed meets the criteria as described in the current revisions of ASTM E617 and OIML R111. This calibration
also meets specifications as outlined in ISO/IEC 17025, ANSI/NCSL Z540-1-1994, and applicable documents.

This certificate may not be partially reproduced, except with prior written permission of the issuing laboratory. This
sertificate must not be used by the customer to claim product endorsement by NIST, NVLAP, or any other agency of the

U.S. government.

———
Calibration Date: 09-OCT-2018 Next Calibration Due: 09-OCT-2023
Calibration Technician: Robotic Calibration Signature:

| BN IS —
Seph Moran, Metrology Manager
Approved Signatory 10-OCT-2018

Page 1 of 5




Certificate No: 01037944-1

As Found Data

Nominal True Mass Conv. Mass  Uncertainty Tolerance Density
Value&Suffix Serial Number (9) (9) (mg, k= 2) (mg) (g/cm?®)
200g B739752165 200.00009 200.00009 0.06 0.30 8.00

Page 2 of 5

1 As Found / 1 Total




Certificate No: 01037944-1

As Left Data

Nominal True Mass Conv. Mass  Uncertainty Tolerance Density
Value&Suffix Serial Number (9) (9) (mg, k =2) (mg) (g/cm?)
2009 B739752165 200.00009 200.00009 0.06 0.30 8.00

Page 3 of 5

1 As Found / 1 Total




Certificate No:  01037944-1

Standards and Comparators Used

Nominal Standard Cal Comparator Cal Procedure
Value&Suffix Serial Number Set No. Due Used Due Used
200 g B739752165 MS002 08/01/19 A200XXL 132 01/01/19 Multi A-B
Comments

Page 4 of 5

1 As Found / 1 Total




Certificate No: 01037944-1

Definitions

Nominal Value - The value as labeled on the weight or defined by shape in accordance with OIML R111 for
milligram weights.

True Mass - The mass value of the weight if measured in a vacuum.

Conventional Mass - For a mass at 20 °C, "Conventional Mass" is the mass of a reference standard of density
8000 kg/m? which it balances in air with a density of 1.2 kg/m®. This value should be referenced when testing the
accuracy of a weighing device using any of the nominal values contained in this certificate. The As Found results
will equal the As Left in cases where no adjustment or replacement was required.

Uncertainty - All Uncertainty values are reported at approximately 95% confidence level (k=2). The uncertainty
value does not include a component for the affects due to magnetism.

Tolerance - The acceptable range of deviation (positive and negative) from the nominal value, including the
uncertainty, as defined by ASTM and OIML for the respective classes.

Density - The assumed density of the material used by the manufacturer.

Calibration Process - This calibration was performed in the Level | Mass Metrology Laboratory at 201 Wolf Dr
Thorofare, New Jersey 08086 unless otherwise noted in Comments.

OOT - The As Found measurement result combined with the uncertainty exceeded the tolerance for the
specified weight class.

A - Weight was adjusted after As Found testing to within the appropriate tolerance class.

R - The received weight was replaced due to an out of tolerance condition and the weight was not adjustable
or the weight for this nominal value was missing.

Page 5 of 5 1 As Found / 1 Total




SN Calibration complies with ISO/IEC
IIa;—PﬁRA ol 17025, ANSI/NCSL Z540-1, and 9001
Ao | MRACaicae (75001 Cert. No.: 4199-11583105

Traceable® Certificate of Calibration for Dial Barometer

Manufactured for and distributed by : Control Company 12554 Galveston Rd B230, Webster, TX 77598

Instrument Identification: SB1-232]|

Model: 4199, - S/N: 200586704 Manufacturer: Control Company
Standards/Equipment:
Description Serial Number Due Date NIST Traceable Reference
Digital Barometer D4540001 01 Nov 2020 1000447551

Certificate Information:
Technician: 57 Procedure: CAL-33 Cal Date: 01 Oct 2020 Cal Due Date: 01 Oct 2022
Test Conditions: 44.14%RH 23.01°C 1018mBar

Calibration Data: (New Instrument)

Unlt(s) Nominal As Fbund In Tol Nominal  As Left In Tol Min Max tU TUR
mb/hPa N.A. N.A. 960.40 960 Y 955 965 0.62 >4:%
mb/hPa N.A. N.A, 985.58 984 Y 931 991 0.62 >4:1
mb/hPa N.A. N.A. 1015.85 1015 Y 1011 1021 8.62 >4:1

This certificate Indicates Traceability to standards provided by (NIST) National Institute of Standards and Technology and/or a National
Standards Laboratory.

A Test Uncertainly Ralio of at least 4:1 is maintained unless otherwise stated and Is calculated using the expanded measurement uncartalnty. Uncerlainty svaluation includes the Instryment under test
and is calculated in accordance wilh the IS0 “Gulde to the Expression of Uneertainly in Measurement ; (GLM), The uncertainty represents an expanded uncerlainty using a coverage factor k=2 to
approx a 95% conlid level. In tol conditions are based on test resulls falling within spacified limits with no reduclion by the Wy of the 1 The resulls conlained herein
relate only to the ltem calibrated. This certificate shall not be reproduced except in full, without written approval of Cantrol Company.

Nominal=Standard's Reading; As Left=Instrument’s Reading; In Tol=In Tolerance; Min/Max=Acceplance Range; + U=Expanded Measurement Uncertainty; TUR=Test Uncertainty Ratio;
Accuracy=4(Max-Min)/2; Min=As Lefl Nominal(Rounded) — Tolerance; Max= As Left Nominal{Rounded) + Tolerance;

flad, Costruipesg~ Mmbm

Nicol Rodriguez, Quality Manager
Marisa Elms, Technical Manager

Note :

Maintaining Accuracy:

In our opinion once calibrated your Dlal Barometer should maintain its accuracy. There is no exact way to delermine how long calibration will be maintalned. Dial Barometer changs litile, if any at all, but
can be affected by aging, temperature, shock, and conlamination.

Recalibration:

For factory calibration and re-certification traceable to National Institute of