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INTRODUCTION

Intertek Testing Services NA (Intertek) has conducted testing for Stove Builder
International (SBI), on the Eco-55 pellet stove to evaluate compliance to the amended
Standards of Performance for New Residential Wood Heaters (40 CFR Part 60, subpart
AAA).

A. GENERAL

Tests were conducted by Claude Pelland, the undersigned. Tests were
conducted at the client facility in St-Augustin-de-Desmaures, Quebec located at 250 de
Copenhague, St-Augustin-de-Desmaures, Quebec, G3A 2H3. The laboratory elevation
is 213 feet above sea level.

Per 860.534 (a)(1)(i), ASTM E2779-10 was used for certification test conditions
and the particulate matter emission values, CAN/CSA B415.1-2010 “Performance
Testing of Solid-Fuel-Burning Heating Appliances” was used for determination of heat
output, efficiency and CO emissions and ASTM E2515-11 “Standard Test Method for
Determination of Particulate Matter Emissions Collected by a Dilution Tunnel” to
measure particulate matter emissions. This evaluation was conducted on November 1%,
2016.

. TEST UNIT DESCRIPTION

The Eco-55 is a freestanding and automatically fed pellet stove constructed of
carbon steel. The outer dimensions are 24.875-inches wide, 32.625-inches high and
29.525-inches deep. The unit has a front door with a viewing glass and a hopper to store
the pellet. (See product drawings and component description in Appendix D)

C. REPORT ORGANIZATION

This report includes summaries of all data necessary to determine compliance
with the regulations. Raw data, calibration records, intermediate calculations, drawings,
specifications and other supporting information are contained in appendices of this
report.

Intertek
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.  SUMMARY OF TEST RESULTS

A. PRETEST INFORMATION

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
manufacturer’s instructions without difficulty. Following assembly, the unit was placed on
the test stand and instrumented with thermocouples in the specified locations.

Prior to beginning the emissions tests, the unit was operated for a minimum of
50 hours at medium burn rates to break in the heater. (See data found in Appendix F)
The fuel used for the break-in process was wood pellet of premium grade rated by the
PFI and made by Energex. The unit was found to be operating satisfactory during this
break-in.

Following the pre-burn break-in process the unit was allowed to cool. The unit’s
chimney system and laboratory dilution tunnels were cleaned using standard wire brush
chimney equipment. On October 26", 2016 the unit was ready for testing.

1. TEST STANDARD

On November 1%, 2016, the Eco-55 pellet stove particulate emission rates,
burn-rates, heat outputs, efficiencies and CO emission rates were evaluated using
all applicable sections of ASTM E2779-10, CSA B415.1-10 and ASTM E2515-11
standards.

2. DEVIATION FROM STANDARD METHOD

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

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

Intertek
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. SUMMARY OF TEST RESULTS
RUN #1 (November 1%, 2016). Control board was set at speed 6 out of 6 for
the first hour, at speed 3 out of 6 for the following two hours and at speed 1 out of 6 for

the following three hours. Combustion, exhaust and convection fan and fuel feed system
settings can be found in Appendix H. Burn time was 360 minutes. Burn-rate was 0.915

kg/h. This test led to a 0.96 g/h emission rate.

IV. SUMMARY OF OTHER DATA

Table 1 - Emission rates and Efficiencies

Emission Overall Overall First hour
Burn rate - (1) - w| COrate -
Run No. Test Date rate Efficiency'” | Efficiency emissions
kg/h g/h % HHV % LHV g/h g/h
1 November 1%, 2016 0.92 0.963 70.3% 75.8% 7.6 1.04
Table 2 - Efficiencies per categories
(DE) (OE)
Burn rate Overall Overall
Run No. Efficiency | Efficiency
- % HHV % LHV
High 72.7% 78.4%
Medium 67.9% 73.2%
Low 67.2% 72.5%
Table 3 — Test Facility Conditions
Room Room Barometric | Barometric Air Velocity | Air Velocity
temperature | temperature| pressure pressure before after
Run No. start end start end
°F °F in. Hg. in. Hg. ft/min ft/min
1 72.0 71.2 29.2 29.4 0 0

Intertek



Report No. 102747001MTL-001
Client: Stove Builder International Inc.

Report Date: Nov 25, 2016

Model: Eco-55

Table 4 - Flow measurements

Page 6 of 14

. . Volumetric Total Volume sampled Particulate catch
Burn time | Velocity - -
Run No. Flow rate |temperature| Train1 Train 2 Train 1 Train 2
min ft/s dscf/min R dscf dscf mg mg
1 360 15.06 302.57 546.23 51.224 54.424 2.8 2.8
Table 5 - Heat output rates
Average Average
Burn rate Total Total CO rate
Run No. Category Output Output
kg/h ki/h BTU/h g/h
High 2.05 30,086 28,540 5.4
Medium 0.96 13,154 12,478 6.5
Low 0.52 10,434 9,898 9.4
Table 6 - Dual train precision
Sample ratios Total emissions First hour L L
- - - - - Deviation | Deviation
Run No. Train1 Train 2 Train 1 Train 2 Train 3
- - 8 8 8 % g/kg
1 2126.48 2001.42 5.95 5.60 1.04 3.03% 0.06

Intertek
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V. PROCESS DESCRIPTION

A. AIR SUPPLY SYSTEM

Primary combustion air enters at the rear on the bottom center of the heater through a
3" pipe. This air is then fed through underneath the burn pot. Combustion gases are
then routed through the heat exchanger and to the exhaust at the rear of the heater.

Feed rate as well as combustion, exhaust and convection fans are controlled by a

membrane switch on the side of the heater. (See product drawings in Appendix H)

B. TEST FUEL PROPERTIES

Fuel used was a wood pellet of premium grade made by Energex. This pellet
has been graded under a licensing agreement with the Pellet Fuels Institute (PFI).
These wood pellet properties are the following:

Energy content : 8650 BTU/Ib
Ash content : 0.615%
Moisture content : 4.75%
Density: 44.5 |b/ft3.

Intertek
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VI.  SAMPLING SYSTEMS

The sampling procedure used was as specified in ASTM E2515-11.

A. SAMPLING LOCATIONS

Particulate samples are collected from the dilution tunnel at a point 20 feet from
the tunnel entrance. The tunnel has two elbows ahead of the sampling section. (See
Figure 1) The sampling section is a continuous 15-foot section of 8-inches 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 six inches downstream from the Pitot tube. Tunnel samplers
are located 48 inches downstream of the Pitot tube and 32 inches upstream from the
end of this section. (See Figure 1.)

Stack gas samples are collected from the type “L” pellet vent section 8 feet + 6
inches above the scale platform. (See Figure 3.)

Intertek
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B. DILUTION TUNNEL
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C. STACK GAS SAMPLE TRAIN
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D. DILUTION TUNNEL SAMPLE SYSTEMS
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VII.

VIII.

SAMPLING METHODS

A. PARTICULATE SAMPLING

Particulates were sampled in strict accordance with ASTM E2515-11. Sample

filters used were Pall TX-40. The dryers used in the sample systems are filled with
“Drierite” before each test run.

QUALITY ASSURANCE

A.

INSTRUMENT CALIBRATION

1. DRY GAS METERS

At the conclusion of the test program the dry gas meters are checked against
a 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 1
minute.

The standard dry gas meter is calibrated every 12 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 ft°, the resolution is 0.1%, giving an accuracy higher than the +2%
required by the standard.

. STACK SAMPLE ROTOMETER

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
rotometer in series with one of the dry gas meters for 10 minutes with the rotometer
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.

Intertek
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3. 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.
At the conclusion of a test, the instruments are checked again with zero, span and
calibration gases. 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 five-point calibration check is
made. This calibration check must meet accuracy requirements of the applicable
standards. Consistent deviations between analyzer 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 instruc-
tions.

B. TEST METHOD PROCEDURES

1. LEAK CHECK PROCEDURES

Before and after each test, each sample train is tested for leaks. Leakage
rates are measured and must not exceed 0.01 CFM or 4% of the sampling rate,
whichever is less. 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 5 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 the test no vacuum was
observed. Thus, leakage rates reported are expected to be much higher than
actual leakage during the tests.

2. 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.

3. PM SAMPLING PROPORTIONALITY (ASTM E2515-11)

Proportionality was calculated in accordance with ASTM E2515-11. The

data and results are included in Appendix B.
Intertek
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IX. RESULTS AND OBSERVATIONS

Stove Builder International Inc. model Eco-55 pellet stove has been found to be
in compliance with the applicable performance requirements of the following criteria:

Standards of Performance for New Residential Wood Heaters (40 CFR Part 60, subpart
AAA)

This standard requires that the weighted average particulate emission rate for
an appliance not equipped with a catalytic combustor not exceed 4.5 g/h. The unit as
tested produced a weighted average emission rate of 0.96 g/h and therefore met this
limit.

INTERTEK TESTING SERVICES NA

Reported by:

Claude Pelland, Eng.
Test Engineer

Reviewed by:

Rick Curkeet P.E.
Chief Engineer- Hearth Products

Intertek
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1. Instruments should be turned on and allowed to warm up for one (1) hour minimum.
2. Calibrate analyzers as follows:
NOTE : Prior to proceeding with calibration, make sure to use NIST

b)

c)
d)

tracable calibration gas bottles. Adjust flow meter if necessary at
each instrument to required flow value.

Using span gas, adjust span control to values specified on
calibration gas label.

Using nitrogene, adjust zero controls to provide a 0.00 analyzer
readout.

Repeat a) and b) until no further adjustment is required.
Check readout vs. calibration gases (2) labels.

The COz2and CO analyzers are “ZEROED” on nitrogen. The O:analyzeris
spanned on air and set for 20.9%. It is zeroed on nitrogen as well.

3. Check for response time synchronization.

a)

b)

With no fire in unit, allow reading to stabilize (Ozshould be 20.93,
CO and COzshould equal O).

Flow the calibration gas in the unit and start stop watch. Note the
time required for each unit to reach .90 of the calibration gas bottle
value. If all three analyzers reach this value within 15 seconds of
each other, synchronization is adequate. If not, contact the
laboratory manager. Synchronization is adjusted by internal
instrument setting.

4, Set-up sample clean-up and water collection train as follows.

a)

Load impingers as follows:

Impinger #1: 100 ml distilled water and 5 ml H2SOa4
Impinger #2: 100 ml distilled water and 5 ml H2SOa4
Impinger #3: Empty

Impinger #4: 200 — 300 grams silica gel (dry)
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b) Place impingers in container and connect with “U TUBES”.
Grease carefully on bottom half of ball joint so that grease will
not get into tubes.

C) Connect filter to first impinger and sample line to last impinger.
d) Leak check system as follows.
1) Plug probe.
2) Turn on sample system.
3) Observe sample flow rotometer and vacuum

gauge. If necessary, use vacuum; adjust valve to set
vacuum to the maximum inches Hg.

4) If the float in rotometer does not stabilize
below 10 on scale, system must be resealed.
5) Repeat leak check procedure until satisfactory

results are obtained.

e) Just prior to starting test, fill impinger container with water and ice
and record ambiant conditions on data form no. 192-t-9904.

B. Dilution tunnel sample train set-up
1. Filters and holders.
a) Clean probes and filter holder front housings carefully and
desiccate for at least 24 hours prior to use.
b) Filters should be numbered and filter and probe combinations
labeled prior to use.
C) Weigh desiccated filters and probe-filter units on analytical

balance. Record weights data form no. 192-p-9904. Note that
probe and front half of front filter are to be weighed as a unit.

d) Carefully assemble filter holder units and connect to sampling
systems. Check “DRIERITE” columns for adequate dry
absorbent (blue).

2. Leak checking.

a) Each sample system is to be checked for leakage prior to
inserting probes in tunnel.

b) Plug probes and start samplers, adjust pump bypass valve to
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c)

d)

produce a vacuum reading of 5 inches Hg. (NOTE: During
test, vacuum must not exceed 5 inches unless post test leak
check shows acceptable results.)

Allow vacuum indication to stabilize for two (2) minutes, then
record time and dry gas (DGM1) and (DGMz) meter readings.
Wait ten (10) minutes and record dry gas meter readings again
(DGMs, DGMa4). NOTE: If mark, system is leaking too much
and all seals should be checked.

Calculate leakage rate as follows.
1) System 1: (DGMs— DGM:1) = CFM110
2) System 2: (DGM2— DGM2) = CFM210

If CFM1 or CFM: is greater than .02 CFM, leakage is
unacceptable and system must be resealed.

If CFM1or CFMzis greater than 0.04 X sample rate, leakage is
unacceptable. For most tests, the sample rate will be about
0.15 CFM, thus leakage rates in excess of 0.04 X 0.15 = 0.006
CFM are not acceptable.

Once leakage check is satisfactory, unplug probe and set flow
to appropriate rate for test. This should be done in the
minimum amount of time necessary and with the probes in
ambient air. Do not insert probes in tunnel until the start of the
test run. When flow is established, replug probes to prevent
contamination.
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TEST CONDUCT

A. FUEL LOAD

1.

Determine optimum load weight by multiplying firebox volume in cubic
feet by 7. This is the load weight on an as-fired basis.

Determine piece size to obtain the requested load configuration and
meet the test load weight criteria. The load should consist of the
following: TO BE DETERMINED

Weigh out test load and adjust weight by shortening all pieces equally
if necessary.

Measure and record moisture content of each fuel piece using
Delmhorst moisture meter. Determine if fuel load moisture content is
in required range. If not, construct new load using wood with required
moisture content. All wood in the humidity chamber should be within
range. Contact project manager if you cannot find suitable pieces.

B. Unit start-up

1.

C. Test run

Before lighting a fire, turn on dilution tunnel and set flow rate to 140
SCFM if burn rate is to be less than 3 kg/hr or to an appropriate rate
from table provided in laboratory for higher burn rates. Record
readings on data form no. 192-r-9904.

Check draft imposed on cold stove with all inlets closed and a draft
gauge in the chimney. If draft is greater than 0.005 inches water
column, adjust tunnel to stack gap until draft is less than 0.005.
Check for ambient airflow around unit with hot wire anomometer.
Must be less than 50 ft/min.

Check all equipment for proper operation. Analyzers should be on
and in sample mode. Computer should be loaded with test program
and awaiting test start command.

Zero scale and start fire with uncolored newspaper and kindling
representing 10 % of test load with the same type of fuel.

Once kindling is burning well after 5 minutes, add splitted pieces
having a bottom surface around 4 sq. inches and representing 25% of
test load weight. Operate at high fire for 15 minutes. Then adjust
settings to intended test run levels as per the manufacturer’s.
Following addition of pretest fuel load (splitted pieces), start computer
for data logging.
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1. When the 15 minutes high fire pre-burn period is completed, the test
is to be started as follows:

a)

b)

9)

Insert the sample probes into the tunnel being careful not to hit
sides of tunnel with probe tip.

Check tunnel pitot tube for proper position. (Pitot should be
carefully

cleaned prior to each test.)

Turn on probe sample systems and stack sampler.

Open stove door, rake coals and load stove as follows: TO BE
DETERMINED

Close door or follow manufacturer’s start-up procedures. (Five
(5) minutes maximum time before all doors and controls must
be set to final positions for duration of test.)

An alarm will sound an audible signal at the (10) minutes
intervals. This signal a reading interval. You must record at
each interval the following readings on data form no.

192-v-9904:

1) Rotometer readings.

2) Tunnel pitot tube reading.

(Zero regularly between readings)

3) Dry gas meter readings.

4) Temperature readings.

5) Draft reading

6) Test load weight

7) CO, COzand O:zreadings

8) Observations of any unusual or non-routine events.

During the test, any condition approaching unacceptable limits
will be noted. The filter probes and housings are installed in
small holders just outside the tunnel. If the filter temperature
gets too high, you will have to increase the water flow through
the cooling unit until acceptable temperatures are obtained. In
between readings, check on other equipment. Be sure dryers
and filters are working and monitor impinger train for proper
water and ice levels etc.
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h) When the fuel charge is consumed, it will signal end of test

and shut down the sampling systems. When this occurs,
remove filter holder and probes from tunnel and impingers
from sample line.

Il POST TEST PROCEDURES

SAMPLE RECOVERY - FILTER TRAINS

1.
2.
3.

4.

Carefully clean outside of probes and filter housings with alcohol.
Disassemble filter holder and transfer filters to clean petri dish.
Scrape gasket with scalpel and collect any loose material on filters.
Place probe and front half of first filter holders (still assembled) and
filters in desiccators. Allow 24-hour desiccation before weighing.
Weigh probe filter holder units and filters at two (2) hour intervals until
weight change between weightings is less than 0.5 mg. Record all
weights taken on data form no. 192-p-9904.

Calculation of results

The computer program carries out all final calculations. When run, it will ask
for data from forms used during the test. Enter data as called for.

Other tests

Fuel samples for each run should be tested for heating value and moisture
content by ASTM D3286 and D4442 methods respectively.

GENERAL

This guide cannot cover every possible contingency, which may develop during a particular
test program. Many questions, which may arise, can be answered by a complete
understanding of the test standards and their intent. When in doubt on any detail, check with
the laboratory manager and be sure you understand the procedures involved.

It is critical that all spaces on the data forms be properly filled in. Each test must be
represented by a complete record of what was done and when.
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Accueil = Environnement et ressources naturelles = Information metéo = Météo = Prévisions locales = Quebec

Accéder a une ville | Sujets metéarologigues

Québec, QC

| Aucune alerte en vigueur

v Conditions actuelles 24 demiéres heures | Radar  Satellite | Foudre

Enregistrées 4. Aéroportint. Lesage de Québec

& Diate : 9h00 HAE le mardi 1 novembre 2016

35°F Condition - Généralement nuageux Température - 34,9°F Went: SSE T mph
Pression 30,4 pouces Foint de rosee - 26 8°F Wisibilite - 25 miles

rF Tendance - A la baisse Humidite : 72%

Outside weather data: End

'i: Quéhec, QC - Prévisions sur - X W % ol S
L

= C | [ meteo.ge.cajcity/pages/qe-133_metric_fhtml?2unit=imperial
£if apps [EZ) conversionkPatoinHy  § Québec, Québec- Vos i i Queber, QC - Prévision: =] Psychrometric Calculatic

Entrepri e ons Sante w

Emplois Immigration

Accueil + Environnement et ressources naturelles =+ nformation méteo - Matdéo = Prévisions locales -+ Québec

Acceder a une vills | Sujets météorologiques

Québec, QC

| Aucune alerte en vigueur

24 derniéres heures  Radar Satellite | Foudre

v Conditions actuelles

Enregistrées 4. Aéroportint. Lesage de Québec

[ Date: 17h00 HAE le mardi 1 novembre 2016
It
39°F Condition : Faible averse de pluie Température : 38,8°F Went: NE 13 mph
Pression: 30,2 pouces Foint de rosée : 29,8°F Wisibilité - 15 miles

’C R Tendance : A la baisse Hurridite : 70%
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1VI2HM6

Gouvernement
du Canada

‘Afroportint. Lesage de Québec - Conditions des dermiéres 24 hewres - Ervironnemernt Canada

Government
of Canada

Accueil = Environnement et ressources naturelles - Information météo -+ Météo -+ Prévisions locales =+ Québec
= Sommaire provincial

Aéroport int. Lesage de Québec, Québec

Latitude 46 79° N | Longiiude 71.39° O

Conditions des derniéres 24 heures Unités métriques Graphique
Date / Heure Conit Température Vent "":“:"E Pointde | osion Visibilite
{HAE) onditions *F) (mph) ~ TEanve 10888 (pouces) {mi)
(%) (°F}
01 novembre 2016
16-:00 40 (39,9) ENE 11 65 29 30,2 25
Généralement nuageux
15:00 41 (41,0) + E7 60 28 30,3 25
Généralement nuageux
14:00 40 (40,1) ESE 8 60 27 303 30
Généralement nuageux
13:00 39 (39.4) ESE 4 61 27 303 25
cafpast_c ¢ Fhimi’? ¥l peri Rl
12016 Aéropart int. Lesage de Québec - Conditions des demmiéres 24 heures - Environnement Canada
Geénéralement
nuageux
12:00 38 (37.9) ESE 8 63 26 30,3 30
Généralement nuageux
11:00 36 (36,3) ESE 9 64 25 304 25
Généralement nuageux
10:00 35 (35,2) SSE 10 68 26 304 25
Généralement nuageux
9:00 35 (34,9) SSE7 72 27 304 25
Généralement nuageux
8:00 34 (34,3) 85 77 28 304 20
Généralement nuageux
7:00 34 (340) SE4 74 27 304 15
Généralement nuageux
6:00 Généralement nuageux 34 (340) + SE4 80 28 304 15
«cafpast X Fhimi g t=imperi: 6
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1%t hour test data

DGM | DGM | DGM | Probe | Probe | DGM | Probe
Dilution | Outlet | Inlet | Inlet | Temp | Temp | Outlet | Temp | Manomeétre | Manomeétre Corrected
Time Ambiant | Flue Tunnel 1 1 2 1 2 2 3 Draft Tunnel Balance | balance
Min °F °F °F °F °F °F °F °F °F °F "H20 "H20 Ibs Ibs
0 71.23 | 373.07 | 96.04 68.52 | 68.98 | 67.60 | 68.29 | 68.17 | 67.40 | 68.49 0.05 0.08 37.27 4.72
10 76.62 | 376.08 | 96.46 75.70 | 75.95 | 71.63 | 70.45 | 70.65 | 72.12 | 75.44 0.05 0.08 36.49 3.93
20 72.15 371.73 96.12 79.71 | 75.28 | 73.13 | 70.71 | 72.69 | 73.55 | 75.83 0.05 0.08 35.72 3.14
30 73.32 | 370.44 | 96.00 81.95 |74.79 | 73.92 | 71.17 | 73.86 | 74.16 | 75.58 0.06 0.08 34.94 2.36
40 73.35 375.61 96.79 83.08 |74.59|74.20 | 71.18 | 74.67 | 74.31 | 75.79 0.06 0.08 34.17 1.57
50 77.49 379.40 97.17 83.79 | 7454|7437 | 71.18 | 75.28 | 74.49 | 76.30 0.06 0.07 33.35 0.79
60 72.86 | 377.65 | 96.56 84.16 | 74.64 | 74.68 | 71.30 | 75.80 | 74.69 | 76.74 0.06 0.08 32.56 0.00
Date/Hour Duration TA CO CO CO;zIR 0O, Pump ExAir Dilution factor
YYYY-MM-DD /
HH:MM:SS S °F ppm % % % I/min

2016-11-01 11:15:43 0 82.4 122 0.0122 6.13 14.65 0.97 227.1 x1
2016-11-01 11:25:43 600 82.4 178 0.0178 6.33 13.98 0.98 195.9 x1
2016-11-01 11:35:43 1200 83.1 122 0.0122 6.42 14.37 0.97 213.3 x1
2016-11-01 11:45:43 1800 83.5 131 0.0131 6.21 15.29 0.98 263.5 x1
2016-11-01 11:55:43 2400 83.7 127 0.0127 6.61 13.85 0.98 191.0 x1
2016-11-01 12:05:43 3000 84.6 120 0.012 6.78 13.62 0.98 181.8 x1
2016-11-01 12:15:43 3600 85.1 127 0.0127 6.75 13.94 0.98 194.5 x1
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Integrated test data

DGM Probe | Probe | DGM | Probe
Dilution | Outlet | DGM | DGM | Temp | Temp | Outlet | Temp | Manométre | Manometre Corrected
Time Ambiant [ Flue | Tunnel 1 Inlet1 | Inlet2 1 2 2 3 Draft Tunnel Balance | balance
Min °F °F °F °F °F °F °F °F °F °F "H20 "H20 Ibs Ibs

0| 7123 |373.07| 96.04 | 68.52 | 68.98 | 67.60 | 68.29 | 68.17 | 67.40 | 68.49 0.05 0.08 37.27 12.71
10| 76.62 |376.08 | 96.46 75.70 | 75.95 | 71.63 | 70.45 | 70.65 | 72.12 | 75.44 0.05 0.08 36.49 11.92
20| 72.15 |371.73| 96.12 | 79.71 | 75.28 | 73.13 | 70.71 | 72.69 | 73.55 | 75.83 0.05 0.08 35.72 11.16
30| 73.32 |370.44| 96.00 | 81.95 | 74.79 | 73.92 | 71.17 | 73.86 | 74.16 | 75.58 0.06 0.08 34.94 10.38
40| 73.35 |375.61| 96.79 83.08 | 7459 | 74.20 | 71.18 | 74.67 | 74.31 | 75.79 0.06 0.08 34.17 9.61
50| 77.49 |379.40| 97.17 | 83.79 | 74.54 | 7437 | 71.18 | 75.28 | 74.49 | 76.30 0.06 0.07 33.35 8.78
60 72.86 |377.65| 96.56 84.16 | 74.64 | 7468 | 71.30 | 75.80 | 74.69 | 76.74 0.06 0.08 32.56 7.99
701 72.23 |320.04 | 92.49 84.56 | 74.73 | 74.47 | 71.35 | 76.24 | 74.30 N/A 0.05 0.09 32.14 7.57
80| 69.12 |287.59| 89.75 | 84.80 | 74.88 | 73.81 | 71.50 | 76.68 | 73.55 N/A 0.05 0.08 31.78 7.21
90| 68.12 |280.73| 88.39 | 85.02 | 75.00 | 73.18 | 71.58 | 76.91 | 72.88 N/A 0.04 0.08 31.39 6.82
100| 69.86 |271.29| 87.84 | 84.97 | 75.02 | 72.77 | 71.59 | 76.96 | 72.55 N/A 0.04 0.08 31.02 6.46
110| 71.37 |268.39| 87.94 | 8493 | 7498 | 72.71 | 71.62 | 76.90 | 72.36 N/A 0.04 0.08 30.71 6.14
120| 72.01 |266.06 | 87.69 | 84.80 | 74.99 | 72.76 | 71.72 | 76.78 | 72.33 N/A 0.04 0.07 30.37 5.80
130| 72.21 |266.16 | 87.94 | 84.95 | 75.04 | 72.73 | 71.96 | 76.69 | 72.50 N/A 0.04 0.08 30.00 5.43
140| 72.46 |265.25| 87.80 | 84.83 | 75.02 | 72.66 | 72.10 | 76.62 | 72.51 N/A 0.04 0.07 29.64 5.07
150| 72.48 |269.51| 88.06 | 84.73 | 75.13 | 72.71 | 72.25 | 76.63 | 72.57 N/A 0.04 0.08 29.26 4.69
160| 72.73 |271.89| 8841 | 84.80 | 75.22 | 72.76 | 72.05 | 77.00 | 72.77 N/A 0.04 0.08 28.88 4.32
170| 72.60 |271.12| 88.27 | 85.05 | 75.26 | 72.88 | 72.10 | 77.29 | 72.86 N/A 0.04 0.08 28.52 3.95
180| 73.04 |273.54| 88.92 | 85.06 | 75.33 | 72.95 | 72.17 | 77.44 | 72.92 N/A 0.04 0.08 28.14 3.57
190| 72.67 |212.45| 83.38 85.15 | 75.44 | 72.65 | 72.29 | 77.62 | 72.41 N/A 0.04 0.08 27.97 341
200| 72.54 |195.84| 81.68 | 85.27 | 75.51 | 72.02 | 72.35 | 77.75 | 71.84 N/A 0.03 0.08 27.78 3.22
210| 72.45 |196.72| 81.26 | 85.50 | 75.55 | 71.61 | 72.38 | 77.86 | 71.48 N/A 0.03 0.08 27.56 2.99
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2201 72.33 |197.32| 81.07 85.48 | 75.55 | 71.41 | 72.38 | 77.94 | 71.30 N/A 0.03 0.08 27.34 2.77
230| 72.75 |194.97 | 80.88 85.51 | 75.55 | 71.35 | 72.39 | 78.00 | 71.26 N/A 0.03 0.08 27.12 2.55
2401 71.95 | 186.47 | 80.25 85.48 | 75.57 | 71.23 | 72.37 | 78.00 | 71.15 N/A 0.03 0.08 26.94 2.37
250| 72.06 |190.94| 80.50 | 85.46 | 75.58 | 71.23 | 72.44 | 78.02 | 71.10 N/A 0.03 0.08 26.73 2.16
260 71.83 | 181.85| 79.93 85.37 | 75.59 | 71.15 | 72.49 | 78.11 | 71.03 N/A 0.03 0.08 26.53 1.97
2701 71.93 |193.00| 80.42 85.54 | 75.65 | 71.14 | 72.63 | 78.16 | 71.06 N/A 0.03 0.08 26.34 1.77
280| 72.33 |189.44 | 80.26 | 85.40 | 75.69 | 71.19 | 72.61 | 78.20 | 71.10 N/A 0.03 0.08 26.14 1.57
290| 72.53 |192.89 | 80.52 85.46 | 75.73 | 71.24 | 72.65 | 78.25 | 71.20 N/A 0.03 0.08 25.93 1.36
300 72.04 | 184.00 | 80.12 85.49 | 75.80 | 71.31 | 72.73 | 78.31 | 71.28 N/A 0.03 0.08 25.75 1.18
310y 72.36 |195.33 | 80.64 | 8548 | 75.81 | 71.34 | 72.58 | 78.30 | 71.25 N/A 0.03 0.08 25.51 0.94
320 72.09 |187.51| 80.29 85.39 | 75.80 | 71.31 | 72.54 | 78.26 | 71.14 N/A 0.03 0.08 25.33 0.76
3301 72.17 |180.75| 79.73 85.41 | 75.78 | 71.26 | 72.57 | 78.26 | 71.06 N/A 0.03 0.08 25.15 0.58
340 72.15 |195.11| 80.44 | 85.40 | 75.76 | 71.24 | 72.51 | 78.20 | 71.02 N/A 0.03 0.08 24.93 0.36
350 71.84 |185.51| 79.90 | 85.66 | 75.80 | 71.27 | 72.69 | 78.25 | 71.16 N/A 0.03 0.08 24.73 0.17
360 72.37 |189.71| 80.46 | 85.76 | 75.81 | 71.31 | 72.83 | 78.35 | 71.22 N/A 0.03 0.08 24.57 0.00
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Date/Hour Duration TA CO CO CO,;IR 0O, Pump ExAiIr Dilution factor
YYYY-MM-DD / HH:MM:SS S °F ppm % % % I/min %
2016-11-01 11:15:43 0 82.4 122 0.0122 6.13 14.65 0.97 227.1 x1
2016-11-01 11:25:43 600 82.4 178 0.0178 6.33 13.98 0.98 195.9 x1
2016-11-01 11:35:43 1200 83.1 122 0.0122 6.42 14.37 0.97 213.3 x1
2016-11-01 11:45:43 1800 83.5 131 0.0131 6.21 15.29 0.98 263.5 x1
2016-11-01 11:55:43 2400 83.7 127 0.0127 6.61 13.85 0.98 191.0 x1
2016-11-01 12:05:43 3000 84.6 120 0.012 6.78 13.62 0.98 181.8 x1
2016-11-01 12:15:43 3600 85.1 127 0.0127 6.75 13.94 0.98 194.5 x1
2016-11-01 12:25:43 4200 84.2 175 0.0175 4.85 17.62 0.98 511.1 x1
2016-11-01 12:35:43 4800 82.6 174 0.0174 3.24 18.05 0.98 599.4 x1
2016-11-01 12:45:43 5400 81.1 105 0.0105 2.91 17.78 0.98 543.4 x1
2016-11-01 12:55:43 6000 80.4 133 0.0133 2.79 18.01 0.98 590.5 x1
2016-11-01 13:05:43 6600 79.5 212 0.0212 2.60 17.95 0.97 578.2 x1
2016-11-01 13:15:43 7200 78.8 170 0.017 2.66 18.46 0.98 711.0 x1
2016-11-01 13:25:43 7800 78.6 198 0.0198 2.84 18.11 0.98 615.5 x1
2016-11-01 13:35:43 8400 78.3 139 0.0139 2.73 17.98 0.97 583.6 x1
2016-11-01 13:45:43 9000 78.3 156 0.0156 2.69 18.00 0.98 587.9 x1
2016-11-01 13:55:43 9600 78.4 167 0.0167 2.83 18.08 0.98 608.3 x1
2016-11-01 14:05:43 10200 78.4 303 0.0303 2.94 18.37 0.97 683.4 x1
2016-11-01 14:15:43 10800 78.6 200 0.02 2.86 18.09 0.97 609.4 x1
2016-11-01 14:25:43 11400 78.1 256 0.0256 2.07 18.83 0.97 846.2 x1
2016-11-01 14:35:43 12000 77.4 262 0.0262 1.78 19.19 0.98 1037.0 x1
2016-11-01 14:45:43 12600 76.8 320 0.032 1.75 19.28 0.97 1093.4 x1
2016-11-01 14:55:43 13200 76.5 452 0.0452 1.82 19.64 0.97 1393.2 x1
2016-11-01 15:05:43 13800 76.3 150 0.015 1.70 18.94 0.98 901.0 x1
2016-11-01 15:23:13 14850 75.9 214 0.0214 1.67 18.80 0.98 834.1 x1
2016-11-01 15:33:13 15450 75.7 350 0.035 1.63 19.47 0.98 1232.9 x1
2016-11-01 15:43:13 16050 75.7 222 0.0222 1.55 19.07 0.98 964.5 x1
2016-11-01 15:53:13 16650 75.7 193 0.0193 1.76 19.12 0.97 996.2 x1
2016-11-01 16:03:13 17250 75.7 309 0.0309 1.61 19.42 0.97 1192.1 x1
2016-11-01 16:13:13 17850 75.7 194 0.0194 1.69 19.25 0.98 1077.2 x1
2016-11-01 16:23:13 18450 75.7 227 0.0227 1.71 19.18 0.97 1030.5 x1
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2016-11-01 16:33:13 19050 75.7 233 0.0233 1.71 19.12 0.98 995.6 x1
2016-11-01 16:43:13 19650 75.2 234 0.0234 1.66 19.42 0.98 1199.8 x1
2016-11-01 16:53:13 20250 75.6 296 0.0296 1.62 19.35 0.97 1138.4 x1
2016-11-01 17:03:13 20850 75.6 346 0.0346 1.68 19.43 0.98 1202.9 x1
2016-11-01 17:13:13 21450 75.7 277 0.0277 1.63 19.32 0.97 1116.9 x1
2016-11-01 17:23:13 22050 75.9 179 0.0179 1.71 19.12 0.97 995.3 x1
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1%t hour results

Manufacturer:

Model:
Date:
Run:

Control #:
Test Duration: 60.0

ASTM E2779 Calculation Sheet

ure content of wood (wet basis): r

Actual
Time
10:66:00

11:06:00
11:16:00
12600
113600
1:46:00
11:66:00

Elapsed
Time
Minutes
0.a
10,00
20,00
30,00
40,00
50,00
£0.00

SBI Tech: Claude Pelland
Eco-55
2016-11-01
1 Dry kilograms:
G102747001
Start End
Barometer (inHg):| 304 30.3
Dry Bulb (F):[ 72 728
Humidity (%):| 385 375
472
Average 0.00 0.00
Weight = =
Remaining
Lbs. co co,
472 Foom Foam T
Y F om 7 oom T
Fooar F oom 7 oo T
Yoz F oom 7 o T
T > F oom 7 oo T
F oams F oo 7 oo T
F oaoo F oo 7 oam T

214

0.00

0,

0.00
0.00
0.00
0.00
0.00
0.00
0.00

Fitat type  Type 5

T Y YTY OO

374.85

|

Flue
Gas
37307
37603
j e
37044
3ATHE]
379.40
3TTER

b B T T B R A |

0.54

73.85
"2

Room

Temp
T1.23
TEEZ
7215
T2
7335
7743
TZ.86

b T T B B . N |

96.45

"3

Tunnel
Dry Bulb

3E.04
646
3612
SE.00
9673
arar
9656

DGM 3
Reading

E10.E2G
B12.445
E14.210
E15.967
EIF.72E
E13.430
E21.250

b B T . B B R |

74.11

DGM 3
Inlet T
E5.98
T5.95
TH28
7479
T4.59
7454
T4.64

T YT YTY T

79.58

DGM 3
Outlet T
E3.A52
75,70
T4.71
21495
£3.08
23.79
24,15

b . . . B B N |

70.81

Filter 3

Temp
E2.23
7045
|
TLIF
7112
7118
71.30

0.08

Tunnel
Yelocity
0.07%
0.0vy
0.0ve
0.0g0
0.0ve
0.075
0.032

0.022

Diraft
0.024
0.0z1
0.023
n.o0zz
0.0z0
0.021
0.023
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Manufacturer:
Model:
Date:
Run:
Project #:
Test Duration:

Total Gas Volume (DGM 3):

Avwerage Barometric Pressure:

Molecular Weigh
Pitot Carrection:
Calibration Factor (DGK #3):

Elapsed DGM1 DGM1  DGM1

Time Reading Inlet T Outlet T
0.00 E10.E9 E2.42 E252
10.00 E12.45 75458 TR0
20.00 E14.21 7528 an
20.00 E16.97 7474 21495
40.00 EI7.72 7454 08
50.00 £12.43 7454 2Tl
£0.00 E21.25 T4E4 2418

t:

(3} VS

5Bl
Eco-55
11-1-16
1
G102747001
60
10.331

30.35
28.78

0.941313

0.9830

0.157735

Tunnel

Dry Bulh

9603774
9E.4539
9EN3T2
95.95244
9E.7OTEE
aririz
9E.5E23

" Tunnel
12" Tunnel

Filter
Face
Yelocity
DGM 1

9.24
9.24
a1
3.20
3.20
a1

01883
07854 ft°

Final Temperature (OGMW #3) Degrees Rankin:

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

0.3491
4.75

2.038

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

Delta-P | Tunnel

[in. H2O] ¥elocity

Tunnel
0.072
0077
0.073
0.020
0.073
0.07%
0.0%2

FrlSec
15.02074
1494328
1519506
1624150
1618170
14764415
1544431

Avyerage
Inlet =
Outlet
Temp.

Meter 3
Deqg. R
5287
5368
5375
5384
5358
539.2
5394

(ASTM E2515 Formula)

Manufacturer:
Model:

Date:

Run:

535.835

555.448
15. 1131177
298.479034

Average
99.4
Proportional Rates
PR3

10143
99,36
9226
ag2.24
10164
9E.26

#3

dDGM
Yol Std.

(3]

1.724
1728
1718
1720
1.720
177

5Bl
Eco-55
11-1-16
1

Time

0
10
20
20
40
a0
El

Average
L1 ]
SART
Delta-F
0.2785
0.2vv0
02817
0.2826
02813
0.2735
0.2863
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Intertek Testing Services

REPORT DATA
Client: | SBI
Manufacturer: SBI RESULTS Run: "
Model: Eco-55 Date: 11-1-18
Date: 11-1-16 Average emission rate:(gr/hr) 1.037 Project: | G102747001
Run: 1 WModel: |Eco-55
Project # G102747001 Burn Rate (Dry kg/hr): 2038 Fuel Moisture (Dry): 0.05
Test Duration: 60 Stack Static (neg): -0.0738
(minutes) Barometer: 3035
Average Room Temp: 73.68
PRESSURE FACTOR: 1.01437 BAROMETRIC PRESSURE Initial Door Temp #FEF!
Ayverage: 30.35 Final Door Temp #REF!
TEMPERATURE FACTORS Start: 30.4
DGM #3: 0.98354 End: 30.3
DRY GAS METER WVALUES Burn Rate: 2.038
VOLUMES SAMPLED DGM #3 Final: 621.250
DG #3: 10.38127 Initial: 610.685
TOTAL TUMMEL YOLUME [scF): 17909 Fitter 1: ¥ #RER
Filter 2: " #RER
SAMPLE RATIOS TEMPERATURES (DEG. RANKIN} Tunnel: 96.45
Sample Train 3: 1728.431 DGM #3: 536.835 DGM 1: 76.84
DeM 2" #RER
Water Collected:
TOTAL EMISSIONS CALIBRATION FACTORS
Sample Train 3 [g]: 1.04 DGM #3: 0.9330 Room Temp Bar Pressure Relative Humidity Air Velocity
Before After Before After Before After | Before | After
71 73 30.40 30.30 385 375
EMISSION FATES TUNNEL FLOW RATE: 298 479
Sample Train 3 [gihr]: 1.04
PARTICULATE CATCH (mg)
Total Sample Train 3: 0.50
Fiter and seal Sample Train 3:{ 0.4}
MAE Allowed 7.50% Axverage Dilution Tunnel Measurements Sample Data
Probe Sample Train 3: 0z Burn “elocity | Flow Rate Temp Total Sample Particulate Catch
DEYIATION: 000%: Time (Ftizec) (dscf/min} (R} 3 2 3 2
60 15.11 2498 48 555.45 10.36 0.00 0.8 0.0
Train 3 Room Particulate Correction Dilution Tunnel Dual Train Precision
Cs §.7908E-05 Mr oo iMilligram Catch [mg) Sample Ratios Total Emissions (g)
Cr 1] Vmr 7.7544 Total Volume Sampled [dzef] Train 3 Train 2 Train 3 Train 2 ;Deviation (%)
Er 104 Fiotameter [glass] at 100 1723.43 0.00 1.04 0.00 0.00%
oy rate is 012924 cfm
Er AYERAGE Grams Emissions Burn Average Temp Initial Run Awverage B82.852
Rate Surface Draft Time Draft
Dreviation [grkg) 2038 0.00 0.024 &80 0.022
Train #3 0.485 Run Date Burn Rate | Emission
Train #2 0.000 1 2018-11-01 . 2.038 0.519
Dreviation 0.485

68.15
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VERSION: 2.4 2010-04-15
Manufacturer: SBI Appliance Type: Pellet (Cat, Non-Cat, Pellet)
Model: ECO-55
Date: 01-11-2016 Temp. Units F (ForC)
Run: 1 Weight Units Ib (kg or Ib)
Control #: G102747001 HHV (kJ/kg)
Test Duration: 60 %C
Output Category: Max Fuel Data %H
D. Fir %0
Wood Moisture (% wet): 450 HHV 20236 klkg %Ash
Load Weight (Ib wet): 472 %C 4873
Burn Rate (dry ka/h): 204 %H 687
Total Particulate Emissions: 104 g %0 43785
%Ash 0615
Averages 0.01 6.46 14.24 37485 T73.86
Temp. (°F)
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room
Time (min) Remaining (Ib) co CO, 0, Gas Temp
0 472 0.01 613 14.65 3731 71.2
10 3.93 0.02 633 13.98 376.1 766
20 3.15 0.01 642 14.37 3nq 722
30 236 0.01 6.21 15.29 3704 733
40 1.57 0.01 6.61 13.65 375.6 3.3
50 0.79 0.01 678 13.62 3794 775
60 0.00 0.01 675 13.94 3776 729

Default Fuel Values

D. Fir Oak
19,810 19,887
4873 50
6.87 6.6
439 4249
05 05

Note 1: For other fuels, use the heating value and
fuel composition determined by analysis of fuel
sample in accordance with Clause 9.2

Note 2: In cases where the "Fuel Weight
Remaining" is the same for three or more readings
inarow, a "divide by zero error” will occurin the
calculation sheet. In such cases, adjust the weight
values by interpolation between the first occurence
and the next reading showing a decrease in weight.




Appendix B Data and Calculation forms

Manufacturer: SBI
Model: ECO-55
Date:  01-11-2016
Run: 1 Mote: Inthe “Input data”, "Calc. % 03", "Fuel
Control # 5102747001 Properties”, and "Mass Balance™ columns, [e], [d]. [g]
. . . [b]. h], [ul, , and [k] ref h
Test Duration: 60 min Sspetites vanabies t Cses 151316 15 75
HHV LHV
Eff T2.70% 78.44%
Comb Eff 99.50% 99.50%
HT Eff 73.06% 78.83% COzun
Output 30,086 kJ/h
Burn Rate 2.05 kg'h
Grams CO 5 q
Input 41,386 kJ/h
MC wet 4.50
Averages 0.01 6.46 2.04 20.51 14.04
INPUT DATA Oxygen Calculation
Elapsed Weight % % Excess Total Calc. %
Time Remaining (kg) CO [e] CO; [d] Air EA 0 0; [qg]
0 214 0.01 6.13 219.6% 2053 14.39
10 178 0.02 633 2092% 2052 1418
20 1.43 0.01 6.42 205.2% 20.51 14.08
30 1.07 0.01 6.21 215.4% 20.52 14.31
40 071 0.01 661 196.4% 20.50 13.88
50 0.36 0.01 6.75 189.0% 2049 13.70
60 0.00 0.01 675 190.3% 2049 1373
Moisture of Wood (wet basis): 4.5
(Btu) Initial Dry Weight Wy, (kg):§ 2.05
(Btu) Moisture Content Dry = 4.71
Load Weight (kg): 214
Fuel Heating HHY LHY HHY LHY
Value in kJ/'kg - CV: 20,236 18,755 Btu/lb: 8705.8 8068.5
21.08 1.59 5.50 0.02 0.16 40.91 | 89.07
Mass Balance kg Wood per
(moles/100 mole dry flue gas) 100 mole dfp
[u] [w] 1]} [K] Nk €O, 0,
21.08 1.51 h.22 -0.02 0.15 40.92 | 96.09
21.08 1.56 5.39 -0.02 0.15 40.88 @ 91.55
21.08 1.58 547 -0.02 0.16 40.92 | 89.76
21.08 1.53 5.29 -0.02 0.15 40.91 94.26
21.09 1.63 5.63 -0.02 0.16 40.91 85.91
21.09 1.67 577 -0.02 0.17 40.91 | 82.67
21.09 1.66 5.74 -0.02 0.17 40.91 83.22

Moisture Content Mg

0.08

0.13

Qverall Heating Efficiency:
Combustion Efficiency:
Heat Transfer Efficiency:

Heat Qutput:

Heat Input:
Ultimate CO2
19.63 Burn Duration:
Fo
1.061 Burn Rate:
Stack Temp:
190.47 23.25 100.5%
Input Data Combust
Flue Room Eff
Gas (°c) | Temp (°C) %
189.5 218 100.5%
191.2 248 100.4%
188.7 223 100.5%
188.0 23.0 100.5%
190.8 230 100.4%
193.0 253 100.4%
192.0 227 100.4%

Dry kg :

CA:
HY":
OX:

503.90

Moles per kg of Dry Wood

Cco
0.08
0.11
0.08
0.09
0.08
0.07
0.08

HC
-0.14
-0.13
-0.13
-0.14
-0.13
-0.12
-0.12

Ny
530.46
513.20
506.55
523.55
491.98
479.74
481.80

Air Fuel Ratio (A/F)

7270%  Dry Molecular Weight (Md) 29.60
99.50% Dry Moles Exhaust Gas (N} 584 22 %HC Combustion Efficiency’ 99.50%
73.06% Air Fuel Ratio (A/F) 16.78 08 Total Input (kJ) 41,386 39,253
Total Output (kJ) 30,086 28,535
28,540 Btu'h 30,086 kJih Efficiency: 72.70%
39,260 Btu/h 41,386 kJ/h Total CO (g) 537
1.00 h
4.51 Ib/h 2045 kg/h
3751 Deg. F 1906 Deg. C
75.2% 75.6% 18.39 1.07 50.00 1.02 50.00 44835 4.06 6.87 2.74 20236.00 4.50 79.49
Heat Net Air  WetWt % Wet Dry Wt. % Dry Fuel Properties Mw
Transfer Eff Fuel Now ' Consumed Now Comsumed | Total | Carbon Hydrogen Oxygen Calorific | Moisture
% % Ratio Wt X Wan y Input | M12=[a] M=[b] 6= [c] Value | Fuel Burnt, [h]
74.4% 74.8% 19.4 2.14 0.00 2.05 0.00 0 4.06 6.87 274 20236.00 4.50 79.46
75.0% 75.3% 18.7 178 16.67 1.70 16.67 10347 4.06 6.87 274 20236.00 450 79.47
75.2% 75.6% 18.5 143 3333 1.36 3333 6898 4.06 6.87 274 20236.00 4.50 79.48
74.9% 75.2% 19.1 1.07 50.00 1.02 50.00 6898 4.06 6.87 2.74 20236.00 4.50 79.47
75.6% 75.9% 18.0 071 66.67 0.68 66.67 6898 4.06 6.87 274 20236.00 450 79.50
75.9% 76.2% 17.5 0.36 83.33 0.34 83.33 10347 4.06 6.87 274 20236.00 4.50 79.51
75.7% 76.0% 176 0.00 100.00 0.00 100.00 3449 4.06 6.87 274 20236.00 450 79.50
45
2.05
45.73
6.87
43.785
34.82 2.62 463.62 6782.39 5050.30 4897.79  4846.29  6647.18  5856.78  296.40
Stack Heat Content Change - Ambient to Stack Temperature Room
Moisture Temp Flue Gas Constituent Temp
HQO Present K COQ Og co Nz CH4 HQO K
34.85 2.62 462.63 6795.33 5062.54 4910.30 | 4858.54 | 6654.18 | 5871.95 29494
34.82 2.62 464.30 6753.01 5026.11 4873.76 | 482263 662345 582786 | 297.94
34.83 2.62 461.88 6743.89 5024 .46 4873.43 | 4822.04 | 6603.27 | 5827.87 | 295.46
34.84 2.62 461.17 6665.35 4983.15 4833.38 | 478241 654874 | 577998 | 296.11
34.82 2.62 464.04 6811.54 5071.88 4918.68 | 4866.97 | 6676.05 | 5881.75 | 296.12
34.81 2.62 466.15 6814.37 5069.33 4915.05 | 4863.62 | 6689.02 | 5877.04 | 29542
4.8 2.62 46517 6870.22 511465 4959.93 | 4907.83 673557  5931.00 | 29585
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1942.12

CO;
278.07
276.03
275.93
273.64
278.65
278.77
281.03

347.78

0,
486 .45
460.14
451.01
469.74
43573
419.08
425 64

169.39

co
2344
33.09
22.38
24.84
22.63
20.85
22.16

SUMS
17091.04
Energy Losses (kJfkg of Dry Fuel)

Flue Gas Constituent

Nz
2577 .27
247497
2442 61
2603 .84
2394 46
2333.26
2364 62

-823.43

CHgy
-128.12
-117.18
-119.46
-124.83
-113.79
-109.92
-110.13

12146.24

1736.87
1734.12
1734.37
1733.30
1735.62
1735.03
1736.93

913.05

H;Q Comb H:Q Fuel MC

130.47
130.36
130.36
130.23
130.50
130.49
130.63

AVERAGE
4940.38

Total

Loss

Rate
5104.47
4991.54
4937.20
5010.76
4883.79
4807 55
4850.87

10892.62

Total
Loss
0.00
2552.16
1682.92
1707.99
1664.71
2458.09
826.75

-200.81

Chemical
Loss 1
0
-43
-33
-34
-31
-45
-15

SUMS
11093.4

Sensible and
Latent Loss
0.00
2595.00
1715.84
1741.91
1695.63
2503.40
841.66

33942.7

Total
Qutput
0
7794
5215
5190
5233
7889
2622

-200.8

Chem
Loss 2
0
-43
-33
-34
-3
-45
-15

5.4

-4.6

Grams Produced

co
0.00
1.65
0.74
0.82
0.75
1.04
0.37

HC
0.00
-1.07
-0.73
-0.76
-0.69
-1.00
-0.33
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VERSION:

Intertek Testing Services

Manufacturer: SBI Technicians:
Model: ECO-55
Date: 01-11-2016
Run: 1
Control #: G102747001
Test Duration: a0
QOutput Category: Max
Test Results in Accordance with CSA B415.1-10
HHV Basis LHV Basis
Overall Efficiency T2.7% 76.4%
Combustion Efficiency 99 5% 99 5%
Heat Transfer Efficiency 73% 78.6%
Qutput Rate (kJ/h) 30,086 28,540 (Btu/h)
Burn Rate (kg/h) 205 451 (Ib/h)
Input (kJ/h) 41,386 39 260 (Btu/h)
Test Load Weight (dry kg) 205 451 | drylb |
MC wet (%) 45
MC dry (%) 471
Particulate (g ) 1.04
CO(g) 9
Test Duration (h) 1.00
Emissions| Particulate co
g/MJ Output 0.03 018
g/kg Dry Fuel 0.51 262
gh 1.04 5.37
Ib/MM Btu Output 0.08 0.41
Air/Fuel Ratio (A/F)| 16.78|

2.4

20100415

Claude Pelland
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Concentration (%)

Run: 1

Time (min)

2.50

2.00

+ 1.50

1.00

+ 0.50

0.00

Fuel Wt. (kg)

===CO [e]

—C02[d]
——CH4 [K]
=02 Calc. [g]

—\Neight

Note: In the legend, [d], [e], [g], and
[k] refer to their respective variables in
Clauses 13.7.3and 13.7.5
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Integrated test results

ASTM E2779 Calculation Sheet

Manufacturer:

SEl

Model:

Eco-55

Date:

2016-11-01

Run:

1

Control ¥
Test Duration:

G10274 7001

360.0

Eng: Claude Pelland

Ory kilograms:

EBarometer [in.Hagl: |

Ory Bulb [F1:

Hurmidity [32]:

e
ture content of wood (wet basis):

Actual
Time
10:56:00
1:08:00
1:16:00
:26:00
11:36:00
11:46:00
1:56:00
12:06:00
12:16:00
12:26:00
12:26:00
12:48:00
12:56:00
13:06:00
13:16:00
13:26:00
13:36:00
13:46:00
12:56:00
14:06:00
14:16:00
14:26:00
14:26:00
14:46:00
14:56:00

Elapsed
Time
Minutes
0.0
10,00
20.00
30,00
40.00
50.00
E0.00
T0.00
20.00
a0.00
100.00
10.00
120.00
130,00
140.00
150.00
160.00
170.00
120.00
130.00
200.00
210,00
220.00
230.00
240.00

T U UYTYTOYTYT Y OYTOYOYTOYIOCYTOYIOYTYTIYITYTIORYICYTIOY OYVNY

fuerage

Weight
Remaining
Lbs.
127
.42
116
10.38
161
578
799
TA7
7.1
B2
E4E
E.14
.80
h.43
507
469
432
3.95
187
34
122
.99
277
285
i

Start Erd

30.4] 30.2]

Te 712

385 39.7

12.71

0.00 0.00
cO cCO;
Fooon 7 ooo
" ooo0 7 oo
fom T oom
" om 7 om
F om T oam
 om 7 am
F oom T oam
 om 7 am
oo T oo
" ooon 7 oo
T ooon T oo
" ooon 7 oo
Fooon 7 ooo
"o 7 om
fom T oom
 om 7 am
F oom T oam
 om 7 am
F om T oom
" ooon 7 oo
oo T oo
" ooon 7 oo
oo T oo
" ooo0 7 oo
Foom Foom

b . e . . . B B B . B . B T T . S S B B . . B S B |

576
0.00; 253.66
. "
Flue

0, Gas
oo T araor
oo T avens
ooo T oange
000 7 arnas
000 | a7eel
000 T araan
000 | 3TvES
000 azo0d
noo T esvsa
noo T om0z
noo T ozrize
noo T oeesa
000 " 26606
000 7 ozeed
000 7 esen
000 " 25351
oo0 | oevias
oon | oeme
000 | 275
non " o245
noo 719584
noo T o1eeTe
non T oera
ooo 719447
000 7 o1eeeT

Fitot type: Type S

MW NYYYTYYYOYTOYTYTYOYTOYOYTYTYOYTOYTIOYTIOYTIOYTIOYTOY

0.54

7231
=2
Room
Temp
123
TEE2
Ta15
T332
T3.35
7743
TZ.86
T2.23
539.12
E5.12
E9.26
7137
T2
Ta.2
T2.46
TZ2.48
7273
TZ.60
T304
T2.67
7254
7245
7223
7275
71495

TY YT YT YT OYN Y OY Y OY YT OYOYTIOYIOYTIOY YTIORYIYTY

86.23
"3
Tunnel

Dry Bulbk ' Reading

3604
36 46
36,12
36,00
36,73
arar
96,56
9249
8975
8829
ar.ad
794
763
a7
ar.en
B5.06
G541
52T
fa.a2
8338
#E2
#1.26
.07
8088
B0.25

DGM 1

ar4ass
876450
8YT.ETR
873300
850.725
852137
853.505
04975
006397
QET.820
289238
290652
892082
093605
894.325
S96.340
S97.TED
§93.130
900.614
S02.037
03460
a04.283
906.210
807735
S09.165

T UV OYNYT Y OYTOYOYTOYIOYTIOYICYTIOYIDYTIOYDYTIOY YTIORYY

a7

DGM 1

—1

gd.15

DGM 1

7154

Filter 1

Inlet T ' Outlet T | Temp

B35
76495
7h.28
7473
T4.53
74.54
T4.64
7473
T4.58
TE.00
TH.02
4458
T4.39
Th.04
a0z
a3
a2z
TH.26
TH.33
TH.44
TE.51
TE.EE
TE.EE
TH.EG
ThAT

b T . . . . B B B . B . B T B . D . B B B . B S B |

68.52
FE.T0
4.7
8195
8303
8373
84,16
34.56
a4.80
an.02
24.97
24.92
a4.80
24.95
34.83
54.73
54.80
8505
a5.06
a5.15
2827
a5.80
an.42
86.51
2548

TN TN YOO Y OO OYOY Y OYYOYIYTSIOY YT OYNIOYTOY

E8.23
T0.45
F0.71
.7
AL
115
7130
7135
7150
Faka]
7153
T2
vz
71495
a0
Te.2h
Ta.05
Fai0
Faiv
Ta.2a
T2.m
Tane
T
7239
Taar

7213

DGM 2 | DGM 2
Inlet T | Outlet T | Temp

Heading
BE0.EET
BE2.180
SE3ETO
BEG.150
5EE.EED
BEE.150
563650
571145
572650
674125
5YB.E32
BYT.IZT
Y8R0
BE0.140
BELEZD
B83.120
B84.615
586120
5a7.609
589.125
5A0.E20
592125
BI3E22
£95.138
596630

MTANNYTYY T Y YT YTY YT OYOYTYTYOYTOYTIOYTIOYTIOYTIOY Y

]
T1E3
T3
7382
T4.20
437
T4.63
T447
7281
EEch ]
T2T7
Tad
T2TE
Tavd
266
Ta.rl
TaTE
T2.8E
T2.95
T2.65
Ta.02
7161
T4
7135
23

TY YUY T Y OYTYT YT OY Y OYY Y YT OYOYTIOYIOYTIOY OYTIOY TOY

T20

DGM 2

ET 40
T2z
Fechilil
416
431
443
463
T4.30
Fckid
288
T2.55
T2.36
7233
T2h0
201
T2aT
2T
T2.86
2.2
2.4
T1.24
7148
1.0
T1.26
7115

TY YUY T Y OYTYT YT OY Y OYY Y YT OYOYTIOYIOYTIOY OYTIOY TOY

TE. T3

Filter 2

EE.1T
TO.EG
T2.69
386
T4.E7
Th.25
TR0
TE.24
TE.ES
TE.91
TE.9E
TE.40
TE.7E
TE.ES
TE.E2
TE.ES
Fr.oo
Tr.24
744
TT.E2
7.6
TT.8E
7794
T8.00
Ta.0a

0.03
Tunnel
Yelocity
n.07a
0.077
0.073
0.080
0.073
0.07%
n.0gz
0.086
0.073
0.073
0.073
0.021
0.074
0077
0.074
0.077
0.076
0.073
0.073
0.073
0.085
0.024
0.073
0.0s1
n.ogz

0.0E

Draft
0024
0.021
0.023
n.ozz
0.0z0
0.0z1
0.023
n.ozz
0.017
0.013
0.016
0.015%
0.015
0.014
0.016
0.014
0.014
0.017
0.016
0.015
0.016
0.013
0.014
0.014
0.014

Elapsed
Time
0.0a
10.00
20.00
20.00
40.00
50.00
E0.00
Ti.00
£0.00
A0.00
100.00
110.00
1z0.00
120,00
14000
150.00
16000
1ro.aa
120.00
130.00
200.00
210,00
220.00
230.00
240,00
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15:06:00
16:16:00
15:26:00
15:26:00
15:46:00
15:56:00
16:06:00
16:16:00
16:26:00
16:36:00
16:4E:00
1E:5E:00

250.00
2E0.00
270.00
280.00
250.00
300.00
310.00
320,00
330,00
340.00
350,00
BE0.00

b T B T B T B . . B B |

216
1497
177
1567
136
113
0.34
076
0.53
0.36
iy
0.00

e T T e B B T . . B . B |

0.0a
0.0a
0.0a
0.0a
0.0a
0.0o0
0.00
0.00
0.0a
0.0a
0.0a
0.0o

b . B . B T . . . . B B |

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

b T T . B TR T . . R B B |

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

130.94
121.85
19200
129.44
132.89
134.00
195,33
157.51
150.75
19511
126.51
1249.71

TTTYYYYTIOYTIOYTIOY TN

TTTYYYYTIOYTIOYTIOY TN

F2.06
.83
71483
]
]
204
2.6
Fa.na
AL
215
7184
237

e T T e B B T . . B . B |

20.50
7992
an42
20.26
a0.52
a0z
a0.64
80.23
a7
a0.44
7390
a0.4g

310,590
212,017
912445
314.270
316,305
v.FIn
3163
320593
FZE0E0
323450
a24.280
926327

e T B T B T B . B . B |

TH5E
Fid]
THER
THEY
THT3
Th.E0
a1
TR0
TO.FE
TH.7E
THE0
TE.21

TTYYTYOYIYTIOYTITYIOY OYTOTY

o546
2637
o654
2640
8645
8543
8048
8033
5.4
a5.40
26,66
26,76

TYTYTTYIOYTIOCYIOYTIOYIOYIORYNOTY

244
T2.44
T2.63
T2.61
T2.E6
F2.03
7258
T2.54
287
T2.51
T2.64
T2.83

598140
B93.650
E01.150
EOZ.EED
E04.170
EORETS
BOF.17E
B0G.630
B10.185
E11.635
E12.213
E14.722

TTTYYYYTIOYTIOYTIOY TN

.23
7115
114
7113
24
1.3
134
T3
7126
.24
.2y
Bl

e T T e B B T . . B . B |

70
03
108
70
T1z0
T.2s
125
T4
106
o2
TliE
Tizz

e T T e B B T . . B . B |

va.02
Tan
TR
TE20
TE.25
a3
T8.30
TE.26
TE.26
Ta.20
7825
7835

0.075
0.0z
0.0z4
0.o7s
0.0sz
0.0s0
0.031
.07y
0.0s0
0.085
0.073
0.0z

0.015
0.012
0.015
0.014
0.0z
0.015
0.018
0.014
0.018
0.014
0.0z
0.014

250.00
260.00
270.00
280,00
290.00
300.00
310,00
320,00
330,00
40,00
26000
260,00
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Manufacturer:

Madel:

Date:

Run:

Project #:
Test Duration:
Tatal Gasz Valume [DGM 1)
Tatal Gaz Valume [OGM 21:
Buerage Barometric Pressure:

Malecular Weight:

Pitat Carrection:
Calibration Factar [DGM #1):
Calibration Factar [QGM #2]

[1W5:
[21%'5:

SEI
Eco-55
1-1-16
1

102747001

380
21175
4,330

303

28,78

0.341313

1.0070

10020

0.032334
0.030422

DGM1 DGM1 DGM1 DGM 2 DGM 2

Reading Inlet T Outlet TReading

a74.93 £3.98 E3.52 | BEDET
aTE45 75.95 YO0 . BEZAS
avv.es Th.28 Ta.71 | BEIET
87330 T4.73 21.95 BEG.1G
880.73 T4.53 2308 | DEEEE
83214 T4.54 8373 BERIAG
833.56 464 2416 | BEOED
084,98 473 24.56 711G
S36.40 T4.88 2480 | BYZER
aav.e2 To.00 2n0z o BT
08924 To.02 2497 | BYRED
29068 T4.98 2493 0 BYVAD
9208 T4.93 2480 | BYSED
29351 To.04 2495 Band
59493 7h.02 8483 | BELE3
096,34 o132 2473 0 Baaaz
Q9776 Th.22 2480 | bodE2
89313 T5.26 2505 - BaEd2
A00.61 7533 2506 | BavEl
0204 To.44 85,15 58913
0346 TEA 8527 | BA0E?
a04.88 T5.55 2560 0 Bazd
0631 75.55 oh4e | badEeZ
0774 T5.55 25.51 596,14
90317 Th.E7 o2h48 | DIEED

Inlet T
EY.EO0922
71629651
73128051
73916491
T4.20447E
7437485
T4.E82E17
T4 4E8705
73812658
73183683
T2.7E514
T2.7135497
T2 757753
T2.731291
TZ2.E597TE
T2.709715
T2.76275
T2.879364
T2.945929
T2.550543
T2.020115
T1E14878
71410653
71353373
71230335

DGM 2 Tunnel
Outlet TDry Bulh DGM 1

E7.3962
va123a
T3.5636
74.1665
743149
T4.4914
T4.E6878
T4.3026
735456
Y2877
T2.5545
T2.3645
va.zaar
T2.4974
728063
TaeTIa
T2 o
T2.858
¥2.9218
T4
71836
Ti4787
T1.3008
T1.2684
11508

96,0378
96,4593
961187
95,9985
96,7873
T e
96,5623
924927
83.7621
83,3861
a7.842
a7.9363
87932
794
a7.7I53
83,0583
23413
832724
83,9108
833828
216752
a1.2648
21.0656
208768
20,2502

E" Tunnel
12" Tunnel

Filter
Face

785
TE3
TE2
TE1
754
A7
A7
708
708
756
A7
753
708
7.a7
754
A7
TE2
753
708
708
708
T.ED
753

0.1983 fr*
0.7854 i

Tunnel area (k2]

‘wood moisture [ wet):
Load Weight [lbs wet):
Burn Rate [Oru kathrl:

0.3431
4.75

0.315

Final Temperature [DGM #1) Degrees Rankin:
Final Temperature [OGM #2] Degrees Rankin:
Final Tunnel Temperature Degrees Rankin:

Final Tunnel Yelacity [feet per second]:
Standardized Tunnel Flow [dscfm]:

Filter
Face Delta-P . Tunnel
¥elocity | Yelocity [in. H20] Yelocity
DGM 2 | Tunnel | Ftl5ec
0.0vs 15.03318
215 0.077 | 1495568
£.00 0074 1520759
7.94 0.080 1525407
8.04 0.0v4 15.19422
7.98 0.075 | 14.77EEE
8.03 0082 | 1545765
2.0 0.085 15,7331
8.08 0073 1504642
7.98 0078 | 15.00450
8.05 0078 1487234
2.04 0.081 15.23915
8.08 0074 1453877
8212 0077 1484633
a0 00vd 14A3322
2.0 0.ovy 1491316
8.04 0.07E 148037
8.04 0078 1452402
£.00 00739 | 15.0BE4E
215 0078 1486020
8.05 0.085 1550713
215 0084 1546724
2.0 0.0v4 15.01156
a7 0.081 1517688
2.04 o008z 1522289

TE1

Buerage

Inlet +
Outlet
Temp.
Meter 1
Deg. R
A28.7
5368
5375
5384
5388
539.2
539.4
5395
539.8
540.0
540.0
540.0
539.4
540.0
5394
539.4
540.0
540.2
540.2
540.3
5404
5405
5405
5405
5405

Buerage
Inlet +
Cutlet
Temp.

Meter 2

Deg. R
B27.5

3.9
B33.3
B340
A34.3
A34.4
A34.7
A34.4
337
b330
327
A32.5
A5
B32.6
H3z2.E
B32.6
A32.8
h32.9
f32.9
A32.5
5314
B3E
b4
e ]
B2

(ASTM E2515 Formula)

Manufacturer:
Madel:
Date:
Fur:
533.662
532150
246226
15.0637258
30257166
Buerage Buerage
998 999
FProportional Rates
PRI1 FPR2
10E.EE 103,46
101.54 99.659
00.28 95.34
101.25 100.73
10311 102.26
98,79 q9g.22
3E.40 9653
100.37 100.37
100.40 99.31
10047 100.37
33.659 95.654
10361 103,73
101.40 102.14
103,36 10z2.94
00.42 100.34
101.656 101.45
101.37 01.23
100.09 99.30
100.35 10163
4582 4595
96,95 A7.65
EER 93,69
37.86 39.51
774 a7.56

#1
dDGM
¥Yol.Std.
[fe3)

1463
1427
1425
1423
1410
1415
1416
1418
1418
1412
1415
1420
1418
1416
1411
1415
1425
1413
1418
147
1417
1421
1413
1424

SEI
Eco-55
11-1-16
1

#z
dDGM
Yol.Std.
(2]

1523
14396
1484
1514
1433
1502
14393
1510
1432
1505
1503
1512
1513
1433
14393
1503
1513
14396
1525
1505
1526
14393
1523
1504

Time
a
10
20
30
40
50
E0
Yo
20
a0

100
10
120
130
140
150
160
170
120
130
200
210
220
230
240

Buerage
03
SERT
Delta-F
0.2785
02770
0.2817
02826
0.2813
02735
0.2863
02924
0.2804
0.2733
0.2735
0.2844
0.2714
0.2771
0.2v13
02783
02762
0.2735
0.2810
0.2735
0.291
0.23905
0.2820
0.2851
0.2861
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910,53 o538 546 0 BABM | V1233435 0 TI0951 | 204993 753 a4 0075 145870 540.5 532 01.74 103.09 1413 1522 260 02741
o el ey T5h.63 8537 | B99ELE | TIMeBRz2 | TI02BE | T3.9283 T.ED a4 0020 1504148 540.5 5311 ag.72 3.9 1421 1523 260 0.2823
91345 TH.EG 25.54 E01.15 TLIHF2 0 TLOE4 | 204208 T.ED 203 0034 1543997 540.6 5311 96,28 96,77 1422 1513 270 0.2a02
914,87 Th.E3 2540 0 BDZEE | LAV | T0995 | 8028 753 a4 n.ove 14.82121 540.5 5311 00,03 10143 1413 1523 280 02786
91631 Th.T3 8546 0 BD4IT | TiaH2va 0 T3 205163 T.E4 a4 UL L s ) 540.6 532 93,15 98,77 1423 1522 2490 0.2861
91774 .80 2549 | EBDSET TG T1ETEE | 8012 TE1 .10 00s0 1501520 5406 5313 93.07 93.58 1424 1515 300 0.2823
91318 7081 2548 0 BOTIE | V1343021 | TIZEIE | 80E3VE T.ED .10 0.0 15.18567 540.6 5313 ar.az 9343 1422 1514 0 0.2853
92089 | TRED 8533 0 B0BEI . TILI0EMY | Ti429 0 802926 TE1 a4 0077 1473642 5406 5312 100.53 101.58 1424 1522 320 n.2val
9220z . TRTE 254 EI013 0 V1260355 | F.0593 | TATIN T.ED .10 0030 1502225 540.6 532 9877 93.51 1421 1515 330 0.2825
92345 | THRTE a5.40 EILF0 0 V1244183 | TI02I7 | 204443 TE1 .13 0085 1550188 5406 5311 96.04 96,82 1424 1520 340 0.2913
92488 TRED 2566 E13.21 | ViZEB4Y | TIABE | To.8054 TE1 o 0073 1497363 540.7 532 93.28 100.24 1423 1530 360 0.2815

926,33 0.8 8576 | BMTZ . TIIMBEI | V12189 | 204533 770 a4 0020 1500468 540.8 5313 100,33 100,18 1440 1522 360 02820
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Intertek Testing Services

Manufacturer: 5B
Model: Eco-53
Date:  T1-1-16
Run: 1
Project ¥ 102747001
Test Duration: 360
[minures]
PRESSUURE FACTOR: 101270
TEMPERATURE FACTORS
DG #1: 0373313
DG #2: 0.39220
YOLUMES SAMPLED
CIGiM #1: S1.22360
DG #2 5442428
TOTAL TUMMEL WOLUME [=cf): 108326
SAMPLE RATIOS
Sample Train 1: 2126.477
Sample Train 2: 2001.413
TAOTAL EMISSIONS
Sample Train 1[q): 5.95
Sample Train 2 [g]: 5.60
EMISSION RATES
Sample Train 1 [athr): 0.99
Sample Train 2 [athr): 0.93
M2 Allowed .50
DEYIATIORMN: 303
Train 1 Train &
C= 5.4EE23E-05 5. 1448E-05
Cr 1] il
Et 5.95 5.60
Et AVERAGE 5.78
Deviation [gikg)
Train #1 1.034
Train #2 0.373
Deviation 0.061

REFORTDATA
Client:  SBI
RESLLTS Pun: 1
Oate: T1-1-16
Average emission rate:[grihrl 0963 Project: 102747001
Model: Eco-55
Burn Rate [Ory kgthr): 0.915 Fuel Maisture [Ory): 0.05
Stack Static [neg): -0.073
Earometer: 30.3
Ayerage Foom Temp: T2.31
BAROMETRIC PRESSURE Initial Doar Temp " 4FER
fBuerage: 30.3 Final Door Temp F urER
Sitart; 0.4
End: 30.2
OF+ GAS METER WALUES Biurn Fate: 0.915
OGM#1.  Final: 326,327
Iritial: 74,355
OGM#2  Final: 614.723
Imitial: SEB0.BET Filter 1: 7134
Filvar 2: T6.73
TEMPERATURES [DEG. RANKIN] Tunnel: G6.23
DOGM #1: 533.662 OGM 1: T9.66
OGM #2: 532150 OGM 2 7215
‘water Collected:
CALIBRATION FACTORS
DiSM #1: 1.0070 Room Temp Bar Pressure Relative Humidity Bir Velocit
OGM #2: 1.00z0 Eefare After Eiefare Bfter Eefare After | Belare | After
T T 3040 3020 385 AT
TUMMEL FLIO' RATE: 302,572
PARTICULATE CATCH (mal
Tatal Sample Train 1: 280
Total Sample Trainz:, 280
Filter and seal Sample Train 1: 2.40
Filter and zeal Sample Train 2 240! fverage Dilution Tunnel Measurements Sample Data
Probe Sample Train 1: 040;  Bumn Velocity | Flow Rate!  Temp Tatal Sample Particulate Catch
FProbe Sample Trainz:y 1 0.40: Time [Ftlsec] [dscHmin] [F1 1 Z 1 2
360 15.06 302.57 Sd46.23 51.22 Sd.d2 28 2.8
Room Particulate Correction Dilution Tunnel Dual Train Precision
Mr [ 0} Milligram Cateh (ma) Sample Ratios Total Emizsions (g]
i 455264 Total Yolume Sampled [d=cf) Train 1 Train 2 Train 1 Train2 | Dewviation ]
Fiotometer [glazs] at 100 2126.95 200142 52.95 S.60 303
Flow rate is 012924 cfm
Grams Emissions Burn fByerage Temp Imitial Bun  Average 62852
Rate Surface Draft Time Diraft
0.315 0.o0 0.024 360 @ o0O1s
Run Date Burn Fate . Emission
1 2006-11-01 . 0.315 0.363

63.15
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YERZION: 2.4 2010-04-15
Manufacturer: SBI Appliance Type: Peliet (Cat, Non-Cat, Pellet)
Model: ECO-55
Date: 01-11-2016 Temp. Units F (F or C} Default Fuel Values
Rum: 1 Weight Units Ib (kg or Ib) D. Fir Oak
Control # G102747001 HHV (kJikg) 19210 19,887
Test Duratiom: 380 Tl 48.73 50
Qutput Category: Integ Fuel Data %aH 6.67 6.6
0. Fir %0 435 425
Wood Moisture (% wet): 4.50 HHV 20236 kl'kg YahAsh 0.5 0.5
Load Weight (b wet): 12.71 Wl 4873
Elu.rn Rate [d.ry k_g'fh:: 0.92 “,:.:H 687 Mote1: Forotherfuels, use the heating value and
Total Particulate Emissions: 578 g %0 43735 fuel composition determined by analysis of fuel
“aAsh 0.815 samplein accordance with Clause 9.2,
Averages 0.02 3.02 17.90 253.65 72.31
Temp. (°F) Mote2: In cases wherethe "Fuel Weight
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room Remaining” is the same for three or more readings
Time (min) Remaining (Ib) CcOo COy 0, Gas Temp inarow,a "divide by zero error” will occurin the
0 1271 0.01 £.13 14 B5 373.1 712 calculatinnsh&et. I|_'|5uc.h cases, adjusttheweight
10 1192 00z 533 1398 3761 TEE ualuesbylnterpnl_atmn beh-_.reentheﬁrstuu;.cure!me
20 1116 007 542 1837 3717 722 and thenextreading showinga decreasein weight
30 1038 0.0 6.21 15.29 370.4 73.3
40 9.61 0.01 6.61 13.85 375.6 73.3
S0 8.78 0.01 6.78 13.62 379.4 715
60 7.99 0.01 6.75 13.94 377.6 729
it 7.57 0.02 4.85 17 .62 320.0 722
&l 7.21 0.02 3.24 18.05 287.6 591
a0 6.82 0.01 2 17.78 280.7 68.1
100 5.45 0.01 279 18.01 271.3 69.9
110 6.14 0.02 2.60 17.95 268.4 71.4
120 5.80 0.02 2.66 18.46 266.1 T2.0
130 o.43 0.02 2.84 18.11 266.2 72.2
140 5.07 0.01 273 17.98 265.3 725
150 4.69 0.02 2.69 18.00 269.5 725
160 4.32 0.02 2.83 18.05 2718 727
170 3.95 0.03 294 18.37 2711 726
180 3.57 0.02 2.85 18.09 273.5 7340
190 3.4 0.03 2.07 18.83 2125 727
200 3.22 0.03 1.78 19.19 195.8 725
210 2.99 0.03 1.75 19.25 196.7 724
220 277 0.05 1.82 19.64 197.3 723
230 2.95 0.02 1.70 18.94 195.0 725
240 237 0.02 167 18.80 186.5 T2.0
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250 2.18 0.04 1.63 19.47 190.9 721
260 1.897 0.02 1.55 19.07 181.9 71.8
270 1.77 0.02 1.76 18.12 193.0 71.3
280 1.57 0.03 1.61 19.42 189.4 723
240 1.35 0.02 1.69 19.25 192.9 725
300 1.18 0.02 1.71 19.18 184.0 72.0
310 0.94 0.02 1.71 18.12 195.3 724
320 0.76 0.02 1.66 19.42 187.5 721
330 0.58 0.03 1.62 19.35 180.8 722
340 0.36 0.03 1.68 19.43 195.1 721
350 017 0.03 1.63 18.32 185.5 71.8
360 0.00 0.02 1.71 1912 189.7 72,4
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Manufacturer: SBl
Model: ECO-55
Date:  O01-11-20716
Run: 1
Control #:  G102747001
Test Duration: 360 min
HHY
EFff 70277
Comb Eff 99.505
HT EFff T0.623
Dutput 13.052
Burn Rate 0.92
Grams CO 46
Input 18.574
MC wer 4.50
Averages 0.02
INPUT DATA
Elapsed Weight F
Time Remaining (kg] CO [e]
1} 577 n0.m
n 2.4 0.02
20 5.06 n0.m
el 4.71 n0.m
40 4.36 n0.m
50 3.93 n0.m
G0 363 0.0
il 343 n.nz
an 327 n.nz
a0 3.03 n0.m
oo 2.33 n0.m
0 273 0.0z
120 263 n.nz
130 246 n.nz
40 2.30 n0.m
150 213 n.nz
160 198 0.0z
wa 173 0.03
130 162 n.nz
130 155 0.03
200 148 0.03
210 136 0.03
220 126 0.0s
230 116 n.nz
240 108 n.nz
250 0.33 0.04
260 0.33 n.nz
Z70 0.50 0.0z
250 0.7 0.03
230 0.5z n.nz
300 0.54 n.nz
310 0.43 n.nz
320 0.34 0.0z
330 0.26 0.03
340 016 0.03
350 0.03 0.03
360 0.00 n.nz

LHY
75.82%
99,503
76.20%
kdth
kath

a
kdth
3.02

x
CO; [d]
B.13
B.33
6.4z
6.21
B.51
B.78
6.75
4.85
3.24
=
273
260
Z.BB
264
273
283
283
294
286
207
1Ts
175
18z
1T0
167
163
155
176
161
163
1M
1M
166
162
168
163
1M

Overall Heating Efficiency: TO.27
Note: In the “Input dats”, "Cale. % 0", "Fuel Combustion Efficiency: 99.505
Properties”. and "Mass Balance” columns, [e]. [d]. [g]. Heat Transfer Efficiency: TOEZ
[=]. [b]. [€]. [A]. [u]. [«]. O]. &nd [¥] refer to their
respeciive varables in Clauses 13.7.310 13.7.5.
Heat Output: 12,381 Bruth
Heat Input: 17,620 Brulh
Ulimate CO,
CO; 19.63 Burn Duration: 6.00 h
Fy
1054 Eurn Rate: 2.0z Ibith
Sitack Temp: 2503 Deg. F
T.27 20.74 17.70 123.14 22.33 101.5 T0.03< T1LOx
Oxygen Calculation Input Data Combust Heat Net
Excess Total Calc. Flue Room 3 Transfer 3
Air EA 0, 0;[g]l Gas(*C) Temp(*C) b4 4 4
21361 20.53 14.33 1335 218 00,5 4.4 4.8
209.2x 20.52 1418 1912 24.5 0043 7.0 9.3
205.2% 20.51 14.08 1887 223 00,5 Te2n o6
2154 20.52 4.3 1380 230 00,5 4.3 Te2n
136,43 20.50 13.88 130.3 230 00,43 e e
18900 20.43 13.70 133.0 25.3 00,43 e TE.2%
130,53 20.43 13.73 13z.0 227 0045 TS 7 TE.0:
303.3% 20.62 15.76 1600 223 100,63 T 4.6
S02.6% 20,72 1747 120 206 0.1 B30 B3.8x
ST2. 1 20,75 17.83 138.2 201 0.5 B7.3x B3.3x
60033 20,75 17.96 132.9 210 0.5 B7. 7 Ba.6
Ed5.9 20,77 18.15 1313 219 01,35 BE.5% B7.45
B33.3% 20.76 15.03 130.0 222 0.4 B7.5% 63,43
5864 20,75 17.90 1301 223 .z B30 B3.8x
B15.43 20.76 1802 1236 225 0.5 B3.2: B3.2:
52550 20.76 18.06 132.0 225 0.5 B7.3x B3.3x
583.6% 20,75 w3 133.3 226 0.3 B3.2 B3.2:
S60.9: 20.74 1773 1328 226 100,33 B3.2: B3.8x
58162 20,75 17.88 134.2 228 .z B3.3x B3.2:
836.70 20.80 17z 00,3 226 0.6 B3.6 0.7
98650 20.82 13.03 .0 225 0.93: B3.2: 0.5
100163 20.82 13.06 s 225 0.6 Ba.6 B3.8x
35240 20.82 18.97 s 22.4 100,33 B34 0.0
044,622 20.83 1312 0.5 226 102,55 63,43 O
106065 20.83 1315 g5.8 222 1023 B3.5 T
0730 20.83 1318 88.3 223 0.6 531 B3.2:
458,65 20.84 13.27 83.3 221 102,43 B3.8 0.4
003,33 20.582 13.05 3.4 222 022 G342 TO.3:
036,332 20.83 121 ars 22.4 0.8 B3.2: B34
1045 45 20.83 1313 3.4 225 1023 Ba.6 0.2
032,92 20.82 13.10 g4.4 222 021 0.5 e
032,52 20.82 13.10 0.7 22.4 021 63,43 B3.8x
066,14 20.83 13,16 86.4 223 02,20 63.2: TO.7
030,004 20.83 13.20 2.6 223 0.93: 0.0 T
1044352 20.83 1313 0.6 223 0.6 B2.0: B30
1054232 20.83 13.13 45,3 221 102,00 B30 0.5
10361 20.82 11 ave 22.4 102,43 B34 T

Air Fuel Ratic (A(F]
Diry Malecular Weight (14, 2313
Diry Moles Exhaust Gas (M) 105.08 HC
Air Fuel Ratio [41F) TS 08
13,052 klih
18,574 klih
0313 kath
1213 Dea.C
50.33  2.08 63.91 1.93 63.91
Air  WetWr M Wet Dry We_ % Dy
Fuel MNow Consumed Now Comsumed
Ratio W % L L v
13.4 577 0.00 5.51 0.00
187 5.4 6.22 2.6 6.22
185 5.06 12.z20 4.54 12.z20
131 4.71 18.33 4.50 18.33
1.0 4.36 24.33 416 24.33
e 3.93 30.92 3.80 30.92
17.6 3.63 3T 3.46 3T
24.4 3.43 40.44 3.28 40.44
36.6 3.27 43.27 312 43.27
40.5 3.03 46,34 2.96 46,34
42.6 293 4317 2.80 4317
45.5 273 5163 2.66 5163
44.6 263 54.37 251 54.37
4.7 246 57.25 2.35 57.25
43.5 2.30 B0.T 220 B0.T
44.1 213 5310 2.03 5310
41.3 198 BE.01 187 BE.01
40.1 173 53.32 171 53.32
414 162 a1 155 a1
571 155 737 148 737
BE.3 148 467 140 467
E7.2 138 TE.45 130 TE.45
E4.1 126 e 120 e
0.0 116 73.94 110 73.94
0.3 108 135 103 135
720 0.33 Fam 0.34 Fam
6.4 0.33 84.50 0.35 84.50
67.4 0.80 §6.07 0.77 §6.07
731 0.7 4765 0.63 4765
0.2 0.5z 83.30 0.53 83.30
E3.2 0.54 0.7z 0.51 0.7z
E3.2 0.43 32,60 0.41 32,60
.3 0.34 94.02 0.33 94.02
2T 0.26 35.44 0.25 35.44
B33 0.8 377 0.8 377
2.4 0.03 33.66 0.ov 33.66
E3.4 0.00 100.00 0.00 100.00

2131

Total
Input
1}
0253
BTS2
E735
i)
0z
5305
3420
3288
3288
2331
2854
N3
3200
3244
3288
3244
3288
2367
1534
1341
1373
1323
1754
170
1754
170
1754
1735
170
1341
1341
1578
1754
1735
2324
45

4.06

Carbon dydioger

2= [a]
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.08
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06
4.06

6.87

Combustion Efficiency:

Fuel Properties

1= [b]
B.57
B.87
B.57
B.57
B.57
B.57
6.87
B.57
B.57
B.57
B.57
£.87
B.57
B.57
B.57
B.57
B.57
B.57
B.57
B.57
B.57
B.57
B.57
B.57
B.57
B.57
B.57
6.57
B.57
B.57
B.57
B.57
£.87
B.57
B.57
B.57
B.57

Total Input (kd):

Total Output (k)

Efficiency:

Total CO(g)

2.7 SEEEERE
Ozxygen  Calorific

6= [c] Yalue

274 20236.00
2.7 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
2.7 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00
274 20236.00

93.50:

111,445

78,310
T0.ET
45.61

4.50
Mw
Moisture
Fuel Burnt
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
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105,701 (Bru)
4,275 (Bl

7325 2102

[h]
7346
7347
7348
7347
73.50
7351
73.50
T3.38
TAET
7325
7324
7322
7323
7324
73.24
7323
73.24
73.24
73.24
7913
AN
736
796
AT
736
7915
7315
AN
7915
T35
736
7316
796
736
736
796
AN

Load Weight [ka):

FuelHeating
Valuginkdlkg-CW: 20,236 18,755

ul
2108
21058
2108
2108
21039
21039
2103
2105
2103
2102
2102
210
2102
2102
2102
2102
2102
2102
2102
2100
2100
21.00
2100
21.00
21.00
2100
Z1.00
2100
2100
Z21.00
2100
2100
2100
2100
2100
2100
2100

0.74

2.7
HHY

261

Mass Balance
[mole=I100 mole dry flue gas)

[w]
151
1.56
158
153
163
167
166
113
0.50
0.71
0.65
0.64
0.65
0.70
0.67
0.66
0.63
0.73
0.7a
0.51
044
0.43
045
0.42
0.41
0.40
0.55
0.43
0.40
0.4
0.4z
0.4z
0.41
0.40
0.4z
0.40
0.4z

[il
5.22
5.39
5.47
5.23
5.63
5.7
5.74
4.1
278
2.50
.40
225
2.30
245
2.35
2.32
244
.54
247
180
156
154
161
148
146
144
136
154
14z
144
150
150
146
143
148
143
143

Maisture of Wood [wet basis):
Initial Dry 'w'eight 'ty kgl
Moisture Content Ory

LHY

-0.03

[k]
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.02
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.02
-0.03
-0.03
-0.03
-0.03
-0.02
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03
-0.03

Etullb

0.07
kg Wood per
100 mole dfp

Nk

015

015

0.6

015

0.6

o7

o017

0.1z

0.08

0.07

0.07

0.06

0.06

0.07

0.07

0.07

0.07

0.07

0.07

0.05

0.04

0.04

0.05

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

0.04

4.5
5.51
4.71

HHVY

§705.8 BOGB.S

40.92 | 321.25

CO,
40.32
40,85
40.32
40.31
40.31
40.31
40.31
40.30
40,36
41,10
41.05
40,34
41.01
40.35
41.068
41.03
41.00
40,75
40,34
40.55
40,87
40,72
40.33
4113
41.01
40.63
41.01
41.068
40.75
41.07
40,37
40.36
40,36
40,75
40.65
40.54
41.11

LHVY

0.40

Moisture Content Mg,

-0.45

Orukg:

Ch:
H':
kS

1381.12

Moles per kg of Dry Wood

0,
36.09
.55
33.76
34.26
52,91
267
3.2z

132.83
220,32
25173
26427
285.85
276.93
25805
Z271.00
27949
259.50
2d6.63
25534
365.61
436,30
443,33
421.04
453,21
47023
47512
a03.52
ddd. 46
456.05
454,75
457.73
457.54
472.66
453,24
452,73
450,65
459,28

CcOo
0.05
0.mn
0.08
0.03
0.03
0.07
0.05
015
0.22
0.15
0.z0
0.33
0.26
0.z3
0.21
0.24
0.24
0.42
0.23
0.51
0.60
0.74
100
0.36
0.53
0.57
0.53
0.45
0.75
0.47
0.54
0.56
0.55
0.75
0.54
0.63
0.43

HC
-0.14
-0.13
-0.13
-0.14
-0.13
-0.12
-0.12
-0.13
-0.32
-0.35
-0.40
-0.41
-0.41
-0.37
-0.41
-0.41
-0.35
-0.34
-0.37
-0.52
-0.62
-0.61
-0.53
-0.63
-0.65
-0.64
-0.74
-0.65
-0.67
-0.65
-0.66
-0.66
-0.65
-0.67
-0.62
-0.67
-0.68

N
53046
513.20
506.55
523.55
431.35
473.74
451.50
B53.45
100213
A
115513
1247.40
122147
4252
MI63
1208.54
145.03
1033.03
13443
1563.65
181731
1842.03
1756.71
191513
1344.20
19735.01
2034.14
1546.95
2003.25
192374
1536.56
1836.03
1953.23
1332.75
13151
19563.21
1303.06

4.5

2.51
45,73
6.57
43,785

35.48

H.O
34.85
34.82
34.83
34.54
34.82
34.81
34.81
34.95
3.2
3533
39,36
3539
3535
3531
3537
35.38
3533
3523
35.30
35.61
3579
3597
35.63
35.95
3592
35.85
36.03
35.86
35.30
39,92
35.88
35.87
3592
3530
35.81
3591
3592

262

Maisture
Present

2.62
262
262
2.62
262
262
2.62
262
262
2.62
262
262
2.62
2.6
262
2.62
2.62
262
262
2.62
262
262
2.62
262
262
2.62
262
262
2.62
2.6
262
2.62
262
262
262
2.62
262

396.29
Stack
Temp

45263
454,30
451.55
46117
454.04
466,15
455,17
43317
415,14
411.33
405.03
404,43
403,15
403,24
402,73
405.10
406.42
405.93
407,53
373.40
364,17
364.66
36493
363.65
35897
361.44
39640
362.53
J60.62
362,53
35753
363.89
355.54
35579
36377
356.43
360,77

4008.65 3018.66 2935 88 2903.24 3854.87 3513.39
Heat Content Change - Ambient to Stack Temperature
Flue Gas Constituent
CO, 0, cOo N, CH, H.O
673533 5062.54 4310.30 | 4858.54 | BE54.18 | 587195
ET753.01 S026.11 457376 | 452263  BE23.45 | S5H2ZT.66
G743.53 5024.46 457343 | 4522.04 | BEDS.ZT | 582T.ET
GEE5.35 4383.15 433338 | 478241  B548.74 | 577338
G511.54 507158 43153.66 | 4866.97  BETE.OS | S551.7%
E514.37 506935 4315.05 | 4863.62  GBES9.02 | 5877.04
BaT0.22 S5114.65 435333 | 4507.83 | A/T3557 | 533100
552143 4138.56 402034 | 3576.64 | 535180 | 4803.67
453296 3637 TS 353763 | 349533 465106 @ 423333
4635.52 3537.65 3d4d123 | 340235 | 45183 | 411837
444137 3343.63 325300 | 322253 | 426121 | 3300.44
4343.50 3275.35 F1E7.41 5171 4165.55 | 3514.81
4276.32 3225.37 3138.52 3W03.73 | 403363 375682
427461 J22d.96 F137.51 F02.34 | 403531 379513
424569 3205.26 318,80 3083.85 407290 3732.75
4345.30 3276.32 3188.1 315245 | 416375 | 381558
4355.01 3312.30 322287 | 318687 | 421996 | 385710
4350.07 F302.01 3212.35 FITE.4E | 4204.02 | 3544.54
4d426.11 333557 324473 | 3208.53 | 4250.71 | 3883.20
304741 2313.60 225478 | 2228.74 | 288933 | 2633.78
267566 2037.50 1956.93 1963.584 | 253063 | 237347
2700.61 2054.30 2003.03 | 1973.70 | 255180 | 2335.66
2716.31 2066.12 2014.53 195107 | 2566.31 | 241242
2654.53 2013.83 1969.52 1946.56 | 250776 | 235855
24i53.02 1591.26 1544.67 1523.05 | 234077 | 2203.20
2573.35 1364.02 1315.37 183298 | 243457 223373
2353.33 1516, 35 177ia3 175108 | 224445 | 212213
2625.96 2000.55 1950.55 1928.08 | 248146 | 2336.25
2540.33 1334.58 18586.73 186466 | 233710 @ 2253.51
2613.40 1358.67 1939.46 1916.63 | 246740 | 2322.60
2d26.10 1548.45 1503.04 178189 | 228533 | 2159.39
267154 2032.56 1381.32 1958.82 | 252353 237341
2503.35 1306.48 18539.44 183767 | 236054  2226.88
235177 1732.50 1748.63 1728.08 | 2214.39 | 2034.28
ZE71.03 2032.32 138172 1958.61 | 252287 | 237317
2463.52 1876.83 1530.71 1803.25 | 232213 | 2132.51
2546.29 1338.53 1530.62 1868.52 | 240232 | 226417

29554
Room
Temp

234.34
297.34
235.46
236.11
23612
23542
235.85
235.45
29377
293.21
23415
235.02
235.38
235,43
235.62
295.63
235.78
235.70
235.35
235.74
295.67
295.62
235.56
235.73
295.34
235.40
235,27
295.33
235.56
235.66
295.33
235.57
235.42
295.46
23545
235.28
295.57



Appendix B Data and Calculation forms

606368

CO,
275.07
276.03
275,93
273.64
275.65
275,77
251.03
225,85
197.97
192,35
18239
177.81
175.37
1ro.04
Trd.dd
17a.31
180.20
1v8.60
15122
124.56
109.43
1038.397
109.71
103.35
10154
104.52
37.73
107.33
103.53
107.33

33.41
103.42
102.54

35.91
108.57
100.62
104.67

29431.30

0,
48645
460.14
451.01
453,74
435,73
413.03
425,64
543.97
803.67
F30.52
885.21
336.42
833.53
§32.13
d65.63
30277
g53.70
814.56
§53.70
85512
§30.31
310.55
863.91
335.61
53,33
333.04
326.22
883.15
340.23
32455
Gd5.03
323.97
3011
866,21
340.53
302.13
§30.35

4242 50

SUMS
125252.55

-15161.54 62312 43
Energy Losses [kdlkg of Dry Fuel]

Flue Gas Constituent

co
23.44
33.03
22.38
24.64
22.63
20.85
22,16
42,36
63.03
4247
56.03
35.53
74.33
163
53.61
65.10
63.25
120,27
51,96
1dd.20
171.45
21221
285.88
103,56
143.70
2485.56
16T.25
126.30
222.78
134,33
154.91
153.04
164.47
21213
238.55
19T.67
122.58

N
2577.27
2474.37
2442 61
2503.64
233446
2333.26
236462
266217
3906.06
3805.47
3758.09
333145
373N
394450
3674.73
3803.56
3655.63
3431.04
3633.85
3dE5.04
3570.07
646,66
3437.73
37337
F5dd. 37
3734.86
366T.01
3561.07
3735.34
I65T.47
3373.93
371410
3583.35
Fdd 3 64
3750.96
398812
3555.63

CH,
-128.12
-117.15
-113.46
-124.83
-113.73
-103.32
-110.13
-1r2.36
-283.63
-343.43
-355.10
-368.13
-367.50
-334.42
-362.33
-365.73
-342.13
-300.46
-331.28
-455.63
-543.73
-540.45
-474.65
-615.56
-607.42
-573.65
-656.36
-580.25
-536.73
-B06.72
-587.03
-585.06
-604.15
-537.44
-556.26
-600.43
-604.13

H;O Comb H;O Fuel MC

1736.87
1734.12
734,37
1733.30
1735.62
1735.03
1736.93
1704.63
1657.20
1658, 34
1652.50
1630.57
16585.75
165516
1657.42
16590.64
16583.53
1654.65
1659, 34
166166
1653.01
1658.73
1652.35
1665.40
1658.583
1658.43
1660.53
1660.63
1653.60
1662.53
1655.00
1662.46
1653.13
1653.74
1655.46
1657.55
1660.52

45393.12

130.47
130.36
130.36
130.23
130.50
130.43
130.63
127.63
126.13
125.85
12531
125.03
124.34
124.93
124.87
125.09
125.20
12517
129,27
12217
12133
12135
12142
12126
120.83
1211
120.66
12122
12102
121.15
120.76
12132
120.93
120.53
12132
120.594
12103

AVERAGE
5859 64
Total
Loss
Rate
5104.47
4331.54
4337.20
00,76
455379
4507.55
4i550.57
514057
E104.50
G614
E3dd d4
E553.04
E337.48
E109.09
E226.37
Ed03.04
E240.37
E113.86
E240.05
S5927.08
597194
5119.56
EORZ2. 37
E050.39
555761
23317
595334
583502
£135.81
B030.55
566312
E111.23
593345
5734.54
E2R3.12
5966.52
5550.32

3130013

Total
Loss
0.00

253053
1647.26
168266
163293
1687.33
127165
G65.66
39191
104255
934 68
Iz
9352 54
366.19
355,32
1041.40
1000.47
933,43
T30.04
443,44
54341
596.60
577.Al
524,33
434,33
0.7
S05.56
510.26
543,47
503.57
515.85
556.058
452,78
50215
556 3d
ES5.11
215.49

-1278.40

Chemical
Loass1
i}
-42
=32
-33
-31
-31
-23
-2z
=37
-43
-dd
-33
-45
-40
-4
-48
-dd4
-23
-23
-24
=34
-32
-15
-45
-33
-28
-d1
-33
-33
-40
-33
-33
-34
-33
-28
-45
=15

SUMS
32578.6

Sensible and
Latent Loss
0.oo
2573
1679.43
1716.08
172457
1715.43
1234.53
530.56
1028.61
1031.25
a78.53
351.05
02740
J006.06
104677
089,60
1044.03
02270
T59.13
473.73
577.80
625.93
53596
SE5.87
533.55
565.35
546.83
5439 36
55268
5459.42
55513
534.80
437.03
535.56
58456
T35
233.20

B80830.5

Total

DOutput
0
TT28
5104
5113
9322
5415
4033
2551
2296
2246
2047
1351
2130
2234
2246
2247
2244
2285
1637
1055
1238
1376
1351
1223
1215
1213
1204
1243
1245
1200
1325
12585
1116
1251
1241
1635
530

Chem
Loss 2
1]
-42
-3
-33
=31
-3
=23
-22
-37
-43
-dd
-33
-45
-40
-45
-4a
-d4
-23
-23
=24
-34
-32
-18
-45
-33
-2
-41
-33
-33
-40
-33
-33
-34
-33
-28
-46
=15

45.8

-31.3

Grams Produced

co
0.00
163
0.73
0.81
0.76
0™
0.56
0.vo
1.00
0.67
081
134
113
126
0.94
105
103
191
0.94
107
153
2.03
2.65
0.55
124
2.12
133
103
135
112
133
142
126
181
2.05
2.23
0.44

HC
0.00
-1.06
-0.71
-0.75
-0.70
-0.63
-0.52
-0.52
-0.84
-1.00
-0.94
-0.94
-1.01
-0.95
-1.04
-1.06
-0.33
-0.57
-0.63
-0.63
-0.30
-0.34
-0.81
-0.96
-0.32
-0.83
-0.33
-0.50
-0.95
-0.32
-0.96
-0.35
-0.54
-0.93
-0.583
-1.2d
-0.40



Appendix B Data and Calculation forms

Intertek Testing Services

Manufacturer: SBI Technicians: Claude Pelland

Model: ECO-55
Date: 01-11-2016

Run: 1
Control #: G102747001
Test Duration: 360
Output Category: Integ

Test Results in Accordance with CSA B415.1-10

HHV Basis LHV Basis

Overall Efficiency 70.3% 75.8%
Combustion Efficiency 099.5% 09.5%
Heat Transfer Efficiency 71% 76.2%

Qutput Rate (kJ/h) 13,052 12,381 (Btu/h)

Burn Rate (kg/h) 092 202 (Ib/h)

Input (kJ/h) 18,574 17,620 (Btu/h)

Test Load Weight (dry kg) 551 12.14 | drylb |
MC wet (%) 45

MC dry (%) 471

Particulate (g ) 5.78
CO (g) 46

Test Duration (h) 6.00

Emissions| Particulate CcO

g/MJ Output 0.07 0.58

g/kg Dry Fuel 1.05 8.32

g/h 0.96 764

Ib/MM Btu Output 017 1.36
Air/Fuel Ratio (A/F)| 31.75|

VERSION: 2.4 2010-04-15



Appendix B Data and Calculation forms

Run: 1
25 7.00
20 6.00
\ /’A&/ 5.00
2,315 — e CO [€]
s 4.00 g —CO2[d] Note: Inthe Iggend, [d]', [e], [g]. and.
= a5 [K] refer to their respective variables in
g1o 2 ——CHel Clauses 13.7.3 and 13.7.5
S 1300¢g ——02 Calc. [g]
Q ’-J’\ L —Weight
65 €19
o 2.00
0 1.00
-5 T T T T T T 000
0 5 10 15 20 25 30 35 40
Time (min)




Appendix B Data and Calculation forms

Medium burn rate results

VERSION: 2.4 2010-04-15
Manufacturer: SBI Appliance Type: Pellet (Cat, Non-Cat, Pellet)
Model: ECO-55
Date: 01-11-2016 Temp. Units F (ForC)
Run: 1 Weight Units Ib (kg or Ib)
Control #: G102747001 HHV (kJ/kg)
Test Duration: 120 %C
Output Category: Med Fuel Data %H
D. Fir %0
Wood Moisture (% wet): 450 HHV 20236 klkg %Ash
Load Weight (Ib wet): 442 %C 4873
Burn Rate (dry kg/h): 0.96 %H 687
Total Particulate Emissions: 278 g %0 43785
%Ash 0615
Averages 0.02 3.28 17.73 28343 7149
Temp. (°F)
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room
Time (min) Remaining (Ib) CcoO CO, 0, Gas Temp
0 442 0.01 679 13.94 3731 71.2
10 4.05 0.02 485 17.62 320.0 722
20 368 0.02 3.24 18.05 2876 691
30 332 0.01 291 17.78 280.7 68.1
40 295 0.01 279 18.01 2713 699
50 258 0.02 2.60 17.95 268.4 71.4
60 2.21 0.02 266 18.46 2661 72.0
70 1.84 0.02 284 18.11 266.2 722
80 147 0.01 273 17.98 2653 725
20 111 0.02 269 18.00 2695 725
100 074 0.02 2.83 18.08 2719 727
110 037 0.03 294 18.37 27111 726
120 0.00 0.02 2.86 18.09 273.5 73.0

Default Fuel Values

D. Fir Oak
19,810 19,887
4873 50
6.87 6.6
439 429
05 05

Mote 1: For other fuels, use the heating value and
fuel composition determined by analysis of fuel
sample in accordance with Clause 9.2.

Note 2: In cases where the "Fuel Weight
Remaining" is the same for three or more readings
inarow, a "divide by zero error” will occurin the
calculation sheet. Insuch cases, adjust the weight
values by interpolation between the first occurence
andthe next reading showing a decrease in weight.




Appendix B Data and Calculation forms

Manufacturer: SBI
Model: ECO-55
Date: 01-11-2016
Run: 1 Note: Inthe “Input data”, "Calc. % O7", "Fuel

Properties”, and “Mass Balance” columns, [&], [d], [g]

Control #  G102747001
[a] [5]. [c]. [n]. [u]. [W]. [i]. and [K] refer to their

Test Duration: 120 min respective variables in Clauses 13.7.31t0 13.7.5
HHV LHV Heat Qutput:
Eff 67.88% 73.24% Heat Input:
Comb Eff 99.50% 99.50% Ultimate CO;
HT Eff 68.22% 73.61% COzun 19.63 Burn Duration:
Output 13,154 kdih Fo
Burn Rate 0.98 kg/h 1.085 Burn Rate:
Grams CO 13 g
Input 19,378 kdih Stack Temp:
MC wet 4.50
Averages 0.02 3.28 5.39 20.72 17.43 139.68 21.94 101.2%
INPUT DATA Oxygen Calculation Input Data Combust
Elapsed Weight % % Excess Total Calc. % Flue Room Eff
Time Remaining (kg) CO [e] CO, [d] Air EA 0, 0;[g] Gas(C} | Temp(°C) %
0 2.01 0.01 675 190.3% 2049 13.73 189.5 218 100.4%
10 1.84 0.02 4.85 303.3% 2062 15.76 160.0 223 100.6%
20 1.67 0.02 3.24 502.6% 2072 17.47 142.0 206 101.1%
30 1.50 0.01 2.91 572.1% 20.75 17.83 138.2 201 101.5%
40 1.34 0.01 279 600.3% 20.75 17.96 132.8 21.0 101.5%
50 1.17 0.02 2.60 648.9% 20.77 18.15 131.3 21.9 101.3%
80 1.00 0.02 266 633.3% 20.76 18.09 130.0 222 101.4%
70 0.84 0.02 284 586.4% 2073 17.90 1301 223 101.2%
80 0.67 0.01 273 615.4% 20.76 18.02 129.6 225 101.5%
90 0.50 0.02 2.68 625.5% 20.76 18.06 132.0 225 101.5%
100 0.33 0.02 2.83 589.6% 20.75 17.91 133.3 226 101.3%
110 0.17 0.03 2.94 560.9% 20.74 17.79 132.8 22.6 100.9%
120 0.00 0.02 2.86 581.6% 2075 17.88 1342 228 101.2%

Overall Heating Efficiency.
Combustion Efficiency.
Heat Transfer Efficiency:

B7 88%
99 50%
68.22%

12,478 Btu/h

18,382 Btu/h
200 h
211 Ib/h

276.0 Deg.F

69.1% 69.9%

Heat Net

Transfer Eff
% %
75.9% 76.2%
741% 74.6%
69.1% 69.8%
67.3% 68.3%
67.7% 68.6%
66.5% 67.4%
67.6% 68.4%
69.0% 69.8%
68.2% 69.2%
67.3% 68.3%
68.2% 69.2%
69.2% 69.8%
68.3% 69.2%

13,154 ki
19,378 kJ/h
0968 kah
1355 Deg. C
38.82 | 1.00
Air Wet Wt
Fuel Now
Ratio | Wt
176 | 201
244 | 184
366 | 167
408 | 150
426 | 134
455 | 147
446 | 100
417 | 084
435 | 067
441 | 050
419 | 033
401 | 047
414 | 000

Air Fuel Ratio (A/F)

Dry Molecular Weight (Md)

Dry Moles Exhaust Gas (Ny):
Air Fuel Ratio (A/F)

50.00
% Wet
Consumed
X
0.00
833
16.67
25.00
33.33
41.67
50.00
58.33
66.67
75.00
83.33
91.67
100.00

2922

1036.28

2977

0.96

Dry Wt.

Now
Wigq
1.92
176
160
1.44
128
1.12
096
0.80
0.64
048
0.32
0.16
0.00

%HC

08

50.00
% Dry
Comsumed

y
0.00
833
16.67
25.00
33.33
41.67
50.00
5833
66.67
75.00
83.33
91.67
100.00

38756

Total
Input
1]
4844
3230
3230
3230
3230
3230
3230
3230
3230
3230
3230
1615

4.08

Carbon Hydrogen

12= [a]
4.06
406
406
4.06
4.06
4.06
408
4.06
4.06
4.06
4.06
4.06
408

6.87

Combustion Efficiency
Total Input (kJ)
Total Output (kJ)

274

Fuel Properties

1=[b]
6.87
6.87
6.87
6.87
6.87
6.87
6.87
6.87
6.87
6.87
6.87
6.87
6.87

Oxygen
6= [c]
274
274
274
274
274
274
274
274
274
274
274
274
274

Efficiency’
Total CO (@)

20236.00

Calerific
Value
20236.00
20236.00
20236.00
20236.00
20236.00
20236.00
20236.00
20236.00
20236.00
20236.00
20236.00
20236.00
20236.00
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99.50%
38,796
26,308

67.68%

13.04

4.50
Mw
Moisture
Fuel Burnt
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
450
4.50
4.50

2498.15

CO;
277.98
22585
197.97
192.98
182.39
177.81
175.37
175.04
174.44
178.31
180.20
178.60
181.22

Moisture of Wood (wet basis):
36,758 (Btu) Initial Dry Weight Wis, (ka):
24,952 (Btu) Moisture Content Dry
Load Weight (kg) 2.01
Fuel Heating HHY LHY
Value in kl/kg - CV: 20,236 18,756 Btu/lb
79.27 21.03 0.81 2.82 -0.03 0.08
Mass Balance kg Wood per
(moles/100 mole dry flue gas) 100 mole dfp
[h] [u] [w] [i1 [k] Nk
79.50 | 21.09 1.66 5.74 -0.02 07
79.38 | 21.05 1.19 414 -0.02 012
7027 | 21.03 | 0.80 2.78 -0.03 0.08
7925 21.02 0.7 250 -0.03 0.07
79.24 | 21.02 0.68 2.40 -0.03 0.07
7922 | 21.01 0.64 225 -0.03 0.06
7023 | 2102 | 065 2.30 -0.03 0.06
7924 | 21.02 0.70 245 -0.03 0.07
79.24 | 21.02 0.67 2.35 -0.03 0.07
7023 | 21.02 | 066 2.32 -0.03 0.07
7924 | 21.02 0.69 244 -0.03 0.07
79.24 | 21.02 073 2.54 -0.02 0.07
79.24 | 21.02 0.70 247 -0.03 0.07
SUMS
10518.79 877.64 45616.95 -4043.34
Energy Losses (kJ/kg of Dry Fuel)
Flue Gas Constituent
0, co N; CH,
421.31 22.15 2340.95 -110.12
549.97 42.36 2662.17 -172.36
803.67 63.03 3506.06 -289.63
890.82 42.47 3808.47 -343.43
885.21 56.03 3758.09 -355.10
936.42 95.53 3931.45 -368.13
899.83 74.99 3791.11 -367.50
832.19 81.69 3544.50 -334.42
868.63 59.81 3674.79 -362.99
902.77 68.10 3809.86 -365.73
859.70 69.25 3658.63 -342.19
814.56 120.27 3491.04 -300.46
853.70 81.96 3639.85 -331.28

Moisture Content Mzue

4.5 Dry kg :
1.92 CA
4.71 HY:
OxX
HHY LHY
8705.8 8068.5
40.97 | 237.27 0.24 -0.35 1063.99
Moles per kg of Dry Wood
CO; 0, co HC N
40.91 83.22 0.08 012 481.80
4090  132.89 0.15 -0.19 669.45
4096 22092 0.22 -0.32 1002.19
4110 | 25179 015 -0.38 111917
4106 26427 0.20 -0.40 1166.19
4094 | 285.85 0.33 -0.41 1247.40
4101 278.93 0.26 -0.41 1221.47
4095  258.08 0.29 -0.37 1142.52
4106  271.00 0.21 -0.41 1191.63
41.03 27549 0.24 -0.41 1208.54
41.00  258.50 0.24 -0.38 1148.03
4078 | 246.69 0.42 -0.34 1099.03
4094 25594 0.29 -0.37 1134.43
AYERAGE
22034.68 1636.12 6087.81
Total
Loss
H.O Comb H;O Fuel MC Rate
1734.88 130.48 4817.63
1704.69 127.69 5140.37
1697.20 126.19 6104.50
1698.94 125.88 6416.14
1692.50 125.31 6344.44
1690.87 125.09 6589.04
1688.75 124.94 6387.48
1685.16 124.93 6109.09
16687.42 124.87 6226.97
1690.64 125.09 6409.04
1689.59 125.20 6240.37
1684.68 125.17 6113.86

1689.34 125.27 6240.06

4.5

1.92
4873
6.87
43785

35.26

Moisture
H:0 Present

34.81
34.95
35.21
35.33
35.36
35.39
35.38
35.31
35.37
35.38
35.33
35.23
35.30

2.62

262
262
262
262
262
262
262
262
262
262
262
262
262

11773.93

Total

Loss

0.00
1230.61
974.28
1024.02
1012.57
1051.61
1019.44
975.01
993.82
1022.88
995.96
975.77
497 .96

412.83
Stack
Temp

46263
43317
41514
411.33
406.09
404.48
403.18
403.24
40273
405.10
406.42
405.99
407.33

-480.25

Chemical
Loss 1

0
-31
-36
-48
-48
-43
-47
-40
-48
-47
-43
-29
-20

4690.61 3529.68 3432.26 | 3394.24 | 4516.19 4107.23 | 295.09
Heat Content Change - Ambient to Stack Temperature Room
Flue Gas Constituent Temp
CO; 0; co N CH, H,0 K
6795.57 5062.71 4910.47 | 4858.70 | 665443 587215 | 204.94
5521.43 4138.56 4020.34 | 3976.64 | 5351.80 4809.67 | 205.49
4832.96 3637.78 3537.63 | 3408.30 | 4651.06 4233.39 | 203.77
469582 3537.88 344129 340295 451183 411837 20321
4441.97 3349.69 3250.00 | 3222.53 | 4261.21 3900.44 294.18
4343.50 3275.98 3187.41 | 315171 | 4165.55 3814.81  205.02
4276.32 3225.97 3138.92 | 3103.73 | 4099.69 3756.82  205.38
4274.61 3224.56 3137.51 | 3102.34 | 4098.31 3755.13 | 205.49
4248.69 3205.26 3118.80 | 3083.83 | 407290 373275  295.62
4345.90 3276.92 3188.11 | 315245 | 4169.75 3815.58  205.63
4395.01 3312.90 322287 | 318687 421916 385710 208578
4380.07 3302.01 321235 | 3176.46 | 4204.02 3844.54 2095.70
4426.11 3335.57 3244.73 | 3208.53 | 4250.71  3883.20 | 2085.95
SUMS
12254.2 26982.0 -480.3 13.0 -11.0
Sensible and Total Chem Grams Produced
Latent Loss Output Loss 2 co HC
0.00 0 0 0.00 0.00
1261.62 3614 -31 0.99 -0.74
1010.33 2255 -36 0.98 -0.83
1071.85 2206 -48 0.66 -0.98
1060.14 2217 -48 0.87 -1.01
1095.01 2178 -43 1.49 -1.05
1065.99 2210 -47 1.17 -1.05
1015.24 2255 -40 1.28 -0.95
1042.05 2236 -48 0.93 -1.04
1070.23 2207 -47 1.06 -1.04
1039.39 2234 -43 1.08 -0.98
1004.52 2254 -29 1.88 -0.86
517.80 1117 -20 0.64 -0.47
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VERSION:

Intertek Testing Services

Manufacturer: SBl Technicians:
Model: ECO-55
Date: 01-11-2016
Run: 1
Control # G102747001
Test Duration: 120
Output Category: Med
Test Results in Accordance with CSA B415.1-10
HHV Basis LHV Basis
Overall Efficiency 67.9% 73.2%
Combustion Efficiency 99.5% 99.5%
Heat Transfer Efficiency 68% 73.6%
Output Rate (kJ/h) 13,154 12,478 (Btu/h)
Burn Rate (kg/h) 0.96 211 {Ib/h)
Input {(kJ/h) 19,378 18,382 (Btu/h)
Test Load Weight (dry kg) 192 422 | drylb |
MC wet (%) 45
MC dry (%) 471
Particulate (g ) 578
CO (g) 13
Test Duration (h) 2.00
Emissions| Particulate CcO
g/MJ Output 0.22 0.50
g/kg Dry Fuel 302 6.81
g/h 289 6.52
Ib/MM Btu Qutput 051 1.15
Air/Fuel Ratio (AJF)| 20.77|

2.4

20100415

Claude Pelland
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20

—
w

Concentration (%)

Run: 1

o

~

8

Time (min)

10

12

14

2.50

2.00

1.50

1.00

0.50

0.00

Fuel Wt. (kg)

——CO [e]

=—C02[d]
=—CH4 [k]
=02 Calc. [g]
= \/\eight

Note: In the legend, [d], [e], [g], and
[k] refer to their respective variables in
Clauses 13.7.3and 13.7.5
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Minimum burn rate results

VERSION: 2.4 2010-04-15
Manufacturer: SBI Appliance Type: Pellet (Cat, Non-Cat, Pellet)
Model: EC0O-55
Date: 01-11-2016 Temp. Units F (ForC)
Run: 1 Weight Units Ib (kg or Ib)
Control #: G102747001 HHV (kJ/kg)
Test Duration: 180 %C
Output Category: Min Fuel Data %H
D. Fir %0
Wood Moisture (% wet): 450 HHV 20236 kJ/kg %Ash
Load Weight (Ib wet): 3.57 %C 4873
Burn Rate (dry kgfh): 0.52 %H 687
Total Particulate Emissions: 578 g %0 43785
%Ash 0615
Averages 0.03 1.77 19.16 19596 72.28
Temp. (°F)
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room
Time (min) Remaining (lb) co CO, 0, Gas Temp
0 3.57 002 286 18.09 2735 730
10 3441 003 207 18.83 2125 127
20 3.22 003 178 19.19 1958 725
30 299 003 175 19.28 196.7 724
40 277 0.05 182 19.64 1973 723
50 255 002 170 18.94 1950 728
60 237 002 167 18.80 186.5 720
70 216 0.04 163 1947 1909 721
80 197 002 155 19.07 1819 718
90 177 002 176 1912 193.0 719
100 157 003 161 19.42 189.4 723
110 136 002 169 19.25 1929 725
120 118 002 171 19.18 184.0 720
130 094 002 171 1912 1953 724
140 076 002 166 19.42 1875 721
150 058 003 162 19.35 180.8 722
160 0.36 003 168 19.43 1951 721
170 017 003 163 19.32 1855 718
180 0.00 002 1.71 1912 1897 724

Default Fuel Values

D. Fir Oak
19,810 19,887
4873 50
6.87 6.6
439 429
0.5 05

Note 1: For other fuels, use the heating value and
fuel composition determined by analysis of fuel
sample in accordance with Clause 9.2.

Note 2: In cases where the "Fuel Weight
Remaining" is the same for three or more readings
inarow, a "divide by zero error” will occurin the
calculation sheet. Insuch cases, adjust the weight
values by interpolation between the first occurence
and the next reading showing a decrease in weight.
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Manufacturer: SBI
Model:  ECO-55 Air Fuel Ratio (A/F)
Date: 01-11-2016 Overall Heating Efficiency 67.16%  Dry Molecular Weight (Mg 29.04
Run: 1 Note” Inthe “Input data”. "Calc. % O5". "Fuel Combustion Efficiency 99.50% Dry Moles Exhaust Gas (Ny 1637.88 %HC Combustion Efficiency:
Control # G102747001 EEUFSﬂ[‘i]s”fna]'”Fuil\f;i?s“?a;féﬁ] ?glr:rptr;in[ééi]r [dl. [g]. Heat Transfer Efficiency 67.50% Air Fuel Ratio (A/F) 4706 08 Total Input (kJ)
Test Duration: 180 min respective variables in Clauses 13 7.310 13.7.5 Total Qutput (kJ)
HHV LHV Heat Output:. 5,648 Biuh 7,008 klih Efficiency:
Eff 67.16% 72.46% Heatnput 9,898 Btuh 10,434 kJih Total CO (g)
Comb Eff 99.50% 99.50% Uttimate CO;
HT Eff 67.50% 72.83% COz 1963 Burn Duration 300 n
Output 7,008 kd/h Fo
Burn Rate 0.52 Kkgih 1044 Burn Rate 114 Ib/h 0516 kg/h
Grams CO 28 g
Input 10,434 kJdih Stack Temp: 1917 Deg. F 88.7 Deg.C
MC wet 4.50
Averages 0.03 1.77 10.12 20.82 19.04 91.09 22.38 101.9% 89.0% 70.3% 67.90 | 0.80 50.32 0.77 50.32 32048 4.08 6.87 2.74 20236.00
INPUT DATA Oxygen Calculation Input Data Combust | Heat Net Alr  WetWt % Wet Dry Wt. % Dry Fuel Properties
Elapsed Weight % % Excess Total cale. % Flue Room Eff Transfer Eff Fuel Now Consumed Now Comsumed | Total & Carbon Hydrogen Oxygen Calorific
Time Remaining (kg) CO [e] €O, [d] Air EA 0, 0;[g] = Gas(°C) | Temp (°C) % % % Ratio wt X Wit y Input | /12=[a] [1=[b] 6= [¢] Value
0 162 002 286 5816% 2075 17.88 1342 228 1012% | 683% 69 2% 414 | 162 000 155 000 0 406 687 274 20236 00
10 155 0.03 207 836.7% 20.80 18.72 100.3 226 1016% = 696% 70.7% 57.1 1.55 4.48 1.48 4.48 2236 4.08 6.87 274 20236.00
20 145 0.03 1.78 986.8% 20.82 19.03 91.0 225 101.9% | 69.2% 70.5% 663 | 146 9.80 1.40 9.80 1841 4.06 6.87 274 20236.00
30 1.36 0.03 1.75 1001.6% 20.82 19.06 91.5 225 101.6% | 686% £9.8% 672 | 1.36 16.25 1.30 16.25 1973 4.06 6.87 274 20236.00
40 196 005 182 952 4% 2082 1807 9138 224 1009% | 694% 700% 641 126 22 41 120 22 41 1929 408 687 274 20236 00
50 116 002 170 1044 6% 2083 1912 905 226 1025% | 684% 701% 700 | 116 28 57 110 28 57 1754 406 687 274 20236 00
60 1.08 0.02 167 1060.6% 20.83 19.15 85.8 222 1023% | 69.5% 71.1% 709 | 108 33.61 1.03 33.61 1710 4.06 6.87 274 20236.00
70 0.98 0.04 163 1079.0% 20.83 19.18 88.3 223 101.6% | 68.1% £9.2% 720 | 098 39.50 0.94 39.50 1754 4.06 6.87 274 20236.00
80 0.89 0.02 1.55 1148.6% 20.84 19.27 33.3 221 102.4% | 68.8% 70.4% 76.4 | 0.89 44.82 0.85 44.82 1710 4.06 6.87 274 20236.00
90 080 002 176 1003 3% 2082 1905 804 222 1022% | 694% 709% 674 | 080 50 42 077 50 42 1754 4106 687 274 20236 00
100 071 003 161 1096 3% 2083 1921 875 224 1018% | 682% 69 4% 731 07 56.02 068 56.02 1798 406 687 274 20236 .00
110 062 0.02 1.69 1048.4% 20.83 19.13 89.4 225 102.3% | 6B6% 70.2% 702 | 062 61.90 0.59 61.90 1710 4.06 6.87 274 20236.00
120 0.54 0.02 1.71 1032.9% 20.82 19.10 34.4 222 102.1% 70.5% 72.0% 9.2 | 054 66.95 0.51 66.95 1841 4.06 6.57 274 20236.00
130 043 002 171 1032 5% 2082 1910 907 224 1021% | 684% £9 8% 602 | 043 7367 0.41 7367 1841 406 587 274 20236 00
140 034 002 166 1066 1% 2083 1916 864 223 1022% | 692% 70 7% 713 | 034 7871 033 7871 1578 4106 687 274 20236 00
150 0.26 0.03 162 1090.0% 20.83 19.20 826 223 101.9% 70.0% 71.4% 727 | 028 83.75 0.25 83.75 1754 4.08 6.87 274 20236.00
160 0.16 0.03 168 1044.9% 20.83 19.13 90.6 223 101.6% | 68.0% £9.0% 99 | 016 89.92 0.16 89.92 1798 4.06 6.87 274 20236.00
170 0.08 0.03 163 1084.2% 20.83 19.19 85.3 221 102.0% | 69.1% 70.5% 724 | 008 95.24 0.07 95.24 2324 4.06 6.57 274 20236.00

180 0.00 0.02 1.71 1036.1% 20.82 19.11 876 224 102 4% 69 4% 711% 694 0.00 100.00 0.00 100.00 745 406 6.87 274 20236.00
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99.50%
31,303
21,023

67.16%

28.23

4.50
Mw
Meisture
Fuel Burnt
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
4.50
450
450
4.50
4.50
4.50
4.50
4.50
4.50

29,689 (Btu)

Moisture of Wood (wet basis)

Initial Dry Weight Wiy, (ka)

19,939 (Btu) Moisture Content Dry
Load Weight (kg): 1.62
Fuel Heating HHY LHY
Value in ki/kg - CV: 20,236 = 18,765 Btu/lb
79.17 | 21.00 0.44 1.55 -0.03 0.04
Mass Balance kg Wood per
(moles/100 mole dry flue gas) 100 mole dfp
[h] [u] [w] 1]] [k] Nk
79.24 | 21.02 0.70 2.47 -0.03 0.07
79.19 | 21.00 0.51 1.80 -0.03 0.05
79.17 | 21.00 0.44 1.56 -0.03 0.04
79.16 | 21.00 0.43 1.54 -0.03 0.04
79.16 | 21.00 0.45 1.61 -0.02 0.05
7917 21.00 0.42 1.48 -0.03 0.04
79.16 | 21.00 0.41 1.46 -0.03 0.04
79.15 | 21.00 0.40 1.44 -0.03 0.04
79.15 | 21.00 0.38 1.36 -0.03 0.04
79.17 | 21.00 0.43 1.54 -0.03 0.04
79.15 | 21.00 0.40 1.42 -0.03 0.04
7916 | 21.00 0.41 1.48 -0.03 0.04
7916 21.00 0.42 1.50 -0.03 0.04
79.16 | 21.00 0.42 1.50 -0.03 0.04
79.16 | 21.00 0.41 1.46 -0.03 0.04
79.16 | 21.00 0.40 1.43 -0.03 0.04
79.16 | 21.00 0.42 1.48 -0.03 0.04
79.16 | 21.00 0.40 1.43 -0.03 0.04
7917 21.00 0.42 1.49 -0.03 0.04

4.5
1.55
471

HHY
8705.8

40.88

COo;
40.94
40.88
40.87
40.72
40.39
4119
41.01
40.63
41.01
41.06
40.75
41.07
40.97
40.96
40.96
40.78
40.65
40.84
4111

Moisture Content Mgy

Dry kg
cA
HY
ox
LHY
8068.5
448.29 | 0.61 0.63 | 1860.97

Moeles per kg of Dry Wood
0; co HC Nz
255.94 0.29 -0.37 113443
369.61 0.51 -0.52  |1563.68
436.90 0.60 062  |1817.91
44339 0.74 -0.61 1842.03
421.04 1.00 -0.53  |1756.71
463 21 0.36 -069 191813
470.23 0.83 -0.68 194420
47812 0.87 -0.64 |1973.01
509.92 0.59 -0.74 209414
444 46 0.45 -0.65 |1846.95
486.05 0.78 -0.67 |2003.25
464 78 047 -068 (192374
457 73 0.54 -066 |1896.86
457 54 0.56 -0.66 | 1896.09
472 86 0.58 -0.68 |1953.23
483.24 0.75 -0.67 199275
462.79 0.84 -0.62  |1915.11
480.68 0.69 -0.67 |1983.21
45928 0.43 -068 |1903.06

4.5

1.55
4873
6.87
43785

35.83

H;0
35.30
35.61
35.79
38.77
35.63
3595
35.92
35.85
36.03
35.86
35.90
3592
3588
35.87
35.92
35.90
35.81
35.91
3592

2,62

Meisture
Present
262
2.62
262
262
262
262
262
262
2.62
262
262
262
262
2.62
262
262
262
262
262

364.24
Stack
Temp

407.34
373.40
36417
364.66
364.99
363.68
3598.97
361.44
356.40
362.59
360.62
362.53
367.59
363.89
350.54
355.79
363.77
358.43
36077

2688.81 2044.78 1993.62 1970.43 | 2541.84 2387.35
Heat Content Change - Ambient to Stack Temperature
Flue Gas Constituent
CO: 0: co N, CH, H,0
4426.34 333574 324489 320869 425094 | 3883.39
3047.41 2313.60 2254.78 222874 | 288933 | 2699.78
2678.66 2037.80 1986.99 1963.84 | 253063 | 237947
2700.61 2054.30 2003.03 167970 | 2551.80  2398.66
2716.31 2066.12 2014.53 1691.07  2566.91 241242
2654.83 2019.83 1969.52 1946.56 | 2507.76 | 2358.55
2483.02 1891.26 1844 67 1823.05 | 234077 | 2209.20
2579.98 1964.02 1915.37 189298 243457 | 229379
2383.33 1816.38 1771.89 1751.08 | 224448 | 212213
2628.56 2000.53 1950.85 1928.08  2481.46 233625
254093 1834.58 1886.73 1864.66 | 238710 225951
2613.40 1688 87 1939 46 191683 246740 @ 232260
242610 1848 45 1803.04 178189 | 228593 | 215939
2671.54 2032.56 1981.92 1958.82 | 252353  2373.41
2503.35 1906.48 1859.44 183767  2360.54 222688
235177 179250 174863 1728.08 221439 | 2094.28
2671.09 2032.32 1981.72 195861 252287 | 237317
2463.82 1876.89 1830.71 1809.25 232213  2192.51
254629 1938.59 1890.62 1868.52 | 240232 | 226417

295.53
Room
Temp

295.95
295.74
295.67
20562
295.56
29579
295.34
295.40
295.27
205.33
205.56
29566
29539
295.57
29542
205.46
20545
20528
29557
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SUMS AVERAGE SUMS
2088.62 17100.40 3299.57 68525.54 = -10736.16 31555.74 2305.70 6007.34 9500.93 -622.47 10123.4 22547.3 -622.5 28.2 -16.3
Energy Losses (kJ/kg of Dry Fuel) Total

Flue Gas Constituent Loss Total Chemical Sensible and Total Chem Grams Produced

CO, 0, co N3 CH, H;O0 Comb H,O Fuel MC Rate Loss Loss 1 Latent Loss Output Loss 2 co HC
181.23 853.74 81.95 3640.03 -331.28 1689.35 125.27 6240.29 0.00 0 0.00 0 0 0.00 0.00
124.56 855.12 144.20 3485.04 -465.69 1661.66 122.17 5927.06 654.89 -35 690.38 1581 -35 1.56 -0.92
109.49 890.31 171.45 3570.07 -549.73 1659.01 121.33 5971.94 543.41 -34 577.80 1298 -34 1.53 -0.90
109.97 910.85 212.21 3646.66 -540.45 1658.73 121.38 6119.36 596.60 -32 628.59 1376 -32 2.03 -0.94
109.71 869.91 285.88 3497.73 -474.65 1652.38 121.42 6062.37 577.91 -18 595.96 1351 -18 268 -0.81
109.35 935.61 103.56 3733.75 -618.56 1665.40 121.28 6050.39 524.33 -45 568.87 1229 -45 0.88 -0.96
101.84 889.33 149.70 3544.37 -607.42 1658.89 120.89 5857.61 494.93 -39 533.55 1215 -39 1.24 -0.92
104.82 939.04 248.56 3734.86 -573.65 1658.43 121.11 6233.17 540.17 -28 568.35 1213 -28 212 -0.89
97.73 926.22 167.25 3667.01 -656.36 1660.83 120.66 5983.34 505.56 -41 546.83 1204 -41 1.39 -0.99
107.93 889.15 128.30 3561.07 -580.28 1660.63 121.22 5888.02 510.26 -39 549.36 1243 -39 1.09 -0.90
103.53 940.29 222.78 3735.38 -596.79 1659.60 121.02 6185.81 549.47 -33 582.68 1248 -33 1.85 -0.95
107.33 924.38 134.33 3687.47 -606.72 1662.89 121.18 6030.85 509.57 -40 549.42 1200 -40 1.12 -0.92
99.41 846.09 154.91 3379.99 -587.03 1655.00 120.76 5669.12 515.85 -39 555.13 1325 -39 1.39 -0.96
109.42 929.97 159.04 3714.10 -585.06 1662.46 121.32 6111.23 556.08 -39 594.80 1285 -39 1.42 -0.95
102.54 901.11 164.47 3589.38 -604.18 1659.19 120.93 5933.45 462.78 -34 497.03 1116 -34 1.26 -0.84
95.91 866.21 212.19 344364 -597.44 1653.74 120.59 5794.84 502.18 -33 535.56 1251 -33 1.81 -0.93
108.57 940.53 238.55 3750.96 -556.26 1659.46 121.32 6263.12 556.34 -28 584.56 1241 -28 2.08 -0.89
100.62 902.18 197.67 3588.12 -600.49 1657.58 120.84 5966.52 685.11 -46 731.33 1638 -46 2.23 -1.24

104.67 890.35 122.58 3555.89 -604.13 1660.52 121.03 5850.92 215.49 -18 233.20 530 -18 0.44 -0.40



Appendix B Data and Calculation forms

VERSION:

Intertek Testing Services

Manufacturer: SBl Technicians:
Model: ECO-55
Date: 01-11-2016
Run: 1
Control#: G102747001
Test Duration: 180
Output Category: Min
Test Results in Accordance with CSA B415.1-10
HHV Basis LHV Basis
Overall Efficiency 67 2% 72.5%
Combustion Efficiency 99 5% 99.5%
Heat Transfer Efficiency 67% 72 .6%
Output Rate (kJ/h) 7,008 6,648 (Btu/h)
Burn Rate (kg/h) 0.52 1.14 (Ib/h)
Input (kJ/h) 10,434 9,698 (Btu/h)
Test Load Weight (dry kg) 1.55 3.41 | drylb |
MC wet (%) 45
MC dry (%) 4.71
Particulate (g ) 578
CO (g) 28
Test Duration (h) 3.00
Emissions| Particulate co
g/M.J Qutput 0.27 1.34
ag/kg Dry Fuel 374 1825
g/h 1.93 0.41
Ib/MM Btu Qutput 064 312
Air/Fuel Ratio (A/F)| 47.06|

2.4

2010-04-15

Claude Pelland




Appendix B Data and Calculation forms

25

—_ — N
o ()] o
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1.80

1.60

1.40

1.20

1.00

0.80

0.60

0.40

0.20

0.00
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——CO[e]
—C02[d]
—CH4[K]

=== (02 Calc. [g]

=—Weight

Note: In the legend, [d], [e], [g], and
[k] refer to their respective variables in
Clauses 13.7.3 and 13.7.5




Appendix B Data and Calculation forms

Intertek
SAMPLE WEIGHT DETERMINATION
Client:_SBI Model: _Eco-55 Series
Project#  DP-07 Sample ID# ECO-55-Al
Date: 2016-11-01 Engineer: Claude Pelland Run #: _ 1 Sample Train #: __1A
Balance Equipment #: _SBI-206 Thermo/Hygrometer Equipment #: _SBI-212
Front Filter # 1 Tare: 0.1220 |Preliminary Wt : 0.1242
Rear Flter # 2 Tare: 0.1222 Preliminary Wt : 0.1223
Seal Set # N/A Tare: N/A Preliminary Wt : N/A
Date/Time in dessicator : 2016-11-01/18:32
Date Time R/H % Temp. (F) Weight Audit Initials
(grams)
0.1242 100mg
2016-11-03 11:46 4.0 68.7 Ref=0.1000
0.1223 Read. =0.1000
0.1242 100mg
2016-11-04 8:47 3.8 66.8 Ref=0.1000
0.1224 Read. =0.1001
Probe #: 21 Tare: 147.7586 [Preliminary Wt : 147.7606
Date/Time in dessicator : 2016-11-01/18:36
Date Time R/H % Temp. (F) Weight Audit Initials
(grams)
200g
2016-11-03 11:39 4.0 68.7 147.7593 Ref=200.0011
Read. = 200.0008
2009
2016-11-04 8:42 3.8 66.8 147.7589 Ref=200.0011
Read. =200.0010
200g
2016-11-04 14:45 5.0 67.1 147.7590 Ref=200.0011
Read. =200.0010

Date: 2016-11-01

Engineer Signature:




Appendix B Data and Calculation forms

Intertek

Client:_SBI
Project #:

DP-07

Date: 2016-11-01

SAMPLE WEIGHT DETERMINATION
Model: _Eco-55 Series

Sample ID#__ECO-55-Al
Engineer: Claude Pelland Run #: _ 1 Sample Train #: __1B

Balance Equipment #: _SBI-206 Thermo/Hygrometer Equipment #: _SBI-212
Front Flter # 3 Tare: 0.1216 Preliminary Wt : 0.1238
Rear Flter # 4 Tare: 0.1224 Preliminary Wt : 0.1225
Seal Set # N/A Tare: N/A Preliminary Wt : N/A
Date/Time in dessicator : 2016-11-01/18:40
Date Time R/H % Temp. (F) Weight Audit Initials
(grams)
0.1239 100mg
2016-11-03 11:48 4.0 68.7 Ref=0.1000
0.1225 Read. =0.1000
0.1238 100mg
2016-11-04 8:49 3.8 66.8 Ref=0.1000
0.1226 Read. =0.1001
Probe #: 22 Tare: 136.8113 |Preliminary Wt : 136.8118
Date/Time in dessicator : 2016-11-01/18:44
Date Time R/H % Temp. (F) Weight Audit Initials
(grams)
200g
2016-11-03 11:41 4.0 68.7 136.8122 Ref=200.0011
Read. =200.0008
2009
2016-11-04 8:44 3.8 66.8 136.8117 Ref=200.0011
Read. =200.0010
200g
2016-11-04 14:46 5.0 67.1 136.8117 Ref=200.0011
Read. =200.0010

Date: 2016-11-01

Engineer Signature:




Appendix B Data and Calculation forms

Intertek

Client:_SBI
Project #:

DP-07

Date: 2016-11-01

SAMPLE WEIGHT DETERMINATION
Model: _Eco-55 Series

Sample ID#__ECO-55-Al
Engineer: Claude Pelland Run #: _ 1 Sample Train #: __1C

Balance Equipment #: _SBI-206 Thermo/Hygrometer Equipment #: _SBI-212
Front Flter # 5 Tare: 0.1220 Preliminary Wt : 0.1223
Rear Flter # 6 Tare: 0.1216 Preliminary Wt : 0.1216
Seal Set # N/A Tare: N/A Preliminary Wt : N/A
Date/Time in dessicator : 2016-11-01/11:37
Date Time R/H % Temp. (F) Weight Audit Initials
(grams)
0.1225 100mg
2016-11-03 11:51 4.0 68.7 Ref=0.1000
0.1216 Read. =0.1000
0.1225 100mg
2016-11-04 8:52 3.8 66.8 Ref=0.1000
0.1216 Read. =0.1001
Probe #: 25 Tare: 136.2137 |Preliminary Wt : 136.2165
Date/Time in dessicator : 2016-11-01/11:40
Date Time R/H % Temp. (F) Weight Audit Initials
(grams)
200g
2016-11-03 11:43 4.0 68.7 136.2151 Ref=200.0011
Read. = 200.0008
2009
2016-11-04 8:45 3.8 66.8 136.2140 Ref=200.0011
Read. =200.0010
200g
2016-11-04 14:48 5.0 67.1 136.2139 Ref=200.0011
Read. =200.0010

Date: 2016-11-01

Engineer Signature:




Appendix B Data and Calculation forms

General information

Calibration records

Project:

ECO-55 Series (G102747001)

Project Engineer:

Claude Pelland

Project Engineer Signature:

Scale ID: SBI-206
Hygrometer ID: SBI-212
Calibration
Date Time Calibration | Calibration weight| Reading :3::::; tegt:::::re
(YYYY-MM-DD)| (HH:MM) | weightID true mass (g8) (%) °F)
2016-10-24 14:44 SBI-238 I 200.0011 200.0013 43.6 66.9
2016-10-24 14:45 SBI-238 10.0001 10.0002 44.9 67.1
2016-10-24 14:47 SBI-237 0.1000 0.1000 44.4 67.3
2016-10-25 13:17 SBI-238 200.0011 200.0011 41.6 67.6
2016-10-25 13:21 SBI-238 10.0001 10.0001 41.6 67.6
2016-10-25 13:22 SBI-237 0.1000 0.1000 41.6 67.6
2016-10-26 15:54 SBI-238 200.0011 200.0007 40.9 67.7
2016-10-26 15:55 SBI-238 10.0001 10.0000 40.9 67.7
2016-10-26 15:56 SBI-237 0.1000 0.1000 40.9 67.7
2016-10-27 17:08 SBI-238 200.0011 200.0007 46.3 68.4
2016-10-27 17:09 SBI-238 10.0001 10.0000 46.3 68.4
2016-10-27 17:10 SBI-237 0.1000 0.1001 46.3 68.4
2016-10-28 08:33 SBI-238 200.0011 200.0009 41.9 66.9
2016-10-28 08:34 SBI-238 10.0001 10.0001 41.9 66.9
2016-10-28 08:35 SBI-237 0.1000 0.1000 41.9 66.9
2016-10-30 13:58 SBI-238 200.0011 200.0013 37.6 67.1
2016-10-30 13:59 SBI-238 10.0001 10.0001 37.6 67.1
2016-10-30 14:00 SBI-237 0.1000 0.1001 37.6 67.1
2016-10-31 06:21 SBI-238 200.0011 200.0011 36.7 67.5
2016-10-31 06:22 SBI-238 10.0001 10.0000 36.7 67.5
2016-10-31 06:23 SBI-237 0.1000 0.1000 36.7 67.5




Appendix B Data and Calculation forms

General information

Calibration records 2

Project:

ECO-55 Series (G102747001)

Project Engineer:

Claude Pelland

Project Engineer Signature:

Scale ID: SBI-206

Hygrometer ID: SBI-212

Calibration

Date Time Calibration | Calibration weight Reading Rela.ti\./e Ambiant
(YYYY-MM-DD)| (HH:MM) | weightID true mass (g) Humidity | temperature
(%) [ CF)

2016-11-01 06:20 SBI-238 200.0011 200.0009 34.8 68.6
2016-11-01 06:21 SBI-238 10.0001 10.0001 34.8 68.6
2016-11-01 06:22 SBI-237 0.1000 0.1000 34.8 68.6
2016-11-03 08:47 SBI-238 200.0011 200.0008 45.9 [ 69.1
2016-11-03 08:48 SBI-238 10.0001 10.0000 45.9 69.1
2016-11-03 08:50 SBI-237 0.1000 0.1000 45.9 69.1
2016-11-04 08:37 SBI-238 200.0011 200.0010 44.7 [ 68.0
2016-11-04 08:38 SBI-238 10.0001 10.0001 44.7 68.0
2016-11-04 08:39 SBI-237 0.1000 0.1001 44.7 68.0




Appendix B Data and Calculation forms

General information

Filters weights

Project:

ECO-55 Series (G102747001)

Project Engineer:

Claude Pelland

Project Engineer Signature:

Scale ID: SBI-206
Date Time Filter ID Reading :: rlriltcli\ll:y te:\m: ::::re Run
(YYYY-MM-DD)| (HH:MMm) r (g) o | ‘;,F) number
"

2016-10-25 13:30 1 0.1221 25 65.9 N/A
2016-10-25 13:56 2 0.1224 25 65.9 N/A
2016-10-25 13:57 3 0.1218 25 65.9 N/A
2016-10-25 13:58 4 0.1227 25 65.9 N/A
2016-10-25 13:59 5 0.1222 25 65.9 N/A
2016-10-25 14:00 6 0.1218 25 65.9 N/A
2016-10-25 14:01 7 0.1220 25 65.9 N/A
2016-10-25 14:02 8 0.1221 25 65.9 N/A
2016-10-25 14:03 9 0.1225 25 65.9 N/A
2016-10-25 14:03 10 0.1221 25 65.9 N/A
2016-10-25 14:04 11 0.1212 25 65.9 N/A
2016-10-25 14:05 12 0.1225 25 65.9 N/A
2016-10-25 14:07 13 0.1223 25 65.9 N/A
2016-10-25 14:08 14 0.1215 25 65.9 N/A
2016-10-25 14:09 15 0.1222 25 65.9 N/A
2016-10-25 14:09 16 0.1226 25 65.9 N/A
2016-10-25 14:10 17 0.1219 25 65.9 N/A
2016-10-25 14:11 18 0.1226 25 65.9 N/A
2016-10-25 14:12 19 0.1220 25 65.9 N/A
2016-10-25 14:13 20 0.1224 25 65.9 N/A
2016-10-25 14:27 21 0.1226 25 65.9 N/A
2016-10-25 14:28 22 0.1222 25 65.9 N/A
2016-10-25 14:33 23 0.1220 25 65.9 N/A
2016-10-25 14:34 24 0.1232 25 65.9 N/A




Appendix B Data and Calculation forms

Filters weights 2

General information

Project:

ECO-55 Series (G102747001)

Project Engineer:

Claude Pelland

Project Engineer Signature:

Scale ID: SBI-206
Date Time . Reading Rela.ti\.le Ambiant Run
(YYYY-MM-DD)| (HH:MM) Filter ID (&) Humidity |temperature number
| (%) [ (F)

2016-10-25 14:35 25 0.1225 2.5 65.9 N/A
2016-10-25 14:36 26 0.1223 2.5 65.9 N/A
2016-10-25 14:37 27 0.1227 2.5 65.9 N/A
2016-10-25 14:37 28 0.1228 2.5 65.9 N/A
2016-10-25 14:38 29 0.1223 2.5 65.9 N/A
2016-10-25 14:39 30 0.1231 2.5 65.9 N/A
2016-10-25 14:40 31 0.1219 2.5 65.9 N/A
2016-10-25 14:40 32 0.1221 2.5 65.9 N/A
2016-10-25 14:41 33 0.1219 2.5 65.9 N/A
2016-10-25 14:42 34 0.1216 2.5 65.9 N/A
2016-10-25 14:42 35 0.1229 2.5 65.9 N/A
2016-10-25 14:43 36 0.1227 2.5 65.9 N/A
2016-10-25 14:48 37 0.0846 2.5 65.9 N/A
2016-10-25 14:48 38 0.0838 2.5 65.9 N/A
2016-10-25 14:49 39 0.0832 2.5 65.9 N/A
2016-10-25 14:49 40 0.0843 2.5 65.9 N/A
2016-10-25 14:50 41 0.0830 2.5 65.9 N/A
2016-10-25 14:50 42 0.0837 2.5 65.9 N/A
2016-10-25 14:51 43 0.0843 2.5 65.9 N/A
2016-10-25 14:51 44 0.0840 2.5 65.9 N/A
2016-10-25 14:52 45 0.0844 2.5 65.9 N/A
2016-10-25 14:52 46 0.0849 2.5 65.9 N/A
2016-10-25 14:53 47 0.0848 2.5 65.9 N/A
2016-10-25 14:53 48 0.0846 2.5 65.9 N/A




Appendix B Data and Calculation forms

Filters weights 3

General information

Project:

ECO-55 Series (G102747001)

Project Engineer:

Claude Pelland

Project Engineer Signature:

Scale ID: SBI-206
Date Time Filter ID Reading :Srl:ltcli‘ll: te:'lm:ri'::: re Run
(YYYY-MM-DD)| (HH:MM) I (g) ) E r ‘;OF) number
"

2016-10-25 14:54 49 0.1211 25 65.9 N/A
2016-10-25 14:55 50 0.1209 2.5 65.9 N/A
2016-10-25 14:56 51 0.1216 25 65.9 N/A
2016-10-25 14:56 52 0.1213 2.5 65.9 N/A
2016-10-25 14:57 53 0.1210 25 65.9 N/A
2016-10-25 14:57 54 0.1221 25 65.9 N/A
2016-10-25 14:58 55 0.1211 25 65.9 N/A
2016-10-25 14:58 56 0.1215 25 65.9 N/A
2016-10-25 14:59 57 0.1220 25 65.9 N/A
2016-10-25 15:00 58 0.1220 2.5 65.9 N/A
2016-10-25 15:00 59 0.1217 25 65.9 N/A
2016-10-25 15:00 60 0.1212 2.5 65.9 N/A
2016-10-26 16:57 1 0.1221 3.4 66.8 N/A
2016-10-26 16:58 2 0.1222 3.4 66.8 N/A
2016-10-26 16:58 3 0.1217 3.4 66.8 N/A
2016-10-26 16:59 4 0.1224 3.4 66.8 N/A
2016-10-26 17:00 5 0.1222 3.4 66.8 N/A
2016-10-26 17:00 6 0.1217 3.4 66.8 N/A
2016-10-26 17:01 7 0.1219 3.4 66.8 N/A
2016-10-26 17:02 8 0.1220 3.4 66.8 N/A
2016-10-26 17:02 9 0.1225 3.4 66.8 N/A
2016-10-26 17:03 10 0.1221 3.4 66.8 N/A
2016-10-26 17:03 11 0.1211 3.4 66.8 N/A
2016-10-26 17:04 12 0.1226 3.4 66.8 N/A




Appendix B Data and Calculation forms

Filters weights 4

General information

Project:

ECO-55 Series (G102747001)

Project Engineer:

Claude Pelland

Project Engineer Signature:

Scale ID: SBI-206
Date Time Filter ID Reading :Srl:ltcli‘ll: te:'lm:ri'::: re Run
(YYYY-MM-DD)| (HH:MM) I (g) ) E r ‘;OF) number
"

2016-10-26 17:06 13 0.1222 3.4 66.8 N/A
2016-10-26 17:08 14 0.1214 3.4 66.8 N/A
2016-10-26 17:08 15 0.1222 3.4 66.8 N/A
2016-10-26 17:09 16 0.1226 3.4 66.8 N/A
2016-10-26 17:09 17 0.1217 3.4 66.8 N/A
2016-10-26 17:10 18 0.1226 3.4 66.8 N/A
2016-10-26 17:11 19 0.1220 3.4 66.8 N/A
2016-10-26 17:12 20 0.1225 3.4 66.8 N/A
2016-10-26 17:12 21 0.1227 3.4 66.8 N/A
2016-10-26 17:13 22 0.1223 3.4 66.8 N/A
2016-10-26 17:14 23 0.1220 3.4 66.8 N/A
2016-10-26 17:14 2 0.1233 3.4 66.8 N/A
2016-10-26 17:15 25 0.1225 3.4 66.8 N/A
2016-10-26 17:16 26 0.1222 3.4 66.8 N/A
2016-10-26 17:17 27 0.1226 3.4 66.8 N/A
2016-10-26 17:17 28 0.1227 3.4 66.8 N/A
2016-10-26 17:18 29 0.1222 3.4 66.8 N/A
2016-10-26 17:18 30 0.1230 3.4 66.8 N/A
2016-10-26 17:19 31 0.1219 3.4 66.8 N/A
2016-10-26 17:20 32 0.1221 3.4 66.8 N/A
2016-10-26 17:21 33 0.1219 3.4 66.8 N/A
2016-10-26 17:23 34 0.1216 3.4 66.8 N/A
2016-10-26 17:23 35 0.1230 3.4 66.8 N/A
2016-10-26 17:24 36 0.1226 3.4 66.8 N/A




Appendix B Data and Calculation forms

General information

Filters weights 5

Project:

ECO-55 Series (G102747001)

Project Engineer:

Claude Pelland

Project Engineer Signature:

Scale ID: SBI-206
Date Time . Reading Rela.ti\.le Ambiant Run
(YYYY-MM-DD)| (HH:MM) Filter ID (&) Humidity |temperature number
(%) | )

2016-10-26 17:26 37 0.0846 3.4 66.8 N/A
2016-10-26 17:26 38 0.0837 3.4 66.8 N/A
2016-10-26 17:27 39 0.0833 3.4 66.8 N/A
2016-10-26 17:28 40 0.0844 3.4 66.8 N/A
2016-10-26 17:29 41 0.0831 3.4 66.8 N/A
2016-10-26 17:29 42 0.0838 3.4 66.8 N/A
2016-10-26 17:30 43 0.0843 3.4 66.8 N/A
2016-10-26 17:31 44 0.0840 3.4 66.8 N/A
2016-10-26 17:31 45 0.0844 3.4 66.8 N/A
2016-10-26 17:32 46 0.0849 3.4 66.8 N/A
2016-10-26 17:32 47 0.0848 3.4 66.8 N/A
2016-10-26 17:33 48 0.0845 3.4 66.8 N/A
2016-10-26 17:33 49 0.1211 3.4 66.8 N/A
2016-10-26 17:34 50 0.1209 3.4 66.8 N/A
2016-10-26 17:34 51 0.1217 3.4 66.8 N/A
2016-10-26 17:35 52 0.1214 34 66.8 N/A
2016-10-26 17:36 53 0.1211 3.4 66.8 N/A
2016-10-26 17:36 54 0.1221 3.4 66.8 N/A
2016-10-26 17:36 55 0.1210 3.4 66.8 N/A
2016-10-26 17:37 56 0.1215 3.4 66.8 N/A
2016-10-26 17:37 57 0.1220 3.4 66.8 N/A
2016-10-26 17:38 58 0.1220 3.4 66.8 N/A
2016-10-26 17:38 59 0.1217 3.4 66.8 N/A
2016-10-26 17:39 60 0.1214 3.4 66.8 N/A




Appendix B Data and Calculation forms

General information

Filters weights 6

Project:

ECO-55 Series (G102747001)

Project Engineer:

Claude Pelland

Project Engineer Signature:

Scale ID: SBI-206
Date Time Filter ID Reading :jrl::‘ltt:l‘ll:y te:::)‘::':::re Run
(YYYY-MM-DD)| (HH:MM) (g) (%) °F) number

2016-10-28 16:56 1 3.5 [ 66.7 N/A
2016-10-28 16:57 2 3.5 66.7 N/A
2016-10-28 16:57 3 3.5 66.7 N/A
2016-10-28 16:58 4 3.5 66.7 N/A
2016-10-28 16:59 5 3.5 66.7 N/A
2016-10-28 17:00 6 3.5 66.7 N/A
2016-10-28 17:00 7 3.5 66.7 N/A
2016-10-28 17:01 8 3.5 66.7 N/A
2016-10-28 17:02 9 3.5 66.7 N/A
2016-10-28 17:03 10 3.5 66.7 N/A
2016-10-30 14:27 1 2.6 [ 66.3 1
2016-10-30 14:28 2 2.6 66.3 1
2016-10-30 14:28 3 2.6 66.3 1
2016-10-30 14:29 4 2.6 66.3 1
2016-10-30 14:30 5 2.6 66.3 1
2016-10-30 14:31 6 2.6 66.3 1
2016-10-30 14:32 7 2.6 66.3 1
2016-10-30 14:33 8 2.6 66.3 1
2016-10-30 14:34 9 2.6 66.3 N/A
2016-10-30 14:34 10 2.6 66.3 N/A
2016-10-30 14:35 18 2.6 66.3 N/A
2016-10-30 14:36 30 2.6 66.3 N/A




Appendix B Data and Calculation forms

Filters weights Final

General information

Project:

ECO-55 Series (G102747001)

Project Engineer:

Claude Pelland

Project Engineer Signature:

Scale ID: SBI-206
Date Time Filter ID Reading :Srl:ltcli‘ll: te:'lm:ri'::: re Run
(YYYY-MM-DD)| (HH:MM) I (g) ) E r ‘;OF) number
"
2016-11-03 11:46 1 0.1242 4.0 68.7 1
2016-11-03 11:47 2 0.1223 4.0 68.7 1
2016-11-03 11:48 3 0.1239 4.0 68.7 1
2016-11-03 11:50 4 0.1225 4.0 68.7 1
2016-11-03 11:51 5 0.1225 4.0 68.7 1
2016-11-03 11:53 6 0.1216 4.0 68.7 1
2016-11-04 | 08:47 1 | o1 38 | 668 1
2016-11-04 | 08:49 2 0.1224 3.8 66.8 1
2016-11-04 | 08:49 3 0.1238 3.8 66.8 1
2016-11-04 | 08:51 4 0.1226 3.8 66.8 1
2016-11-04 | 08:52 5 0.1225 3.8 66.8 1
2016-11-04 | 08:53 6 0.1216 3.8 66.8 1




Appendix B Data and Calculation forms

Probe weights

General information

Project:

ECO-55 Series (G102747001)

Project Engineer:

Claude Pelland

Project Engineer Signature:

Scale ID: SBI-206
Date Time Reading Rela.ti\-le gublan Run
(YYYY-MM-DD)| (HH:MM) Probe ID (&) Humidity |temperature number
| (%) (°F)

2016-10-24 15:28 17 137.0198 N/A N/A N/A
2016-10-24 15:35 18 139.7196 N/A N/A N/A
2016-10-24 15:42 19 140.1499 N/A N/A N/A
2016-10-24 15:44 20 139.1616 N/A N/A N/A
2016-10-24 15:47 21 147.7610 N/A N/A N/A
2016-10-24 15:51 22 136.8146 N/A N/A N/A
2016-10-24 15:53 23 136.0041 N/A N/A N/A
2016-10-24 15:55 24 139.5794 N/A N/A N/A
2016-10-24 15:57 25 136.2166 N/A N/A N/A
2016-10-24 16:00 26 108.4413 N/A N/A N/A
2016-10-24 16:03 27 136.2286 N/A N/A N/A
2016-10-24 16:05 28 108.5198 N/A N/A N/A
2016-10-24 16:11 29 136.6485 N/A N/A N/A
2016-10-24 16:13 30 136.0147 N/A N/A N/A
2016-10-24 16:15 31 107.9008 N/A N/A N/A
2016-10-24 16:16 32 108.4076 N/A N/A N/A
2016-10-25 13:26 17 [ 137.0188 2.5 I 65.9 N/A
2016-10-25 13:28 18 139.7188 2.5 65.9 N/A
2016-10-25 13:39 19 140.1492 2.5 65.9 N/A
2016-10-25 13:40 20 139.1604 2.5 65.9 N/A
2016-10-25 13:41 21 147.7609 2.5 65.9 N/A
2016-10-25 13:42 22 136.8141 2.5 65.9 N/A
2016-10-25 13:43 23 136.0027 2.5 65.9 N/A
2016-10-25 13:44 24 139.5788 2.5 65.9 N/A




Appendix B Data and Calculation forms

Probe weights 2

General information

Project:

ECO-55 Series (G102747001)

Project Engineer:

Claude Pelland

Project Engineer Signature:

Scale ID: SBI-206
Date Time Reading Rela-ti\-le gubia Run
(YYYY-MM-DD)| (HH:MM) Probe ID (&) Humidity |temperature number
| (%) | )

2016-10-25 13:46 25 136.2164 2.5 65.9 N/A
2016-10-25 13:48 26 108.4402 2.5 65.9 N/A
2016-10-25 13:49 27 136.2260 2.5 65.9 N/A
2016-10-25 13:50 28 108.5187 2.5 65.9 N/A
2016-10-25 13:51 29 136.6479 2.5 65.9 N/A
2016-10-25 13:52 30 136.0133 2.5 65.9 N/A
2016-10-25 13:53 31 107.9001 2.5 65.9 N/A
2016-10-25 13:54 32 108.4070 2.5 65.9 N/A
2016-10-26 16:00 17 r 137.0172 3.4 I 66.8 N/A
2016-10-26 16:00 18 139.7174 34 66.8 N/A
2016-10-26 16:02 19 140.1478 3.4 66.8 N/A
2016-10-26 16:02 20 139.1582 34 66.8 N/A
2016-10-26 16:03 21 147.7600 34 66.8 N/A
2016-10-26 16:05 22 136.8130 34 66.8 N/A
2016-10-26 16:05 23 136.0007 3.4 66.8 N/A
2016-10-26 16:06 24 139.5759 34 66.8 N/A
2016-10-26 16:07 25 136.2153 3.4 66.8 N/A
2016-10-26 16:08 26 108.4391 34 66.8 N/A
2016-10-26 16:09 27 136.2223 3.4 66.8 N/A
2016-10-26 16:09 28 108.5174 34 66.8 N/A
2016-10-26 16:10 29 136.6466 3.4 66.8 N/A
2016-10-26 16:11 30 136.0118 3.4 66.8 N/A
2016-10-26 16:12 31 107.8983 3.4 66.8 N/A
2016-10-26 16:13 32 108.4058 34 66.8 N/A




Appendix B Data and Calculation forms

General information

Probe weights 3

Project:

ECO-55 Series (G102747001)

Project Engineer:

Claude Pelland

Project Engineer Signature:

Scale ID: SBI-206
Date Time Reading Rela-ti\-/e il Run
(YYYY-MM-DD)| (HH:MM) Probe ID &) Humidity |temperature number
(%) | (P

2016-10-27 17:24 17 7.3 66.6 N/A
2016-10-27 17:26 18 139.7169 7.3 66.6 N/A
2016-10-27 17:27 19 140.1474 7.3 66.6 N/A
2016-10-27 17:29 20 7.3 66.6 N/A
2016-10-27 17:30 21 7.3 66.6 N/A
2016-10-27 17:31 22 7.3 66.6 N/A
2016-10-27 17:33 23 7.3 66.6 N/A
2016-10-27 17:34 24 139.5753 7.3 66.6 N/A
2016-10-27 17:35 25 136.2149 7.3 66.6 N/A
2016-10-27 17:37 26 108.4386 7.3 66.6 N/A
2016-10-27 17:38 27 136.2198 7.3 66.6 N/A
2016-10-27 17:39 28 108.5165 7.3 66.6 N/A
2016-10-27 17:40 29 136.6460 7.3 66.6 N/A
2016-10-27 17:42 30 136.0113 7.3 66.6 N/A
2016-10-27 17:43 31 107.8974 7.3 66.6 N/A
2016-10-27 17:44 32 108.4054 7.3 66.6 N/A
2016-10-28 08:40 17 137.0160 2.7 I 65.2 N/A
2016-10-28 08:41 18 139.7162 2.7 65.2 N/A
2016-10-28 08:42 19 140.1470 2.7 65.2 N/A
2016-10-28 08:44 20 139.1563 2.7 65.2 N/A
2016-10-28 08:45 21 147.7595 2.7 65.2 N/A
2016-10-28 08:46 22 2.7 65.2 N/A
2016-10-28 08:47 23 135.9991 2.7 65.2 N/A
2016-10-28 08:48 24 139.5742 2.7 65.2 N/A




Appendix B Data and Calculation forms

General information

Probe weights 4

Project:

ECO-55 Series (G102747001)

Project Engineer:

Claude Pelland

Project Engineer Signature:

Scale ID: SBI-206
Date Time Reading Rela-ti\-le AT Run
(YYYY-MM-DD)| (HH:MM) Probe ID &) Humidity |temperature number
(%) | )

2016-10-28 08:49 25 2.7 65.2 N/A
2016-10-28 08:51 26 2.7 65.2 N/A
2016-10-28 08:52 27 136.2187 2.7 65.2 N/A
2016-10-28 08:53 28 108.5162 2.7 65.2 N/A
2016-10-28 08:54 29 2.7 65.2 N/A
2016-10-28 08:56 30 2.7 65.2 N/A
2016-10-28 08:57 31 2.7 65.2 N/A
2016-10-28 08:58 32 2.7 65.2 N/A
2016-10-28 16:37 17 35 I 66.7 N/A
2016-10-28 16:38 18 35 66.7 N/A
2016-10-28 16:41 19 35 66.7 N/A
2016-10-28 16:41 20 139.1565 35 66.7 N/A
2016-10-28 16:43 21 147.7600 35 66.7 N/A
2016-10-28 16:43 22 136.8127 35 66.7 N/A
2016-10-28 16:44 23 135.9993 35 66.7 N/A
2016-10-28 16:45 24 139.5743 35 66.7 N/A
2016-10-28 16:47 25 136.2151 3.5 66.7 N/A
2016-10-28 16:48 26 35 66.7 N/A
2016-10-28 16:49 27 136.2182 35 66.7 N/A
2016-10-28 16:50 28 108.5163 35 66.7 N/A
2016-10-28 16:50 29 136.6461 35 66.7 N/A
2016-10-28 16:51 30 35 66.7 N/A
2016-10-28 16:52 31 35 66.7 N/A
2016-10-28 16:53 32 108.4055 35 66.7 N/A




Appendix B Data and Calculation forms

Probe weights 5

General information

Project:

ECO-55 Series (G102747001)

Project Engineer:

Claude Pelland

Project Engineer Signature:

Scale ID: SBI-206
Date Time Probe ID Reading ::rl:lttlj‘ll:y te:'ln;:ri':::re Run
(YYYY-MM-DD)| (HH:MM) I (g) (%) I °F) number

2016-10-30 14:03 17 137.0147 2.6 66.3 N/A
2016-10-30 14:05 18 139.7150 2.6 66.3 N/A
2016-10-30 14:07 19 140.1452 2.6 66.3 N/A
2016-10-30 14:07 20 139.1549 2.6 66.3 N/A
2016-10-30 14:08 21 2.6 66.3 N/A
2016-10-30 14:09 22 136.8122 2.6 66.3 N/A
2016-10-30 14:10 23 135.9978 2.6 66.3 N/A
2016-10-30 14:11 24 139.5722 2.6 66.3 N/A
2016-10-30 14:12 25 136.2143 2.6 66.3 N/A
2016-10-30 14:16 26 108.4355 2.6 66.3 N/A
2016-10-30 14:17 27 136.2142 2.6 66.3 N/A
2016-10-30 14:18 28 108.5153 2.6 66.3 N/A
2016-10-30 14:18 29 136.6451 2.6 66.3 N/A
2016-10-30 14:19 30 136.0103 2.6 66.3 N/A
2016-10-30 14:20 31 107.8956 2.6 66.3 N/A
2016-10-30 14:21 32 108.4044 2.6 66.3 N/A
2016-10-31 06:24 17 137.0141 2.3 I 66.1 N/A
2016-10-31 06:25 18 2.3 66.1 N/A
2016-10-31 06:26 19 140.1446 2.3 66.1 N/A
2016-10-31 06:27 20 139.1543 2.3 66.1 N/A
2016-10-31 06:28 21 147.7593 2.3 66.1 N/A
2016-10-31 06:30 22 2.3 66.1 N/A
2016-10-31 06:31 23 135.9970 2.3 66.1 N/A
2016-10-31 06:32 24 139.5715 2.3 66.1 N/A




Appendix B Data and Calculation forms
Probe weights 6

General information

Project:

ECO-55 Series (G102747001)

Project Engineer:

Claude Pelland

Project Engineer Signature:

Scale ID: SBI-206
Date Time Reading Rela-ti\-le AT Run
(YYYY-MM-DD)| (HH:MM) Probe ID &) Humidity |temperature number
(9) | (F)

2016-10-31 06:34 25 2.3 66.1 N/A
2016-10-31 06:35 26 108.4348 2.3 66.1 N/A
2016-10-31 06:36 27 136.2124 2.3 66.1 N/A
2016-10-31 06:38 28 108.5147 2.3 66.1 N/A
2016-10-31 06:39 29 136.6444 2.3 66.1 N/A
2016-10-31 06:40 30 136.0098 2.3 66.1 N/A
2016-10-31 06:41 31 107.8950 2.3 66.1 N/A
2016-10-31 06:42 32 2.3 66.1 N/A
2016-10-31 17:35 17 3.0 I 67.7 N/A
2016-10-31 17:36 18 139.7143 3.0 67.7 N/A
2016-10-31 17:37 19 140.1440 3.0 67.7 N/A
2016-10-31 17:39 20 139.1537 3.0 67.7 N/A
2016-10-31 17:40 21 147.7588 3.0 67.7 N/A
2016-10-31 17:41 22 136.8115 3.0 67.7 N/A
2016-10-31 17:43 23 135.9967 3.0 67.7 N/A
2016-10-31 17:45 24 139.5709 3.0 67.7 N/A
2016-10-31 17:46 25 3.0 67.7 N/A
2016-10-31 17:47 26 3.0 67.7 N/A
2016-10-31 17:49 27 136.2117 3.0 67.7 N/A
2016-10-31 17:50 28 108.5142 3.0 67.7 N/A
2016-10-31 17:52 29 3.0 67.7 N/A
2016-10-31 17:53 30 3.0 67.7 N/A
2016-10-31 17:55 31 3.0 67.7 N/A
2016-10-31 17:56 32 108.4038 3.0 67.7 N/A




Appendix B Data and Calculation forms
Probe weights 7

General information

Project:

ECO-55 Series (G102747001)

Project Engineer:

Claude Pelland

Project Engineer Signature:

Scale ID: SBI-206
Date Time Probe ID Reading :j::lt:i‘ll: tezm:::::re Run
(YYYY-MM-DD)| (HH:MM) I (g) | "o E r F;°F) number
"

2016-11-01 06:24 17 137.0132 23 67.0 N/A
2016-11-01 06:26 18 139.7139 23 67.0 N/A
2016-11-01 06:27 19 140.1435 23 67.0 N/A
2016-11-01 06:28 20 139.1532 23 67.0 N/A
2016-11-01 06:29 21 23 67.0 1
2016-11-01 06:30 22 - 23 67.0 1
2016-11-01 06:31 23 135.9962 23 67.0 N/A
2016-11-01 06:32 2 139.5700 23 67.0 N/A
2016-11-01 06:33 25 - 23 67.0 1
2016-11-01 06:34 26 108.4342 23 67.0 N/A
2016-11-01 06:35 27 136.2101 23 67.0 N/A
2016-11-01 06:36 28 - 23 67.0 1
2016-11-01 06:37 29 136.6439 23 67.0 N/A
2016-11-01 06:38 30 136.0090 23 67.0 N/A
2016-11-01 06:39 31 107.8940 23 67.0 N/A
2016-11-01 06:40 32 _ 23 67.0 N/A




Appendix B Data and Calculation forms
Probe weights Final

General information

Project:

ECO-55 Series (G102747001)

Project Engineer:

Claude Pelland

Project Engineer Signature:

Scale ID: SBI-206
X . Relative Ambiant
Date Time Reading L Run
Probe ID Humidity |temperature
(YYYY-MM-DD)| (HH:MM) (g) . number
%) | (A
2016-11-03 11:39 21 147.7593 4.0 68.7 1
2016-11-03 11:41 22 136.8122 4.0 68.7 1
2016-11-03 11:43 25 136.2151 4.0 68.7 1
|
2016-11-04 | 08:42 21 147.7589 38 | 668 1
2016-11-04 08:44 22 136.8117 3.8 66.8 1
2016-11-04 08:45 25 136.2140 3.8 66.8 1
2016-11-04 14:45 21 147.7590 5.0 67.1 1
2016-11-04 14:46 22 136.8117 5.0 67.1 1
2016-11-04 1448 25 136.2139 5.0 67.1 1




Appendix C
Calibration Documents



Date: 2016-02-04
Equipment: Test bench #4
T2 (Ambiant) Temperature:
Accuracy: 0.01 R.H.:
Reference:  SBI-096
S.D. 0.00 %
R.M.U. 0.01 %
0.M.U 0.59 %
Ave A.D. 0.29 %
Standard Reading A.D.
70.0 69.79 0.30
70.0 69.80 0.29
70.0 69.75 0.36
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.01 %
Ave A.D. 0.01 %
Standard Reading A.D.
1000.0 1000.08 0.01
1000.0 1000.04 0.00
1000.0 1000.05 0.01

Vo RUZS

Vincent Pelletier

68 F
18%

S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.03 %
Ave A.D. 0.02 %

Standard Reading A.D.

600.0 599.89 0.02

600.0 599.92 0.01

600.0 599.86 0.02

S.D. 0.00 %
R.M.U. 0.01 %
0.M.U 0.28 %
Ave A.D. 0.14 %
Standard Reading A.D.
200.0 199.73 0.14
200.0 199.72 0.14
200.0 199.64 0.18
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.02 %
Ave A.D. 0.01 %
Standard Reading A.D.
1400.0 1400.12 0.01
1400.0 1400.13 0.01
1400.0 1400.08 0.01




Date: 2016-02-04
Equipment: Test bench #4
T3 (Dilution tunnel) Temperature:
Accuracy: 0.01 R.H.:
Reference:  SBI-096
S.D. 0.01 %
R.M.U. 0.01 %
0.M.U 0.98 %
Ave A.D. 0.49 %
Standard Reading A.D.
70.0 69.64 0.51
70.0 69.67 0.47
70.0 69.70 0.43
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.02 %
Ave A.D. 0.01 %
Standard Reading A.D.
1000.0 999.92 0.01
1000.0 999.93 0.01
1000.0 999.91 0.01

Vousdt RUZS

Vincent Pelletier

68 F
18%

S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.09 %
Ave A.D. 0.04 %

Standard Reading A.D.

600.0 599.76 0.04

600.0 599.73 0.04

600.0 599.75 0.04

S.D. 0.00 %
R.M.U. 0.01 %
0.M.U 0.44 %
Ave A.D. 0.22 %
Standard Reading A.D.
200.0 199.56 0.22
200.0 199.56 0.22
200.0 199.56 0.22
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.01 %
Ave A.D. 0.00 %
Standard Reading A.D.
1400.0 1399.96 0.00
1400.0 1399.96 0.00
1400.0 1399.90 0.01




Date: 2016-02-04
Equipment: Test bench #4
T4 (Firebox top) Temperature:
Accuracy: 0.01 R.H.:
Reference:  SBI-096
S.D. 0.01 %
R.M.U. 0.01 %
0.M.U 1.16 %
Ave A.D. 0.58 %
Standard Reading A.D.
70.0 69.58 0.60
70.0 69.61 0.56
70.0 69.61 0.56
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.03 %
Ave A.D. 0.01 %
Standard Reading A.D.
1000.0 999.84 0.02
1000.0 999.87 0.01
1000.0 999.88 0.01

Vst U

Vincent Pelletier

68 F
18%

S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.10 %
Ave A.D. 0.05 %

Standard Reading A.D.

600.0 599.70 0.05

600.0 599.70 0.05

600.0 599.72 0.05

S.D. 0.00 %
R.M.U. 0.01 %
0.M.U 0.48 %
Ave A.D. 0.24 %
Standard Reading A.D.
200.0 199.53 0.24
200.0 199.51 0.25
200.0 199.54 0.23
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.02 %
Ave A.D. 0.01 %
Standard Reading A.D.
1400.0 1399.89 0.01
1400.0 1399.88 0.01
1400.0 1399.89 0.01




Date: 2016-02-04
Equipment: Test bench #4
T5 (Firebox back) Temperature:
Accuracy: 0.01 R.H.:
Reference:  SBI-096
S.D. 0.01 %
R.M.U. 0.01 %
0.M.U 1.29 %
Ave A.D. 0.64 %
Standard Reading A.D.
70.0 69.53 0.67
70.0 69.57 0.62
70.0 69.60 0.57
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.05 %
Ave A.D. 0.02 %
Standard Reading A.D.
1000.0 999.77 0.02
1000.0 999.77 0.02
1000.0 999.78 0.02

V] RUTS

Vincent Pelletier

68 F
18%

S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.13 %
Ave A.D. 0.06 %

Standard Reading A.D.

600.0 599.63 0.06

600.0 599.60 0.07

600.0 599.60 0.07

S.D. 0.00 %
R.M.U. 0.01 %
0.M.U 0.54 %
Ave A.D. 0.27 %
Standard Reading A.D.
200.0 199.45 0.27
200.0 199.46 0.27
200.0 199.42 0.29
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.03 %
Ave A.D. 0.02 %
Standard Reading A.D.
1400.0 1399.80 0.01
1400.0 1399.76 0.02
1400.0 1399.82 0.01




Date: 2016-02-04
Equipment: Test bench #4
T6 (Firebox right) Temperature:
Accuracy: 0.01 R.H.:
Reference:  SBI-096
S.D. 0.01 %
R.M.U. 0.01 %
0.M.U 1.57 %
Ave A.D. 0.79 %
Standard Reading A.D.
70.0 69.43 0.81
70.0 69.47 0.76
70.0 69.48 0.75
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.06 %
Ave A.D. 0.03 %
Standard Reading A.D.
1000.0 999.73 0.03
1000.0 999.72 0.03
1000.0 999.72 0.03

Vsl RUEZS

Vincent Pelletier

68 F
18%

S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.14 %
Ave A.D. 0.07 %

Standard Reading A.D.

600.0 599.57 0.07

600.0 599.57 0.07

600.0 599.55 0.07

S.D. 0.00 %
R.M.U. 0.01 %
0.M.U 0.62 %
Ave A.D. 0.31 %
Standard Reading A.D.
200.0 199.36 0.32
200.0 199.40 0.30
200.0 199.38 0.31
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.04 %
Ave A.D. 0.02 %
Standard Reading A.D.
1400.0 1399.73 0.02
1400.0 1399.73 0.02
1400.0 1399.73 0.02




Date: 2016-02-04
Equipment: Test bench #4
T7 (Firebox left) Temperature:
Accuracy: 0.01 R.H.:
Reference:  SBI-096
S.D. 0.01 %
R.M.U. 0.01 %
0.M.U 1.55 %
Ave A.D. 0.78 %
Standard Reading A.D.
70.0 69.50 0.71
70.0 69.41 0.84
70.0 69.41 0.85
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.07 %
Ave A.D. 0.03 %
Standard Reading A.D.
1000.0 999.66 0.03
1000.0 999.67 0.03
1000.0 999.68 0.03

Vousdt RUZS

Vincent Pelletier

68 F
18%

S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.17 %
Ave A.D. 0.09 %

Standard Reading A.D.

600.0 599.48 0.09

600.0 599.48 0.09

600.0 599.49 0.08

S.D. 0.00 %
R.M.U. 0.01 %
0.M.U 0.67 %
Ave A.D. 0.33 %
Standard Reading A.D.
200.0 199.36 0.32
200.0 199.31 0.35
200.0 199.33 0.34
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.05 %
Ave A.D. 0.02 %
Standard Reading A.D.
1400.0 1399.66 0.02
1400.0 1399.65 0.02
1400.0 1399.68 0.02




Date: 2016-02-04
Equipment: Test bench #4
T8 (Firebox bottom) Temperature:
Accuracy: 0.01 R.H.:
Reference:  SBI-096
S.D. 0.01 %
R.M.U. 0.01 %
0.M.U 1.74 %
Ave A.D. 0.87 %
Standard Reading A.D.
70.0 69.37 0.89
70.0 69.41 0.85
70.0 69.53 0.67
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.08 %
Ave A.D. 0.04 %
Standard Reading A.D.
1000.0 999.61 0.04
1000.0 999.62 0.04
1000.0 999.62 0.04

Vousdt RUZS

Vincent Pelletier

68 F
18%

S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.18 %
Ave A.D. 0.09 %

Standard Reading A.D.

600.0 599.47 0.09

600.0 599.45 0.09

600.0 599.42 0.10

S.D. 0.00 %
R.M.U. 0.01 %
0.M.U 0.71 %
Ave A.D. 0.35 %
Standard Reading A.D.
200.0 199.29 0.35
200.0 199.30 0.35
200.0 199.24 0.38
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.06 %
Ave A.D. 0.03 %
Standard Reading A.D.
1400.0 1399.62 0.03
1400.0 1399.60 0.03
1400.0 1399.62 0.03




S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.20 %
Ave A.D. 0.10 %

Standard Reading A.D.

600.0 599.41 0.10

600.0 599.39 0.10

600.0 599.36 0.11

Date: 2016-02-04
Equipment: Test bench #4
T11 (Probe temp 1) Temperature:
Accuracy: 0.01 R.H.:
Reference:  SBI-096
S.D. 0.01 %
R.M.U. 0.01 %
0.M.U 2.05 %
Ave A.D. 1.02 %
Standard Reading A.D.
70.0 69.27 1.05
70.0 69.30 1.00
70.0 69.31 0.99
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.09 %
Ave A.D. 0.05 %
Standard Reading A.D.
1000.0 999.54 0.05
1000.0 999.52 0.05
1000.0 999.53 0.05
J—+

Vincent Pelletier

S.D. 0.00 %
R.M.U. 0.01 %
0.M.U 0.80 %
Ave A.D. 0.40 %
Standard Reading A.D.
200.0 199.21 0.39
200.0 199.20 0.40
200.0 199.19 0.40
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.07 %
Ave A.D. 0.03 %
Standard Reading A.D.
1400.0 1399.55 0.03
1400.0 1399.54 0.03
1400.0 1399.54 0.03




Date: 2016-02-04
Equipment: Test bench #4
T14 (Probe temp 2) Temperature:
Accuracy: 0.01 R.H.:
Reference:  SBI-096
S.D. 0.01 %
R.M.U. 0.01 %
0.M.U 1.95 %
Ave A.D. 0.98 %
Standard Reading A.D.
70.0 69.35 0.93
70.0 69.29 1.02
70.0 69.29 1.02
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.10 %
Ave A.D. 0.05 %
Standard Reading A.D.
1000.0 999.55 0.04
1000.0 999.41 0.06
1000.0 999.55 0.05

Vousdt RUZS

Vincent Pelletier

68 F
18%

S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.21 %
Ave A.D. 0.10 %

Standard Reading A.D.

600.0 599.37 0.10

600.0 599.38 0.10

600.0 599.35 0.11

S.D. 0.00 %
R.M.U. 0.01 %
0.M.U 0.79 %
Ave A.D. 0.40 %
Standard Reading A.D.
200.0 199.21 0.40
200.0 199.21 0.40
200.0 199.21 0.40
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.06 %
Ave A.D. 0.03 %
Standard Reading A.D.
1400.0 1399.57 0.03
1400.0 1399.57 0.03
1400.0 1399.36 0.05




Date: 2016-02-04
Equipment: Test bench #4
T15 (Spare 1) Temperature:
Accuracy: 0.01 R.H.:
Reference:  SBI-096
S.D. 0.01 %
R.M.U. 0.01 %
0.M.U 1.75 %
Ave A.D. 0.87 %
Standard Reading A.D.
70.0 69.37 0.90
70.0 69.41 0.85
70.0 69.37 0.89
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.07 %
Ave A.D. 0.04 %
Standard Reading A.D.
1000.0 999.64 0.04
1000.0 999.62 0.04
1000.0 999.62 0.04

Vousdt RUZS

Vincent Pelletier

68 F
18%

S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.18 %
Ave A.D. 0.09 %

Standard Reading A.D.

600.0 599.45 0.09

600.0 599.48 0.09

600.0 599.46 0.09

S.D. 0.00 %
R.M.U. 0.01 %
0.M.U 0.70 %
Ave A.D. 0.35 %
Standard Reading A.D.
200.0 199.29 0.35
200.0 199.31 0.35
200.0 199.29 0.35
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.05 %
Ave A.D. 0.02 %
Standard Reading A.D.
1400.0 1399.65 0.02
1400.0 1399.65 0.02
1400.0 1399.62 0.03




Date: 2016-02-04
Equipment: Test bench #4
T2 (Spare 2) Temperature:
Accuracy: 0.01 R.H.:
Reference:  SBI-096
S.D. 0.01 %
R.M.U. 0.01 %
0.M.U 1.33 %
Ave A.D. 0.66 %
Standard Reading A.D.
70.0 69.51 0.69
70.0 69.56 0.63
70.0 69.61 0.56
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.08 %
Ave A.D. 0.04 %
Standard Reading A.D.
1000.0 999.77 0.02
1000.0 999.48 0.05
1000.0 999.81 0.02

Vousdt RUZS

Vincent Pelletier

68 F
18%

S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.13 %
Ave A.D. 0.06 %

Standard Reading A.D.

600.0 599.63 0.06

600.0 599.60 0.07

600.0 599.64 0.06

S.D. 0.00 %
R.M.U. 0.01 %
0.M.U 0.55 %
Ave A.D. 0.27 %
Standard Reading A.D.
200.0 199.46 0.27
200.0 199.45 0.28
200.0 199.47 0.27
S.D. 0.00 %
R.M.U. 0.00 %
0.M.U 0.03 %
Ave A.D. 0.01 %
Standard Reading A.D.
1400.0 1399.81 0.01
1400.0 1399.84 0.01
1400.0 1399.83 0.01




Rapport d'étalonnage No.
Mettler Toledo

CA0003-506-040116

Service Business Unit Industrial

1900 Polaris Parkway
Columbus, Ohio 43240
1-800-METTLER

Accrédité par I'American Association for

Laboratory Accreditation (A2LA)

METTLER TOLEDO

ISO 9001 Registered
ANSI/NCSL Z540-1 Accrédité

(BccREDITED)  GERT.CALIBRATION #1902.02
Certificat d’étalonnage
Client
Société : SBI Fabricant De Poeles
Adresse : 250 Rue de Copenhague
Ville : Saint-Augustin-De-Desmaures Etat/Province : Quebec
Code postal : G3A 2H3 Astea Customer ID: 300276257
Instrument
Constructeur : Weigh-Tronix Modele de terminal : IND560
Modéle : DSL 4848-05 # série du terminal: 00927386KL
No de série : B00927386KL # série de l'imprimant ~ N/A
Capacité : 500 kg N/A
Résolution : 0,02 kg Nbre de Divisions: 25000
Classe : 1 Procédure utilisée : NIST Handbook 44
No./ID d'inventaire: SBI-014

Procédure:

Le présent certificat est émis conformément aux conditions de certification accordées par
I'A2LA, en vertu de la norme ISO/IEC 17025. A2LA a évalué la capacité de mesure du
laboratoire et la tracabilité des normes nationales reconnues.

Date de calibrage :

Signataire autorisé
(A2LA) :

Etalons de travail

1-avr-2016

Date, prochaine Cal.

Dany Careau

Signature:

31-mars-2017

ELECTRONIC SIGNATURE

Retracabilité:

Les poids de test utilisés se référent au National Institute of Standards and Technology.

Jeu de poids no : Tracgabilité NIST No.: | Classe ASTM/OIML Date d'étalonnage : Date proch. étalonnage
0718 M15-050 M1 22-avr-2015 22-avr-2016
142 MT00997 F1 7-mai-2014 30-avr-2016
Q1 1415126 M1 1-juin-2015 1-juin-2016
Version Logiciel : 4.6.2.10 Page 1 sur 3
© METTLER TOLEDO

Toute reproduction partielle du certificat est interdite, sous réserve du consentement écrit préalable du laboratoire

émetteur.



Rapport d'étalonnage No. CA0003-506-040116 M En LE R TO LE DO

Résultats de mesure

La température : 22°C

Les conditions ambiantes ont été vérifiées afin d'assurer I'exactitude de I'étalonnage.

Test de variation

O O Avant Réglage Apres Réglage
'l Poids Appliqués Position Valeur lue Valeur lue
O ! 3IZ! 1: 100 kg Position 1 99,92 kg 99,96 kg
2: 100 kg Position 2 99,98 kg 100,04 kg
3: 100 kg Position 3 99,94 kg 99,98 kg
4: 100 kg Position 4 99,94 kg 99,98 kg
Erreur maximum : 0,08 kg 0,08 kg
Max Erreur Admissible : 0,10 kg 0,1 kg
Linéarité
Avant réglage
Poids Appliqués Valeur lue Erreur Erreur Dans la Tolérance
admissible
Zero 1,00 0,00 kg 0,00 kg 0,00 kg 0d 1d Oul
2,00 40,00 kg 40,00 kg 0,00 kg 0d 2d Oul
3,00 80,00 kg 79,98 kg -0,02 kg 1d 3d Ooul
4,00 120,00 kg 119,96 kg -0,04 kg 2d 5d Ooul
5,00 160,00 kg 159,96 kg -0,04 kg 2d 5d Ooul
Max 6,00 200,00 kg 199,94 kg -0,06 kg 3d 5d Oul

D Méthode de substitution utilisée

Version Logiciel : 4.6.2.10 Page 2 sur 3
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Rapport d'étalonnage No. CA0003-506-040116 M En LE R TO LE DO

Aprés réglage
Poids Appliqués Valeur lue Erreur Erreur Dans la Tolérance
admissible
Zero 1,00 0,00 kg 0,00 kg 0,00 kg od 1d Ooul
2,00 40,00 kg 40,00 kg 0,00 kg od 2d Ooul
3,00 80,00 kg 80,00 kg 0,00 kg od 3d Ooul
4,00 120,00 kg 120,00 kg 0,00 kg od 5d Ooul
5,00 160,00 kg 160,00 kg 0,00 kg od 5d Ooul
Max 6,00 200,00 kg 200,00 kg 0,00 kg od 5d Ooul

D Méthode de substitution utilisée

Un réglage de la balance a été requis
Si non, les résultats "avant réglage" correspondent aux résultats tel que laissé.

M oul ] NoN
Répétabilité
Poids appliqués : 100,00 kg
Chargé Vide Différence
1 100,00 kg 0,00 kg 100 kg
2 100,00 kg 0,00 kg 100 kg
3 100,00 kg 0,00 kg 100 kg
Erreur maximale : 0,00 kg 0,0d
Tolérance : 0,10 kg 5d
Incertitude
Mesure de l'incertitude = 0,012 kg

L'incertitude de mesure représente les incertitudes étendues selon un facteur de sécurité K=2 générant un niveau
de confiance approximatif de 95 %. Des dispositions doivent étre prises en matiére d'environnement au lieu
d'étalonnage, d'incertitude induite par I'article en étalonnage et d'effets indésirables causés par le transport du
matériel d'étalonnage. Ces facteurs pourraient entrainer une incertitude plus grande que le CMC.

Remarques

Aucune.

Version Logiciel : 4.6.2.10 Page 3 sur 3
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Ulrich Métrologie inc. Tél. (514) 631-6653
Ulrich Metrology Inc. Fax (514) 631-6122 1§80 1702 5

9912, Cote-de-Liesse info@ulrich.ca

ULRIGH  Montréal (Québec) HET 1A1 www.ulrich.ca NGO SCC Scope Number 220
C
ALIBRATION CERTIFICATE
Certificate no.: 525294 Calibration date:  April 07, 2016
Identification: SBI-096 Certificate issued: April 07, 2016
Description: CALIBRATOR, OMEGA CL23A Interval: 12 months
Size: TC KNIT Due date: April 07, 2017
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 >
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 resulls provided
are fraceable fo enher the National Research Council Canada (NRC), the National Institute of Standards and Technology (NIST), a national laboratory of another country signatory to the CIPM
Muitual Recognition Ary (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 Assessmant Service (CLAS) of the National Research Council of Canada (NRC) has assessad and certified specific System of Units (81) or o standards acceptabie to the CLAS program. This cerfificate of
calibration s issued in accordance with the conditions of certification granted by CLAS and the conditions of accreditation granted by the St-ndnrds Cnlme// of C!Iudl (SCC) Nanho( CLAS nor SCC guarmentes the accuracy of individual calibrations by sccredited laboratories.

@© Copyright of this Calibretion Certificale CE-03-03 is owned by Ulrich Metrology Inc. and may not be reproduced other than in full except with the prior approval of Uliich Metrology Inc A e Page 10f1
166727P



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

Ukrick Metrology inc. Fax (514)631-6122
9912, Cite-de-Liesse info@ulrich.ca
ULRICHM  Motnréal (Québec) HST 1A1 www_ulrich.ca

CALIBRATION DATA

Certificate no.: 525294 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
7870008 CALIBRATOR FLUKE 5520A 2016/01/06 2017/01/31

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 -200.1 -201.0 -199.0 PASS 1.7
-60.0degF -59.9 -61.0 -59.0 PASS 3.1
~40.0degF -40.0 -40.5 -39.5 PASS 1.5
32.0degF 31.9 31.5 32.5 PASS 1.7
1240.0degF 1240.0 1239.5 1240.5 PASS 1.1
1260.0degF 1260.0 1259.5 1260.5 PASS 1.1
2500.0degF 2500.0 2499.0 2501.0 PASS 1.4

J Type Thermocouple

-200.0degF -200.3 -201.0 -199.0 PASS 2.1
-60.0degF -60.0 -61.0 -59.0 PASS 3.5
-40.0degF -40.1 -40.5 Bla® PASS 1.7
32.0degF 31.9 31.5 32.5 PASS 2.0
1240.0degF 1239.9 1239.5 1240.5 PASS 1.6
1260.0degF 1259.9 18215975 1260.5 PASS 1.6
1400.0degF 1399.8 1399.4 1400.6 PASS 1.8

T Type Thermocouple

-200.0degF -199.9 -201.0 -199.0 PASS 2.3
-60.0degF -59.8 -61.0 -59.0 PASS 2.3
-40.0degF -40.0 -40.5 -39,5 PASS 1.2
32.0degF 32.0 31.5 3235 PASS 1.7
750.0degF 749.9 749.5 750.5 PASS 2.0
CALIBRATOR CALIBRATION
K Type Thermocouple
-200.0degF -199.7 -201.0 -199.0 PASS 1.7
-60.0degF -59.9 -61.0 -59.0 PASS 3.1
-40.0degF =BIOFO -40.5 -39.5 PASS 1.5
32.0degF 32.0 31.5 32.5 PASS 1.7

Calibration Data for Certificate No. 525294 Rirsit01 Page 1 0of 2



Ulrich Méurologie inc,
Ulrich Metrology inc.
9912, Céte-de-Liesse

Tél. (514) 531-6652
Fax (614) 631-6122
info@ulrich.ca

ULRICHW  notnréal (Québec) HAT 1A1 www_ ulrich.ca
TRUE TEST ACCEPTANCE LIMITS PASS/

PARARMETER VALUE RESULT LOW HIGH FAIL TUR
1240.0degF 1240.2 1239.5 1240.5 PASS 1.1
1260.0degF 1260.2 1259.5 1260.5 PASS 1.1
2500.0degF 2500.5 2499.0 2501.0 PASS 1.4
J Type Thermocouple

-200.0degF -200.2 -201.0 ~199.0 PASS 2.1
-60.0degF -60.2 -61.0 -59.0 PASS 3.5
-40.0degF -40.1 -40.5 -39.5 PASS 1.7
32.0degF 31.8 31.5 32.5 PASS 2.0
1240.0degF 1240.1 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 -200.3 -201.0 -199.0 PASS 2.3
-60.0degF -60.3 -61.0 -59.0 PASS 2.3
-40.0degF -40.1 -40.5 -39.5 PASS 1.2
32.0degF 31.7 31.5 32.5 PASS 1.7
750.0degF 749.8 749.5 750.5 PASS 2.0

End of Test Data
Calibration Data for Certificate No. 525294 Rtrs|t01 Page 2 of 2



Ulrich Métrologie inc. Tél. (514) 631-6653
w Ulrich Metrology Inc. Fax (514) 631-6122 IS0 17025
9912, Cote-de-Liesse info@ulrich.ca T
ULRICH Montréal (Québec) HBT 1A1 www.ulrich.ca

CALIBRATION CERTIFICATE

Certificate no.: 525236 Calibration date:  April 07, 2016
Identification: SBI-188 Certificate issued: April 07, 2016
Description: POWER METER, P3INTERNATIONAL P4400 KILLA  Interval: 12 months
Size: AC 1 PHASE Due date: April 07, 2017
Manufacturer: P3INTERNATIONAL Procedure no.: MET/CAL
Model no.: P4400 KILL A WATT Environment: CLAS Type 2 Laboratory
Serial no.: 3039508 Temperature: 23+2°C
Humidity: 35-55% RH
Metrologist: YUK
Property of: SBI
250 RUE DE COPENHAGUE MZM
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. Measturement 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 signatory to the CIPM
Mutual Recognition Arrang (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.

@ Copyright of this Calibration Certificate CE-03-03 la owned by Ulrich Metrology Inc. and may nol be reproduced other than in full except with the prior approval of Ulrich Metrology Inc. HAnman nmLm Page 1 0of 1
201767P



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

Ulkrich Metrology inc. Fax (514) 631-6122
8912, Céte-de-Liesse info@ulrich.ca
ULAEGCHM  Metnréal (Québec) HST 1A1 wanw_ulrich.ca

CALIBRATION DATA

Certificate no.: 525236 Result: PASS

Identification: SBI-188 Condition: FOUND-LEFT

Description: POWER METER

Serial no.: 3039508

Procedure: P3 international P4400 KILL A WATT: Swift-e/187/355-M
CALIBRATION STANDARDS
Identification Description Manufacturer Model no. Cal. Date Due Date
UM-STW?7 STOPWATCH CONTROL COMPANY 1030 2015/12/31 2016/12/31
UM2-187 MULTIMETER FLUKE 187 2015/10/05 2016/10/31
95620062 CLAMP METER FLUKE 355 2016/03/28 2017/03/28
MEASUREMENT RESULTS (Per MET/CAL)

TRUE TEST ACCEPTANCE LIMITS PASS/

PARAMETER VALUE RESULT LOW HIGH FAIL TUR

Since the power meter specifications are not available
only test results and nominal values are given.

Measurement Uncertainty:
Voltage < .5%, Current < 1.6%, Power < 2.,1%
Frequency < 0.03%, KWH < 2.2

%
(]

250W load
119.6V @ 60Hz 119.2
2.00A 2.10
239.2W @ 60Hz 250.0
239.2VA @ 60Hz 252.0
1.00PF @ 60Hz 0.99
60.00Hz 59.90
500W load
120V @ 60Hz 120
4.01A 4,07
481.2W @ 60Hz 485.0
481.2VA @ 60Hz 485.0
1.00PF @ 60Hz 1.00
1000W load
120V @ 60Hz 120
8.12A 8.16
974.4W @ 60Hz 980.0
974.4VA Q@ 60Hz 980.0
1.00PF @ 60Hz 1.00
1700W load
120V @ 60Hz 120
14.10A 14.10
1692.0W @ 60Hz 1695.0
1692.0VA @ 60Hz 1697.0
1.00PF @ 60Hz 0.99
KWH TEST
0.50Kwh 0.50

End of Test Data

Calibration Data for Certificate No. 525236

Rrslt01
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MICRO PRECISION CALIBRATION e,
N

22835 INDUSTRIAL PLACE 38 %
’gg&g;ﬁﬁg;ﬁgﬁ GRASS VALLEY CA 95949 ﬁ&
. 530-268-1860 e
Z 4-:\'\ ¥ D1
= g= H = “ 'n',::\“\ Calibralion Laboratol
Certificate of Calibration CERT #3501
Date: Jul 19, 2016 Cert No. 222200812427074
Customer:

STOVE BUILDERS INTERNATIONAL INC.
PORTES 11-12

250 DE COPENHAGUE
SAINT-AUGUSTIN-DE-DESMAURES QC G3A 2H3 Work Order #: SAC-70080129
Purchase Order #: 49495
MPC Control #: DB6309 Serial Number: N/A
Asset ID: SBI-204 Department: N/A
Gage Type: PITOT STATIC TUBE Performed By: BARRY MORRIS
Manufacturer: DWYER INSTRUMENTS, INC. Received Condition: IN TOLERANCE
Model Number:  160S-24 Returned Condition: IN TOLERANCE
Size: N/A Cal. Date: July 14, 2016
Temp/RH: 68.0°F / 45.0% Cal. Interval: 12 MONTHS
ibrati Cal. Due Date: July 14, 2017
Calibration Notes: e -
Test Points
Seq. Description Standard Tolerance - Tolerance + As Found As Left UOM Result Uncertainty
1 Tested At: 0.100 0.090 0.110 0.100 0.100 infH20  Passed 0.003
2 Tested At: 0.200 0.190 0.210 0.200 0.200 InfH20  Passed 0.003
3 Tested At 0.300 0.290 0.310 0.300 0.300 infH20  Passed 0.003
4 Tested At: 0.400 0.390 0.410 0.400 0.400 infH20  Passed 0.003
Standards Used to Calibrate Equipment
1.D. Description. Model Serial Manufacturer Cal. Due Date Traceability #
AW3587 TIMER N/A N/A SPORTLINE Jun 2,2017  222200812372718
AW4419 MULTI-FUNCTION PRESSURE DPI 145 14501283 DRUCK Mar 18, 2018  222008122754295
INDICATOR
CR6447 PRECISION PRESSURE DPI 740 74002329 DRUCK Feb 1,2017  222008122841105
INDICATOR

Calibrating Technician: QC Approval: :
\g,cvvud YW@ g__ ANSHEL

BARRY MORRIS ]
Brian Gold

The reporied expanded uncertainty of measurement Is staled as the standard rtainty of t multiplled by the ge factor k=2, which for normal distribullon correspands to a coverage
probabiliity of approximately 96%. The standard uncertainty of measurement has baon datu:mlned in accordance with EA's Publicatlon and NIST Technical Nate 1297, 1994 Edltion. Services rendered
comply with ISO 17025:2005, ANSINCSL Z540-1, MPC Quallty Manual, MFPC €SD and with customer purchase order Inslructions.

Callbration cycles and resulting due dates were submitted/app d by the ct . Any ber of ractorﬁ may ciusa an Inslrumerit to drift out of tolerance befare the next scheduled callbration,
Recalibralion cycles should be hased on freq y of use, ar tal conditions and 5 y tic accuracy. The Information on Lhis report, pertains only to the Instrument
identified.

Al standards are Iraceable to Si through the National Institute of Standards and Technology (NIST) and/for r d national or j | standards laboratories. Servicas renderad Include proper

manufaclurer’s sarvice instruction and ara warranted for no less than thirty (30) days. This report may not be repraduced in part or In a whala without the prior written approval of the Issuing MPC lab.

Page 1 of 2 (CERT, Rev 3)



MICRO PRECI‘SION CALIBRATION

22835 INDUSTRIAL PLACE
%IESSRPETIE g:?:gg GRASS VALLEY CA 95949
o 530-268-1860
H H H H w:"h “,"‘\c ipratiol
Certificate of Calibration d e
Date: Jul 19, 2016 Cert No. 222200812427074

Procedures Used in this Event

Procedure Name Description
MANUFACTURER MANUAL REV CONTROL

Calibrating Technician: QC Approval: :
\é;&}lMJ )f\/\@.)v\ ~ g_ S Sam

BARRY MORRIS -
Brian Gold

The reported expanded uncertalnty of measurement Is stated as the standard uncertainty of measurement multiplled by the coverage factor k=2, which for normal distribution corresponds to a coverage
probabllity of approximately 95%. The standard uncertalnty of measurement has been determined In accordance with EA's Publication and NIST Technical Note 1297, 1994 Edltlon. Services rendered
comply with 1ISO 17025:2005, ANSI/NCSL Z540-1, MPC Quality Manual, MPC CSD and with customer purchase order Instructions.

Callbratlon cycles and resulting due dates were submitted/approved by the customer. Any number of factors may cause an Instrument to drift out of tolerance before the next scheduled callbration.

Recallbration cycles should be based on frequency of use, environmental condltions and ct 's ned sy ic accuracy. The Information on thls report, pertalns only to the instrument
identified.
All standards are traceabls to Sl through tha | of Standards and Technolegy (NIST) and/or recognized national or intarnational standards laboratorles. Services rendered Include proper

manufacturar’s service Instruction and are warranted for no less than thirty (30) days. This report may not be repraduced In part or In & whole without the prior written approval of the Issuing MPC lab,

Page 2 of 2 -(CERT, Rev 3)



Rapport d'étalonnage No.
Mettler Toledo

CA0003-509-040116

METTLER TOLEDO

Service Business Unit Industrial

1900 Polaris Parkway
Columbus, Ohio 43240
1-800-METTLER

ISO 9001 Registered
ANSI/NCSL Z540-1 Accrédité

Accrédité par I'American Association for
Laboratory Accreditation (A2LA)

(BccREDITED)  GERT.CALIBRATION #1902.02
Certificat d’étalonnage
Client
Société : SBI Fabricant De Poeles
Adresse : 250 Rue de Copenhague
Ville : Saint-Augustin-De-Desmaures Etat/Province : Quebec
Code postal : G3A 2H3 Astea Customer ID: 300276257
Instrument
Constructeur : SARTORIUS Modéle de terminal : N/A
Modéle : TE214S # série du terminal: N/A
No de série : 25851066 # série de l'imprimant ~ N/A
Capacité : 210g N/A
Résolution : 0,0001 g Nbre de Divisions: 2100000
Classe : | Procédure utilisée : NIST Handbook 44
No./ID d'inventaire: SBI-206

Procédure:

Le présent certificat est émis conformément aux conditions de certification accordées par
I'A2LA, en vertu de la norme ISO/IEC 17025. A2LA a évalué la capacité de mesure du
laboratoire et la tracabilité des normes nationales reconnues.

Date de calibrage :

Signataire autorisé
(A2LA) :

Etalons de travail

1-avr-2016 Date, prochaine Cal. 31-mars-2017

Dany Careau Signature: ELECTRONIC SIGNATURE

Retracabilité:

Les poids de test utilisés se référent au National Institute of Standards and Technology.

Jeu de poids no : Tracgabilité NIST No.: | Classe ASTM/OIML Date d'étalonnage : Date proch. étalonnage
0718 M15-050 M1 22-avr-2015 22-avr-2016
142 MT00997 F1 7-mai-2014 30-avr-2016
Q1 1415126 M1 1-juin-2015 1-juin-2016
Version Logiciel : 4.6.2.10 Page 1 sur 3
© METTLER TOLEDO

Toute reproduction partielle du certificat est interdite, sous réserve du consentement écrit préalable du laboratoire

émetteur.



Rapport d'étalonnage No.

Résultats de mesure

La température :

22°C

CA0003-509-040116

METTLER TOLEDO

Les conditions ambiantes ont été vérifiées afin d'assurer I'exactitude de I'étalonnage.

Test de variation

Avant Réglage

Poids Appliqués Position Valeur lue
1:50 g Position 1 50,0001 g
2:50¢g Position 2 50,0000 g
3:50¢g Position 3 50,0001 g
4:50¢g Position 4 50,0002 g
Erreur maximum : 0,0002 g
Max Erreur Admissible : 0,0003 g

Linéarité
Avant réglage
Poids Appliqués Valeur lue Erreur Erreur Dans la Tolérance
admissible
Zero 1,00 0,0000 g 0,0000 g 0,0000 g 0d 1d Oul
2,00 0,1000 g 0,1000 g 0,0000 g 0d 1d Oul
3,00 1,0000 g 0,9999 g -0,0001 g 1d 1d Ooul
4,00 10,0000 g 9,9999 g -0,0001 g 1d 2d Ooul
5,00 50,0000 g 50,0001 g 0,0001 g 1d 3d Ooul
6,00 100,0000 g 99,9999 g -0,0001 g 1d 3d Oul
7,00 150,0000 g 149,9998 g -0,0002 g 2d 3d Oul
Max 8,00 200,0000 g 200,0001 g 0,0001 g 1d 3d Oul
I:I Méthode de substitution utilisée
Un réglage de la balance a été requis
Si non, les résultats "avant réglage" correspondent aux résultats tel que laissé.
L1 oul M NON
Version Logiciel : 4.6.2.10 Page 2 sur 3
© METTLER TOLEDO

Toute reproduction partielle du certificat est interdite, sous réserve du consentement écrit préalable du laboratoire

émetteur.



Rapport d'étalonnage No. CA0003-509-040116

METTLER TOLEDO

Répétabilité
Poids appliqués : 10,0000 g
Chargé Vide Différence
1 9,9999 g 0,0000 g 9,9999 g
2 10,0000 g 0,0000 g 109
3 9,9999 g 0,0000 g 9,9999 g
Erreur maximale : 0,0001 g 1,0d
Tolérance : 0,0002 g 2d
Incertitude
Mesure de l'incertitude = 0,00017 g

L'incertitude de mesure représente les incertitudes étendues selon un facteur de sécurité K=2 générant un niveau
de confiance approximatif de 95 %. Des dispositions doivent étre prises en matiére d'environnement au lieu
d'étalonnage, d'incertitude induite par l'article en étalonnage et d'effets indésirables causés par le transport du
matériel d'étalonnage. Ces facteurs pourraient entrainer une incertitude plus grande que le CMC.

Remarques

Aucune.

Version Logiciel : 4.6.2.10

Page 3 sur 3
© METTLER TOLEDO

Toute reproduction partielle du certificat est interdite, sous réserve du consentement écrit préalable du laboratoire

émetteur.



Ulirich Métrologie Inc. Tél. (514) 631-6653
Ulrich Metrology Inc. Fax (514) 631-6122 ISQ 170as5

9912, Cote-de-Liesse info@ulrich.ca T
ULRICH Montréal (Québec) HBT 1A1 www.ulrich.ca
= = —— i
Certificate no.: 528221 Calibration date:  April 26, 2016
Identification: SBI-212 Certificate issued: April 26, 2016
Description: THERMO-HYGROMETER, AMPROBE TH-3 Interval: 12 months
Manufacturer: AMPROBE Due date: April 26, 2017
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 M_ZL&M
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 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 Arrang (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.

© Copyright of (his Calibration Certificate CE-03-03 is owned by Urich Metralogy Ine. and may not be reproduced ofher than i full excepl with the prior approval of Ulrich Melrology Inc. finnima gimmon Page 10of1
234528P



Ulrich Métrologie inc. Tél. (514) 631-6653
m Ulrich Metrology inc. Fax (514)631-6122
9912, Céte-de-Liesse info@ulrich.ca
ULRICHW  notnréal (Québec) HBT 1A1 wanw_ulrich.ca

CALIBRATION DATA

Certificate no.: 528221 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 2015/06/19 2016/06/30

MEASUREMENT RESULTS (Per MET/CAL)

TRUE TEST ACCEPTANCE LIMITS PASS/
PARARMETER VALUE RESULT Low HIGH FAIL TUR
TEMPERATURE CALIBRATION
23°C
22.94degC 23.30 22.14 23.74 PASS

RELATIVE HUMIDITY CALIBRATION AT 23°C

20% RH

19.95% 18.80 16.95 22.95 PASS
50% RH

50.01% 48.60 47.01 53.01 PASS
80% RH

79.98% 77.00 76.98 82.98 PASS

End of Test Data

Calibration Data for Certificate No. 528221 Rirs|t01 Page 1 of 1



METTLER TOLEDO

METTLER-TOLEDO, LLC

1900 Polaris Pkwy @
Columbus, OH 43240 ACCREDITED
1-800-METTLER Calibration Cert # 1788.01

Mass Calibration Certificate

Customer Information

=" = = -
Customer Name: Stove Builder International Inc. City: Saint-Augustin-De-Dema
Address: State / Province: QcC
250 Rue Copenhague
Purchase Order: Zip / Postal Code:  G3A 2H3

Measurement and Test Equipment Identification

Serial Number: B316238717 Date Received: 7121/12016
Manufacturer: Mettler-Toledo Condition: Good

Asset number: SBI-237-100mg/SBI-238-10g, Tolerance Class: OIML E2,F1,F2
200g

Environmental Conditions

Temperature: 20.969 °C Relative Humidity: 47.79 %RH

Barometric Pressure: 983.68 hPa Air Density: 1.1602 kg/m’

The standards used to perform this calibration are traceable to NIST through METTLER TOLEDO traceability number: MT5061
_ s —0 oY e b bB—//”7°/ V>  — bbb b8¥8¥ b b b bbb 8 s ——————0———=—————1

This certificate is issued in accordance with the conditions granted by A2LA under Certificate number 1788.01, which is based
on ISO/IEC17025. A2LA has assessed the measurement capability of the laboratory and its traceability to recognized national
standards. All uncertainties in this certificate are reported at a 95% (k=2) confidence factor.

This certificate may not be partially reproduced, except with prior written permission of the issuing laboratory and A2LA.
e _—. 0 —————o——o—————=0

Calibration Date: 07/25/2016 Next Calibration Due: 07/24/2018

. . l.),r.',.,. vl ,,,’ "‘\ UA2SIZ0ie
Calibration Technician: ~ Kathy Weatherbie Signature: I ———

Metrology Specialist Date

Page 1 of 5

16280500A



Certificate No: MT0056579

E_——eS———— e e ————— =S
As Found Data
e ==—_—-
Nominal True Mass Conv. Mass  Uncertainty Tolerance  Density

Value&Suffix Serial Number (9) (9) (mg, k=2) (mg) (g/cm?)
200g (B316238717) 200.001135 200.000947 0.036 3.0 7.95
109 (B316238717) 10.0000642 10.0000548 0.0079 0.20 7.95
100 mg (B316238717) 0.1000001 0.1000000 0.0017 0.016 7.95

162805004

Page 2 of 5



16280600A

Certificate No: MT0056579

As Left Data

e ————— ]
Nominal Serial True Mass Conv. Mass Uncertainty ~ Tolerance  Density
X = 3
Value&Suffix Number (9) (9) (mg, k=2) (mg) (g/cm?)
200g (B316238717) 200.001135 200.000947 0.036 3.0 7.95
10g (B316238717) 10.0000642 10.0000548 0.0079 0.20 7.95
100 mg (B316238717) 0.1000001 0.1000000 0.0017 0.016 7.95

Page 3 of 5



Certificate No: MT0056579

Comparators Used

#  Equipment Used Serial Number Equipment Type Calibration Due

#6 @ abXL B010016731 Automated Mass Comparator 06/30/2017
11# : a200XL B010016733 Automated Mass Comparator 04/30/2017
Comments
e —=_ . R —— —

100 mg weight s/n B316239338 has been added to this set s/n B316238717

Page 4 of 5
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Certificate No: MT0056579

Definitions

Nominal Value - The value as labeled on the weight or defined by shape in accordance with OIML R111 for
milligram weights. The number within the parentheses after the nominal value is the serial number of the set to
which the weight belongs.

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 - The procedures used to obtain the measurements results are based on SOPs as defined in
NIST IR6969. The same process was used to obtain the As Found and As Left results.

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 §
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MICRO PRECISION CALIBRATION a1,

22835 INDUSTRIAL PLACE
N(I:IgggRPETElgle :gg GRASS VALLEY CA 95949
0 530-268-1860 " =
7~ |ACCREDITED)
. gen -« - (’4,;“ N\‘\\“ ibratio
Certificate of Calibration ' it
Date: Jul 19, 2016 Cert No. 222200812427139
Customer:
STOVE BUILDERS INTERNATIONAL INC.
PORTES 11-12
250 DE COPENHAGUE
SAINT-AUGUSTIN-DE-DESMAURES QC G3A 2H3 Work Order #: SAC-70080129
Purchase Order #: 49495
MPC Control #: DB6310 Serial Number: 1959554
Asset |D: SBI-240 Department: N/A
Gage Type: MINI-VANE ANEMOMETER Performed By: BARRY MORRIS
Manufacturer: KESTREL Received Condition: IN TOLERANCE
Model Number: 3000 Returned Condition: IN TOLERANCE
Size: N/A Cal. Date: July 15, 2016
Temp/RH 68.0°F / 45.0% Cal. Interval: 12 MONTHS
: : l. Due Date: July 15, 2017
Calibration Notes: 2l Pue Dte
Test Points
Seq. Description Standard Tolerance - Tolerance + As Found As Left UOM Result Uncertainty
1 Velocity: 500 485 515 498 498 ft/min Passed 15
2 1,000 970 1030 995 995 ft/min Passed 29
3 3,000 2910 3090 2,994 2,994 fymin  Passed 87
4 6,000 5820 6180 5,981 5,981 ft/min Passed 120
5 Temperature: 21.0 20.0 22.0 21.0 21.0 DegC  Passed 0.1
6 Relative Humidity: 45.0 43.6 46.3 452 452 RH% Passed 0.65
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 29,2016  222008122715516
INSTRUMENTS
AE2821 ANEMOMETER AM-4822 N272316 LANDTEK Oct 29, 2016  222008122715506

Calibrating Technician: QC Approval: 5
ﬁmma Yass. :J/’;‘)_ Aao@

BARRY MORRIS
Brian Gold

The reported expanded uncertainty of measurement Is stated as the standard uncertainty of measurement muttlplled by the coverage factor k=2, which for normal distribution correspands te a coverage
probability of approximately 95%. The standard uncertalnty of meast t has been dalermined in accordance with EA’s Publication and NIST Technical Note 1297, 1894 Edltion. Services rendered
comply with ISO 17025:2005, ANSI/NCSL 2540-1, MPC Quality Manual, MPC CSD and with customer purchase order instrucllons.

Callbration cycles and resulting due dates were submitted/approved by the customer. Any number of factors may cause an Instrument to drift out of tolerance before the next scheduled callbration.
Recallbration cycles should be based on frequency of use, environmental condltions and customer’s established systematic accuracy. The information on this report, pertains only to the Instrument

Identifled.

All standards are traceable to S| through the National Institute of Standards and Technolagy (NIST) and/or recognized national or Intematlonat standards laboratorles. Services rendered include proper
manufacturer's service instruction and are warranted for no less than thirty (30) days. This report may not be repraduced in part or In a whole without the prior written approval of the issuing MPC lab.

Page 1 of 2 (CERT, Rev 3)



MICRO PRECISION CALIBRATION ww e,
NN

8 s
MICRO PRECISION ZCLE s =
CALIBRATION INC.
530-268-1860 = = R
z{//::-__\-\'\*» (ACCREDITED)

g Calibration Laboratery
CERT #935.01

Certificate of Calibration

Date: Jul 19, 2016
Procedures Used in this Event

Cert No. 222200812427139

Procedure Name Description

MPC-00182 Air Velocity, Temperature and Flow Meters, General, 9-9-2015 rev01

Calibrating Technician: QC Approval: )

BARRY MORRIS 1
Brian Gold

The reported expanded uncertalnty of measurement Is stated as the standard uncertalnty of measurement multiplied by the coverage factor k=2, which for normal distribution corresponds to a coverage
probability of approximately 95%. The standard uncertainty of measurement has been determined In accordance with EA's Publication and NIST Technlcal Note 1297, 1994 Edition, Services rendered
comply with ISO 17025:2005, ANSI/NCSL Z540-1, MPC Quallty Manual, MPC CSD and with customer purchase order Instructions.

Callbration cycles and resulting due dates were submltted/approved by the cust . Any number of factors may cause an instrument to drift out of tolerance before the next scheduled callbration.

Recallbration cycles should be based on frequency of use, environmental condltions and customer’s established systemallc accuracy. The Infarmation on this report, pertains only lo the instrument
{dentified.

All standards are traceable to S| through the National Institute of Standards and Technology (NIST) and/or recognized national or International standards laboratorles. Services rendered Include proper
manufacturer's service Instruction and are warranted for no less than thirty (30) days. This report may not be reproduced In part or In a whole without the prlor written approval of the issuing MPC lab.

Page 2 of 2 (CERT, Rev 3)
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Report of Calibration  j5=k«
coktTroLs s INSTRUMENEATION As FoundlAs Left -;{//"'_"‘\_-‘\:3 :g
S (ASSRERTLLD
00 OO0 A i CERT #r260.01
Procedure: Dwyer MS-121-LCD 0 to 0.1;0.25 inH20/7520Ip 8845A: Rev.1.0.A Page 1 of 3
Ut Calibration
Made by: Dwyer Report No.: AC16031301E51U01003612
Model: MS-124LCD Adjusted: No
Serial No.: E51U01003612 Condition: In Tolerance
ID No.: SBI253 Calibration Date: 18-Mar-2016
Description: Digital Pressure Gauge Calibration Due: 18-Mar-2017
Customer STOVE BUILDER INTERNATIONAL INC.  Environment
250 RUE DE COPENHAGUE SISPCIE) ARy
ST-AUSTIN-DE-DESMAURES, QC Humidity: 29%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-17025:2005 and ANSYNCSL 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 resulits relate to items calibrated only.

This report shall not be reproduced except in full without written approval of Alpha Controls and Instrumentation Inc.

STANDARDS

Instrument Model ID No./Serial No. Traceability No. Recall Date
Low Pressure Calibrator Ruska 7250LP PRE-CAL-06 1500188474/1500188475 29-Sep-2016
Multimeter Fluke 8845A ELC-MTR-04 AC15121397-9366020 13-Jan-2017
REMARKS:

Calibrated in vertical position.

Pl

Performed by: WL (/U—Aﬂﬂﬁ'h/ Reviewed by: /(
/

Tony Wheaton S\ Slava Peciurov

Quality Management System is assessed and registered by intertek as conforming to the requirements of 1S09001:2008
Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8  www.alphacontrols.com (800) 567-8686
Form: ROC101 Rev 8 data: MMC
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Report of Calibration 5= &
contnois W insthunenrarion As Found / As Left ,///:;\"\\“‘x (AccREDITED)
Drfyil N CALIBRATION
CERT #2260.01
Procedure: Dwyer MS-121-LCD 0 to 0.1;0.25 inH20/7520Ip 8845A: Rev.1.0.A Page 2 of 3
yur Calibration
Made by: Dwyer Report No.: AC16031301-E51U01003612
Model: MS-124LCD Adjusted: No
Serial No.: E51U01003612 Condition: In Tolerance
ID No.: SBIL253 Calibration Date: 18-Mar-2016
Description: Digital Pressure Gauge Calibration Due: 18-Mar-2017
Test Description STD uuT Error Tolerance Units P/E Uncertainty
Range: 0 to 0.1 inH20
Output signal: 4 to 20 mA
PRESSURE TEST
Display Reading 0.0000
Output @ 0.0000 inH20, mA 3.998
0.000 inH20 0.0000 0.0000 0.0000 10.0020 inH20 Pass 1.5e-04
Display Reading 0.0244
Output @ 0.025 inH20, mA 7.894
0.025 inH20 0.0250 0.0243 -0.0007 10.0020 inH20 Pass 1.5e-04
Display Reading 0.0488
Output @ 0.050 inH20, mA 11.803
0.050 inH20 0.0500 0.0488 -0.0012 +0.0020 inH20 Pass 1.5e-04
Display Reading 0.0737
Output @ 0.075 inH20, mA 15.802
0.075 inH20 0.0750 0.0738 -0.0012 +0.0020 inH20 Pass 1.5e-04
Display Reading 0.0991
Output @ 0.100 inH20, mA 19.905
0.100 inH20 0.1000 0.0994 -0.0006 +0.0020 inH20 Pass 1.5e-04
Display Reading 0.0735
Output @ 0.075 inH20, mA 15.755
0.075 inH20 0.0750 0.0735 -0.0015 10.0020 inH20 Pass 1.5e-04
Display Reading 0.0491
Qutput @ 0.050 inH20, mA 11.891
0.050 inH20 0.0500 0.0493 -0.0007 +0.0020 inH20 Pass 1.5e-04
Display Reading 0.0247
Output @ 0.025 inH20, mA 7.947
0.025 inH20 0.0250 0.0247 -0.0003 +0.0020 inH20 Pass 1.5e-04
Display Reading 0.0000
Output @ 0.0000 inH20, mA 3.999
0.000 inH20 0.0000 0.0000 0.0000 10.0020 inH20 Pass 1.5e-04
Range: 0 to 0.25 inH20
Output signal: 4 to 20 mA
PRESSURE TEST
Display Reading 0.0002
Output @ 0.0000 inH20, mA 3.999
0.0000 inH20 0.0000 0.0000 0.0000 +0.0025 inH20 Pass 1.5e-04
Display Reading 0.0620
Output @ 0.0625 inH20, mA 7.964
0.0625 inH20 0.0625 0.0619 -0.0006 10.0025 inH20 Pass 1.5e-04
Display Reading 0.1243
Output @ 0.1250 inH20, mA 11.942
0.1250 inH20 0.1250 0.1241 -0.0009 10.0025 inH20 Pass 1.5e-04
Quality Management System is assessed and registered by Intertek as conforming to the requirements of 1S09001:2008
Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8  www.alphacontrols.com (800) 567-8686
data: MMC

Form: ROC101 Rev 8



Sy,

NN 2
Report of Calibration 35—+ &
As Found / As Left TN (RECAEDRED)
oy W CALIBRATION
CERT #2260.01
Procedure: Dwyer MS-121-LCD 0 to 0.1;0.25 inH20/75201p 8845A: Rev.1.0.A Page 3 of 3
Uut Calibration
Made by: Dwyer Report No.: AC16031301E51U01003612
Model: MS-12+LCD Adjusted: No
Serial No.: E51U01003612 Condition: In Tolerance
ID No.: SBI253 Calibration Date: 18-Mar-2016
Description: Digital Pressure Gauge Calibration Due: 18-Mar-2017
I ripti STD Ut Error Tolerance Units PIE n in
Display Reading 0.1860
Output @ 0.1875 inH20, mA 15.906
0.1875 inH20 0.1875 0.1860 -0.0015 +0.0025 inH20 Pass 1.5e-04
Display Reading 0.2490
Output @ 0.2500 inH20, mA 19.940
0.2500 inH20 0.2500 0.2491 -0.0009 +0.0025 inH20 Pass 1.5e-04
Display Reading 0.1868
Output @ 0.1875 inH20, mA 15.959
0.1875 inH20 0.1875 0.1869 -0.0006 +0.0025 inH20 Pass 1.5e-04
Display Reading 0.1245
Output @ 0.1250 inH20, mA 11.960
0.1250 inH20 0.1250 0.1244 -0.0006 10.0025 inH20 Pass 1.5e-04
Display Reading 0.0618
Output @ 0.0625 inH20, mA 7.943
0.0625 inH20 0.0625 0.0616 -0.0009 +0.0025 inH20 Pass 1.5e-04
Display Reading 0.0000
Output @ 0.0000 inH20, mA 3.998
0.0000 inH20 0.0000 0.0000 0.0000 +0.0025 inH20 Pass 1.5e-04
END OF REPORT

Quality Management System is assessed and registered by Intertek as conforming to the requirements of 1S09001:2008

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8  www.alphacontrols.com (800) 567-8686
Form: ROC101 Rev 8 data: MMC
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Report of Calibration 5= @D
CONTROLY INETRUMENTATION As Left Z{'ﬁg M
| 0 T i CERT o2a0.01
Procedure: Dwyer MS-121-LCD 0 to 0.1;0.25 inH20/7520Ip 8845A: Rev. 1.0.A Page 1 of 3
uut Calibration
Made by: Dwyer Report No.: AC16031712-E52U01007512
Model: MS-124LCD Adjusted: Yes
Serial No.: E52U01007512 Condition: In Tolerance
ID No.: SBL254 Calibration Date: 7-Apr-2016
Description: Digital Pressure Gauge Calibration Due: 7-Apr-2017
Customer STOVE BUILDER INTERNATIONAL INC,  Environment
250 RUE DE COPENHAGUE Temperature: 24.0°C
ST-AUSTIN-DE-DESMAURES, QC Humidity: 26%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-17025:2005 and ANSYNCSL 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 report shall not be reproduced except in full without written approval of Alpha Controls and Instrumentation Inc.

STANDARDS

Instrument Model ID No./Serial No. Traceability No. Recall Date
Low Pressure Calibrator Ruska 7250LP PRE-CAL-06 1500188474/1500188475 29-Sep-2016
Multimeter Fluke 8845A ELC-MTR-04 AC15121397-9366020 13-Jan-2017
REMARKS:

Adjusted through cal menu on the unit.
Calibrated in vertical position.

/ )
Performed by: Reviewed by: /(

~ ﬁ‘ex Radomishelsky S\ Slava Peciurov

Quality Management System is assessed and registered by Intertek as conforming to the requirements of 1S09001:2008
Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8  www.alphacontrols.com (800) 567-8636
Form: ROC101 Rev 8 data: MMC




Report of Calibration —
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CoONTHOLY It umeNT AT DN 0
b %7~ [(ACCREDITED)
itk CALIBRATION
CERT #2260.01
Procedure: Dwyer MS-121-LCD 0 to 0.1;0.25 inH20/75201p 8845A: Rev. 1.0.A Page 2 of 3

uur Calibration

Made by: Dwyer Report No.: AC16031712-E52U01007512

Model: MS-124+LCD Adjusted: Yes

Serial No.: E52U01007512 Condition: In Tolerance

ID No.: SBI254 Calibration Date: 7-Apr-2016

Description: Digital Pressure Gauge Calibration Due: 7-Apr-2017

Test Description STD UuT Error Tolerance Units P/E Uncertainty

Range: 0 to 0.1 inH20

Output signal: 4 to 20 mA

PRESSURE TEST
Display Reading 0.0002
Output @ 0.0000 inH20, mA 4.014
0.000 inH20 0.0000 0.0001 0.0001 10.0020 inH20 Pass 1.5e-04
Display Reading 0.0254
Output @ 0.025 inH20, mA 8.072
0.025 inH20 0.0250 0.0255 0.0005 +0.0020 inH20 Pass 1.5e-04
Display Reading 0.05
Output @ 0.050 inH20, mA 12.004
0.050 inH20 0.0500 0.0500 0.0000 10.0020 inH20 Pass 1.5e-04
Display Reading 0.0752
Output @ 0.075 inH20, mA 16.024
0.075 inH20 0.0750 0.0752 0.0002 +0.0020 inH20 Pass 1.5e-04
Display Reading 0.1001
Output @ 0.100 inH20, mA 19.991
0.100 inH20 0.1000 0.0999 -0.0001 10.0020 inH20 Pass 1.5e-04
Display Reading 0.0752
Output @ 0.075 inH20, mA 16.022
0.075 inH20 0.0750 0.0751 0.0001 10.0020 inH20 Pass 1.5e-04
Display Reading 0.51
Output @ 0.050 inH20, mA 12.159
0.050 inH20 0.0500 0.0510 0.0010 10.0020 inH20 Pass 1.5e-04
Display Reading 0.0256
Output @ 0.025 inH20, mA 8.142
0.025 inH20 0.0250 0.0259 0.0009 +0.0020 inH20 Pass 1.5e-04
Display Reading 0.0000
Output @ 0.0000 inH20, mA 4.027
0.000 inH20 0.0000 0.0002 0.0002 +0.0020 inH20 Pass 1.5e-04

Range: 0 to 0.25 inH20

Output signal: 4 to 20 mA

PRESSURE TEST
Display Reading 0.0000
Output @ 0.0000 inH20, mA 4.015
0.0000 inH20 0.0000 0.0002 0.0002 10.0025 inH20 Pass 1.5e-04
Display Reading 0.0625
Output @ 0.0625 inH20, mA 8.003
0.0625 inH20 0.0625 0.0625 0.0000 10.0025 inH20 Pass 1.5e-04
Display Reading 0.125
Output @ 0.1250 inH20, mA 12.003
0.1250 inH20 0.1250 0.1250 0.0000 +0.0025 inH20 Pass 1.5e-04

Quality Management System is assessed and registered by Intertek as conforming to the requirements of 1ISO9001:2008

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8

Form: ROC101 Rev 8

www.alphacontrols.com (800) 567-8686

data: MMC
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Report of Calibration  j5—: L)
contThols M a NSTRUNMENTATION As Left a{'@? M
TR CALIBRATION
CERT #2260.01
Procedure: Dwyer MS-121-LCD 0 to 0.1;0.25 inH20/7520Ip 8845A: Rev. 1.0.A Page 3 of 3
uur Calibration
Made by: Dwyer Report No.: AC16031712-E52U01007512
Model: MS-12+LCD Adjusted: Yes
Serial No.: E52U01007512 Condition: In Tolerance
ID No.: SBL254 Calibration Date: 7-Apr-2016
Description: Digital Pressure Gauge Calibration Due: 7-Apr-2017
Test Description STD uut Error Tolerance Units PIE Uncertainty
Display Reading 0.187
Output @ 0.1875 inH20, mA 16.971
0.1875 inH20O 0.1875 0.1870 -0.0005 +0.0025 inH20 Pass 1.5e-04
Display Reading 0.2502
Output @ 0.2500 inH20, mA 20.009
0.2500 inH20 0.2500 0.2501 0.0001 +0.0025 inH20 Pass 1.5e-04
Display Reading 0.1875
Output @ 0.1875 inH20, mA 16.004
0.1875 inH20 0.1875 0.1876 0.0001 +0.0025 inH20 Pass 1.5e-04
Display Reading 0.1252
Output @ 0.1250 inH20, mA 12.037
0.1250 inH20 0.1250 0.1256 0.0006 10.0025 inH20 Pass 1.5e-04
Display Reading 0.063
Output @ 0.0625 inH20, mA 8.002
0.0625 inH20 0.0625 0.0625 0.0000 +0.0025 inH20 Pass 1.5e-04
Display Reading -0.0005
Output @ 0.0000 inH20, mA 3.979
0.0000 inH20 0.0000 -0.0003 -0.0003 1+0.0025 inH20 Pass 1.5e-04
END OF REPORT

Quality Management System is assessed and registered by Intertek as conforming to the requirements of 1ISO9001:2008

Alpha Controls & Instrumentation Inc., Suite 6, 361 Steelcase Road West, Markham, Ontario L3R 3V8

Form: ROC101 Rev 8

www.alphacontrois.com

(800) 567-8686
data: MMC






I * I Mesures Measurement Numéro du jeu de poids Emis le (AAAA-MM-JJ) Date d'expiration (AAAA-MM-JJ)
Canada Canada 01 2015-06-01 |2016-06-01
Un organisme An A¢ f gy
ency o
d’'Industrie Canada Indus%ry Canada Mettler Toledo Inc.

Adresse

2345 rue Watt,
G1lpP 3X2

District de Québec
1550, avenue d'Estimauville
Québec, Québec, G1J 0C4

Porte #15B, Québec, Québec

Personne ressource
Sylvain Doyon

Numéro de téléphone

581-742-3483

CERTIFICAT DE DESIGNATION

Etalons gravimétriques

Je soussigné(e), étant autorisé(e) par le ministre d'Industrie a exercer les pouvoirs du ministre d'Industrie conformément a l'article 13 (1) de
la Loi sur les poids et mesures,

1) certifie par la présente que I'étalon ou jeu d'étalons a été étalonné conformément a la Partie Ill du Réglement sur les poids et mesures et
par rapport a un étalon de référence tragable aux étalons nationaux de mesure du Canada par une chaine ininterrompue de
comparaisons ou les étalons nationaux de mesure sont maintenus par le Conseil national de recherches du Canada, et

2) désigne ledit étalon ou jeu d'étalons décris ci-dessous a titre d'étalon(s) local(aux):

Numeéro d'identification  Valeur Nominale |Numéro d'identification ~ Valeur Nominale ~[Numéro d'identification ~ Valeur Nominale ~ [Numéro d'identification  Valeur Nominale
Qi-101 20 kg Q1-102 20 kg 01-103 20 kg 01-104 20 kg
01-105 20 kg 01-106 20 kg 01107 20 kg 01-108 20 kg
01-109 20 kg 01-110 20 kg Di=111 20 kg D1~112 20 kg
01-113 20 kg 01=114 20 kg @1=115 20 kg 61=11%6 20 kg
Ql~11% 20 kg Q1~118 20 kg 0L=119 20 kg 01=120 20 kg
01-121 20 kg Q1-=122 20 kg ©01-123 20 kg 01-124 20 kg
Q1-125 20 kg 01-126 20 kg Q1=127 20 kg C1=128 20 kg
R1-129 20 kg 01=130 20 kg 01=131 20 kg 01+~132 20 kg
01-133 20 kg Q1-134 20 kg Q1-135 20 kg 01-136 20 kg
Q1-137 20 kg 01-138 20 kg 01-139 20 kg 01-140 20 kg
01-141 20 kg 01-142 20 kg 01-143 20 kg 01-144 20 kg
01-145 20 kg 01-146 20 kg Q1-147 20 kg Q1-148 20 kg
01-149 20 kg 01-150 20 kg
District Certifié par Désigné par : (Lettres moulées) Titre du poste
District de |Benoit Coutu-Castonguay Guy Tessier Gestionnaire de
Québec (28) J district 7/

Numéro du certificat d'étalonnage i 4 i i

o g (Ss}ajw District manager

-~
Le droit d'auteur de ce certificat appartient 8 Mesures Canada et ne doit pas
étre reproduit autrement qu'en totalité sans avoir préalablement obtenu
l'autorisation écrite de Mesures Canada.

IC2837FE (2013/07), Page 1 de 1

Canadi




Measurement
Canada

(Rd |

An Agency of

Mesures
Canada

Un organisme

DEVICE INSPECTION

CERTIFICATE

D'INSTRUMENT

CERTIFICAT D'INSPECTION

1415126

Industry Canada d’Industrie Canada
Establishment Name - Nom de I'entreprise Banner - Banniere District Zone Establishment Code - Code d'établissement
MeTTleR -Toledo |re *E _w,_o_(_m\_%_%l
Address - Adresse Place - Endroit Province
A3 Y5 Rue WAT I, PorTe # 158 Queec QueBec
Postal Code - Code postal Telephone - N° de téléphone Directions - Coordonnées
GIP 33Xy $8/-FYA-3982
Device Product | Inspec. | Project# | As Found Should be Equipment Com.
: : & 34 A 1% Instrument Cod T Result Trade Sector | recertified before/ Used Lingd
Device - Instrument Serial Number - N° de série %M%mm%mw\\ W—MMM“M-J Ne n_wwﬂ.q,\oﬂm:o: T Sub-type Oo%m mm Ow_mmw N° du Tel que mmww_mm» oom%qﬂmmﬁm_ BWMMMM M«Mws» mQ:.UwMEmE Luﬂo:ﬂ
YP® |Sous-type| produit |dinspec. | projet trouvé ¥R M utilisé com.
ETplow S Kl-lol €Qi~I50 Lo\w\\ — Sija0| | |50 = | — |V [90,0]| == [Mm3m]| |
CRavime Tk, AUES bo g _
ﬁv\% Pe: b vv Jet ety _
§o porn _
ko 400 _
[ 11 _
[ 1 1 _
foal il |
boalosl _
[ 1 |
| 11 _
N _
: Lok _
All Devices inspected Types Fully Inspected Details - Détails Amount - Montant
_H_ Instruments tous inspectés Types tous inspectés v el
a
$
Com. Line No. | Capt ; Inspector's Time h.a
zwﬂm:ﬁmoh m:MM_MMwQ Comments - Gommentaires ._.m—ﬂvw de l'inspecteur hat g
h a
\ O M3 M Distance _mﬁ g Jkm
i S i e g -~ I R Other charges
\ D .Wn\w\k\%\\\ Je Le ¢/ PeoQie 10 ), Autres frais
¢ 75
. = S Sub-Total
‘ O mt§x\hm‘ %W §16 v\.v» 3 Sous-total
D GST - TPS
PST - TVP
D TOTAL
0 e 16 Sttt e R121491807
Trader's Signature - Signature du commercant | certify that the above devices have been inspected Date Purchase Order # | certify that the charges as shown have been paid
Je c que les instruments ci-dessus ont été inspectés Y -A M D-J | N°de bon de commande Je certifie que les frais indiqués ont été payés

S o=y

2,843

N0 /5T0bl0/

IC 3417 (2009/04)



METTLER TOLEDO
1900 Polaris Pkwy

Coumbus, OH 43240

METTLER TOLEDO
1900 Polaris Pkwy
Coumbus, OH 43240

a @

1-800-METTLER ACCREDITED e -800-METTLER ACCREDITED
AUSRATON METLER 1 Jua SomeiTe METILER  TOLEDO
ertificate No. 1 Certificate No, 178801
Certificate No: MTO00957 Certificate No: MT00997
Serial Number : 493 Serial Number 142
Date Issued 02/24/2014 Date Issued 05/07/2014
Next Calibration Due :  02/28/2015 Next Calibration Due :  04/30/2016
Calibrated by : MTNA Calibrated by : MTNA
Traceability Number : MT5061 Traceability Number :  MT5061

Authorized Signature:

Qﬂm 9 &’LGQOL&M Authorized Signature: Mw

#

Nominal . Conv. Mass Uncertainty + Conv. Mass Uncertainty
_ Serial Nominal -
Value&Suffix homiher (9) (M3 Kk=2)  \aiye&Suffix il (9) (mg, k =2)
1 mg (493) 0.0010001 0.0011 1g 2 (142) 0.9999752 0.0030
2 mg (493) 0.0019982 0.0011 ; (142) 1.9999811 0.0040
2 mg (493) 0.0019993 0.0011 5+ (142) 1.9999735 0.0040
5 mg (493) 0.0050010 0.0011 J 142) 4.9999845 0.0050
10 mg (493) 0.0099991 0.0011 13 J E1 42) 9 9999710 0.0078
20 mg (493) 0.0200003 0.0011 o g (142) 19.9999618 0.0094
20 mg (493) 0.0199985 0.0011 ol (142) 19.9999623 0.0094
50 mg (493) 0.0499994 0.0013 > 142 50.000042 0.012
100 mg (493) 0.1000019 0.0017 ek ( 42) 99-999930 0.019
200 mg (493) 0.2000086 0.0021 1 g (j, 42) 200.000133 0.036
200 mg (493) 0.2000043 0.0021 uoe Ty 200.000266 0.036
500 mg (493) 0.5000039 0.0025 2009 e 500.000215 0.084
1g (493) 1.0000090 0.0030 it e 1000.00101 0.16
2 g (493) 2.0000015 0.0040 189 (142 1000.00259 0.20
2 g (493) 2.0000063 0.0040 1 K e 2000.00798 0.51
54 (493) 5.0000116 0.0050 <Kg (14<) 2000.00398 0.51
10 g (493) 10.0000060 0.0078 é 1 (142) 000.0171 22
20 g (493) 20.0000268 0.0094 X 1o goodm 11 2.2
20 g (493) 20.0000273 0.0094 kg 2 (142 50000111 2.2
50 g (493) 50.000062 0.012 okg 4 t142) U-O'l 31 2.2
100 g (493) 100.000069 0.019 5kg 4  (142) 5000.0151 39
200 g (493) 200.000063 0.030 5kg 5 (142) 5080'0091 2.2
200 g (493) 200.000087 0.030 okg B (1A% — |




2090-0-261

"pasn d3ue1 Y} JO 94,C UL} 19)BAIL) e

/3¢ [1077] o 0
06 LS 0% | co0] 0o
S/F 8852 © 00
«30 5 (] yug yug yua jLe) ueds 017
JION ) o) uedg o017
(ATuQ p1093Yy) 1827, 1504
TN—"p
SN
ag pinoys [endY \\ o pInoys [enpy ad pInoys [enoy
$27% | 220 P se ¢ [0 N0z O O 0
2R | 644 | Aks | S4E£ | 0o 0 o
309 |hr9 |00Ll | 5LS 7 o 0
(A[uQ p1032y) "TVO NVdS o¥az

(p10o9y pue isnlpy) 1s9]-21g

SYHAZA'IVNYV SNONNILLNOD
MY \ T . UL N uny # 199lo1g
— 227 .[opo :
,wzﬂ. uw [oPON M\MN |mc Joanoenuep
Jo a8eq T/=Z7 o/ -/ H=11:1q |

OMW3S 113 REREET




-

L

. AIR LIQUIDE

CERTIFICAT D'ANALYSE

MONTREAL SPECIALTY GAS PLANT
11201 RAY LAWSON

Client: QUEBEC
2230 BOUL, CHAREST O. STE-FOY

MONTREAL QC QUEBEC QUEBEC
H1J 1MG G1N 2G3 CANADA
Date d'analyse: DAM0SZ016 Mo de série; S5E-130251-A
Code de produit; SPG-2MX0014570 Mo d'ordre de fabrication: 16-SGM-1718
Qualité: CERTIFIE Pression: 13500 kPa {15°C)
Tailla: TAL 2000 psi {21°C)
Raccord de sortie du robinet:CGA 350 Volume: BOFOL
Date d'expiration: 03/05/2018

COMPOSANTS CONCENTRATION RESULTAT

NOMINALE D'ANALYSE
MONOXYDE DE CARBOME 0,8 % molaire 0,770 % molaire
AZOTE BALANCE BALANCE

Analyse reéails /(
Ty e
FHEDEE,L!:?EE@DWKH

£
METHODE DUAMALYSE:

La mithode d'analyse sl hasée sur e
Canads. Selan les bessing an chaisi p

PRECISION AMALYTIIUE:

Las spécifications pour les concenirations rapporisas sonl: +- ﬁ'f

concantralion Inddérieura 0.5%. Sauf indica m cantraire, la

peuven] dhanger an fenclicn de la nature, du e @l di o eoe

wwew.airiquide.ca

incipe de ln chromalographie en phase gazeuss comme décrll dans les Insiructians d'Opédmations de Alr Liguide
Féreniiellement un célecteur FID cu TCD svac une colenne capilaire ou une calonne remplie.

owr fes consliluants &n concentration supdrioune & 0.8% al +/- 5% pour les consfluanis en
danalyse &kl indiquée én pourcenlage cu corsftuant. Dans certaing cas, les valeurs
das conatituants du mélangs.

Page 1 de 1
C16-5GM-1718-1
13/06/2016

o)



m AlIR LIQUIDE

CERTIFICAT D'ANALYSE

MONTREAL SPECIALTY GAS PLANT Client: QUEBEC
11201 RAY LAWSOMN 2230 BOUL, CHAREST O, STE-FOY
MONTREAL QC LQUEBEC QUEBEC
H1J 1M8 G1N 2G3 CANADA
Date d'analyse: D305/2016 Mo de série; SGOO01STA
Caode de produit: SPG-2MX0024332 Mo d’ordre de febrication: 16-SGM-1726
Cualité:; CERTIFIE Pression: 7571.5 kPa (15°C)
Taille: TAL 1121 psi [21°C)
Raccord de soriie du robinetCGA 580 Volume: B86,0 L
Date dexpiration: 03/05/2018

COMPOSANTS CONCENTRATION|  RESULTAT

NOMINALE D'ANALYSE
DIOXYDE DE CARBONE 40 % molaire 38.4 % molaire
AZOTE BALANCE BALANCE

Am% i

SAMIA AMRANLB-SE. -

METHODE CRANALYSE:

La méthede danalyss esl basde sur le principe de la chromalegraphie an phase gazeuss comma déel dans les Instructions SOpérations da Ar Liguide
Canada, Selon les besoing.on chaigl préféranimliament un delectewr FID ou TCD awer une colonne caglisr ou Lee colonne remplie.

PRECISION AMALYTIOUE:

Les sphoficaliors pour les cancerdralions rapporides sont: + 2% pour les constluanis sn concantralion supdrdeurn & 0.5% ab +- 5% pour s consfuanis en

conceniralion inférieure 0.6%. Sauf indi n comtraire, la mion danalyse

e ingiquds &n powcenlage du consiuard, Dans cerlaing cae, lea valeurs

peuvanl charger e fanction de la nabune, duy nambee @1 de a8 conceniralion des conslieants du mélangs.

whanaairiquide.ca

Page 1 de 1
C16-SGM-1726-1
13/06/2016






Appendix D
Unit Drawings and Installation Manual

(Appendix left blank intentionally)
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CERTIFICATE OF CALIBRATION 35—~ }
OO O O N e
AT CALIBRATION
CERT #2260.01
Certificate Number: 2016002444 Page 1 of 1
Manufacturer: American Meter Company RMA: AC16081504
Model DTM-200A Workorder: 2016002444
Descripiion: Flow Meter Barcode: AL00021168-P
Senlal: 07J264834 Recelved: In Tolerance
ID: SBI-103 Callbration Date: 23-Sep-2016
Customer: STOVE BUILDER INTERNATIONAL INC. Callbration Due: 23-Sep-2017
250 RUE DE COPENHAGUE Temperaturs: 20.81°C
ST-AUGUSTIN-DE-DESMAURES HumidKy: 53.9%RH
QC, G3A 2H3 Procedure: SOP751-F01 (Rev.02)

Alpha Controls & Instrumentation Inc. certifies that the instrument listed above meets or exceeds manufacturing specifications. It has
been calibrated using equipment and/or standards whose accuracies are traceable to the National Institute of Standards and
Technology (NIST), or have been derived from acceptable values of natural physical constants, or by the ratio type of self-calibration.

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 Mode/ D Cal Date Due Date
Flow Transfer Standard Alicat MCRM-250SLPM-D FLOW-CAL-02 10-Dec-2015 10-Dec-2016
Stopwatch Extech HW30 MISC-SWT-04 04-Apr-2016 04-Apr-2017
Pressure Calibrator Druck DPI 150 PRE-CAL-02 09-Sep-2016 09-Sep-2017
High Precision HC2 probe Rotronic HC2-SH TRH-PRB-07 29-Jul-2016 29-Jan-2017

Noftes: Test Data attached.
{_ Porformed by: Slava Peciurov Reviewsd by: Ben Lemelin

(digitally signed)

(digitally signed)

Quality Management System is assessed and registered by Intertek as conforming to the requirements of ISO9001:2008

Form: ROC101 Rev 9




Flow Test Data Report

Date: Sep 23 2016
Operator: Slava Peciurov
Gas: Air

Test Data File:  C:\DHNCOMPASS for Flow\Data\American Meter Company\07J264834120160923_000.dat

DUT

Manufacturer American Meter Company
Model DTM-200A

SN 07J264834

ID

Flow Range 0.000 to 200.000 scth@70.0F
Output Range 0.000 to 200.000 scth@70.0F
Tolerance 1 %Span

Set Point Ref Flow DUT Flow DUT Output %Rdg Error %FS Error Status
(scfh@70.0F) (sch@70.0F)  (scth@70.0F) (sch@70.0F)

10.000 9.9958 10.100 10.100 1.043 0.052 Pass
50.000 49.9998 50.500 50.500 1.000 0.250 Pass
100.000 99.9995 100.000 100.000 0.001 0.000 Pass
150.000 149.9993 148.900 148.900 -0.733 -0.550 Pass
200.000 199.9990 198.400 198.400 -0.799 -0.799 Pass

%S Error vs. Reference Flow

1.00
0.75

0.50

L

NN RN R AR DN EEEE R

0.25
-0.00 -
.25 A

%FS Errar

.50

Ty

L1l i_"l"l I |'I LIl I L1 i [ 111 {_I 111 I_i L1 ITl I_II I
25 R0 75 100 126 160 176 200
Flow({scth@70.0F)

0.75
-1.00 4




Intertek Page 1 of 1

Dry Gas Metering System Calibration
Y factor for Method 5G sampling

Previous Calibration Comparision

Manufacturer: American Meter Company Date 2015-03-30 | Acceptable
Model: DTM-200A Deviation (5%) Deviation
Serial Number: 90R054300 y Factor 1.003 0.05015 0.004
Acceptance
Average Gas
Meter y Factor Current Calibration

1.007 Acceptable y Deviation 0.050
Calibration Date: 10-28-16 Maximum y Deviation 0.002
Calibrated by: Vincent Pelletier
Calibration Frequenc 6-months
Next Calibration Due: 03-08-16 Acceptance | Acceptable
Instrument Range: 1.000 cfm
Standard Temp.: 73 oF Reference Standard *
Standard Press.: 29.92 "Hg Standarld Model StandardVietstr
Barometric Press.: 30.24"Hg Calibrator | S/N 073264834
Signature/Date: M / /:’y/f 2016-10-28 Calib. Date Sept. 23, 2016

Calib. Value 0.9900 y factor (ref]
Calibration Paramete Run 1 Run - Run &
Vacuum ("Hg) 0.00 0.00 0.00
dH ("H20) 0.00 0.00 0.00
Initial Reference Meter 839.711 842.225 861.646
Final Reference Meter 842.200 861.646 868.037
Initial DGM 846.264 848.745 867.939
Final DGM 848.723 867.939 874.244
Temp. Ref. Meter (°F), Tr 65.6 65.8 64.8
Temperature DGM (°F), Td 67.6 67.8 67.5
Time (Minutes) 30.0 120.0 32.0
Net Volume Ref. Meter, Vr 2.489 19.421 6.391
Net Volume DGM, Vd 2.459 19.194 6.305
GasMeter y Factor = 1.006 1.006 1.009
Gas Meter y Factor Deviation (from avg. 0.001 0.001 0.002
OrificedH@ 0.00 0.00 0.00
Orifice dH@ Deviation (from avg.) 0.000 0.000 0.000
where: 0.081966667

1. Deviation = |Average value for all runs - catreun value|
2. y=[Vrx (y factor (ref)) x (Pb) x (Td + 460)Vd x (Pb + (dH / 13.6)) x (Tr + 460]
3. dH@ =0.0317 x dH / (Pb (Td + 460)) x [ (Tr 603 x time) / Vr ]2

* Reference calibration is traceable to NIST tlgloiNIST Test # 40674, Kimble ASTM E1272

SBI-046_10-2016



Intertek

Dry Gas Metering System Calibration
Y factor for Method 5G sampling

Previous Calibration Comparision

Page 1 of 1

Manufacturer: American Meter Company Date 2015-03-30 | Acceptable
Model: DTM-200A Deviation (5%) Deviation
Serial Number: 982332226 y Factor 1.006 0.0503 0.004
Acceptance
Average Gas
Meter y Factor Current Calibration

1.002 Acceptable y Deviation 0.050
Calibration Date: 10-28-16 Maximum y Deviation 0.001
Calibrated by: Vincent Pelletier
Calibration Frequenc 6-months
Next Calibration Due: 04-26-17 Acceptance | Acceptable
Instrument Range: 1.000 cfm
Standard Temp.: 73 oF Reference Standard *
Standard Press.: 29.92 "Hg Standarld Model StandardVietstr
Barometric Press.: 30.24"Hg Calibrator | S/N 073264834
Signature/Date: . M //{ 2016-10-28 Calib. Date Sept. 23, 2016

Calib. Value 0.9900 y factor (ref]
Calibration Paramete Run 1 Run - Run &
Vacuum ("Hg) 0.00 0.00 0.00
dH ("H20) 0.00 0.00 0.00
Initial Reference Meter | 825.914 831.864 836.619
Final Reference Meter 831.816 836.584 839.664
Initial DGM | 546.358 552.255 556.965
Final DGM 552.208 556.926 559.982
Temp. Ref. Meter (°F), Tr 65.2 66.0 65.2
Temperature DGM (°F), Td 66.6 66.9 66.9
Time (Minutes) 30.0 30.0 30.0
Net Volume Ref. Meter, Vr 5.902 4.720 3.045
Net Volume DGM, Vd 5.85 4.671 3.017
GasMeter y Factor = 1.001 1.002 1.002
Gas Meter y Factor Deviation (from avg. 0.001 0.000 0.000
OrificedH@ 0.00 0.00 0.00
Orifice dH@ Deviation (from avg.) 0.000 0.000 0.000
where: 0.195

1. Deviation = |Average value for all runs - catreun value|
2. y=[Vrx (y factor (ref)) x (Pb) x (Td + 460)Vd x (Pb + (dH / 13.6)) x (Tr + 460]
3. dH@ =0.0317 x dH / (Pb (Td + 460)) x [ (Tr 603 x time) / Vr ]2

* Reference calibration is traceable to NIST tlgloiNIST Test # 40674, Kimble ASTM E1272

SBI-047_10-2016



Intertek Page 1 of 1

Thermal Metering System Calibration
Y factor for Method 5G sampling

Previous Calibration Comparision

Manufacturer: Rockwell International Date N/A Acceptable
Model: S-275 Deviation (5%) Deviation
Serial Number: 00938 y Factor N/A 0 0.983
Acceptance Out of Limits
Average Gas
Meter y Factor Current Calibration
0.983 Acceptable y Deviation N/A
Calibration Date: 06-02-16 Maximum y Deviation N/A
Calibrated by: Vincent Pelletier
Calibration Frequenc 6-month
Next Calibration Due: 12-01-16 Acceptanclz N/A
Instrument Range: 1.000 cfm
Standard Temp.: 68.1 oF Reference Standard *
Standard Press.: 29.92 "Hg Standarld Model StandardVietstr
Barometric Press.: 30.1"Hg Calibrator | S/N 073264834
Signature/Date: M / /f 2016-06-02 Calib. Date Sept. 02, 2015
Calib. Value 0.9931 y factor (ref]
Calibration Paramete Run 1 Run - Run &
Vacuum ("Hg) 0.00 0.00 0.04
dH ("H20) 0.00 0.00 0.0d
Initial Reference Meter 700.10( 705.286 711.5p4
Final Reference Meter 705.05] 711.066 719.9p3
Initial DGM 501.23 506.448 512.6p7
Final DGM 506.21] 512.369 521.1p2
Temp. Ref. Meter (°F), Tr 73.2 73.6 74.0
Temperature DGM (°F), Td 74.2 74.0 74.9
Time (Minutes) 51.0 30.0 30.d
Net Volume Ref. Meter, Vr 4.951 5.781 8.419
Net Volume DGM, Vvd 4972 5.921 8.465
GasMeter y Factor = 0.991 0.970 0.989
Gas Meter y Factor Deviation (from avg. 0.007 0.013 0.006
Orifice dH@ 0.00 0.00 0.00
Orifice dH@ Deviation (from avg.) 0.000 0.000 0.000
where: 0.097490196

1. Deviation = |Average value for all runs - catreun value|
2. y=[Vrx (y factor (ref)) x (Pb) x (Td + 460)Vd x (Pb + (dH / 13.6)) x (Tr + 460]
3. dH@ =0.0317 x dH / (Pb (Td + 460)) x [ (Tr 603 x time) / Vr ]2

* Reference calibration is traceable to NIST tlgloiNIST Test # 40674, Kimble ASTM E1272

SBI-276_06-2016



Intertek

Manufacturer:

Thermal Metering System Calibration
Y factor for Method 5G sampling

American Meter Company

Model:

DTM-200A

Serial Number:

SBI-046 (90R054300) Systéme 1

Page 1 of 1

Previous Calibration Comparision
Date 2016-10-28 | Acceptable
Deviation (5%) Deviation
y Factor 1.003 0.05015 0.000
Acceptance Acceptable

Average Gas
Meter y Factor Current Calibration
1.003 Acceptable y Deviation 0.050
Calibration Date: 11-15-16 Maximum y Deviation 0.001
Calibrated by: Claude Paré
Calibration Frequency: Post Test Calibration
Next Calibration Due: Acceptancel Acceptable
Instrument Range: 1.000 cfm
Standard Temp.: 69.2 oF Reference Standard *
Standard Press.: 29.92 "Hg Standand  Model Standard Test Meter
Barometric Press.: 30.06"Hg Calibrator | S/N 07J264834
Signature/Date: W - 2016-11-15 Calib. Date  23-sept-16
Calib. Value 0.9900 y factor (ref

Calibration Paramete Run ] Run 2 Run :
Vacuum ("Hg) 0.00 0.00 0.04
dH ("H20) 0.00 0.00 0.04
Initial Reference Meter 869.1 874.3 8798
Final Reference Meter 874.1 879.3 88418
Initial DGM 39.574 44.73B 50.184
Final DGM 44532 49.691 55.34
Temp. Ref. Meter (°F), Tr 68.2 68.7 70.4
Temperature DGM (°F), Td 69.9 71.5 72.9
Time (Minutes) 35.0 35.0 35.4
Net Volume Ref. Meter, Vr 5.000 5.000 5.000
Net Volume DGM, Vd 4.958 4.961 4.956
G

(from avg.) 0.000
Orifice dH@ Deviation (from avg.) 0.000 0.000

where: 0.141657143

1. Deviation = |Average value for all runs - cutnem value|
2. y=[Vrx (y factor (ref)) x (Pb) x (Td + 460]Vd x (Pb + (dH / 13.6)) x (Tr + 460]
3. dH@ =0.0317 x dH / (Pb (Td + 460)) x [ (Tr +03& time) / Vr ]2

* Reference calibration is traceable to NIST througBNTest # 40674, Kimble ASTM E1272

SBI-046_11-2016 - PT systeme 1.xIs



Intertek Page 1 of 1

Thermal Metering System Calibration
Y factor for Method 5G sampling

Previous Calibration Comparision

Manufacturer: American Meter Company Date 2016-10-28 | Acceptable
Model: DTM-200A Deviation (5%) Deviation
Serial Number: SBI-047 (982332226) Systéeme 2 y Factor 1.006 0.0503 0.006
Acceptance Acceptable
Average Gas
Meter y Factor Current Calibration
1.000 Acceptable y Deviation 0.050
Calibration Date: 11-15-16 Maximum y Deviation 0.001
Calibrated by: Claude Paré
Calibration Frequency: Post Test Calibration
Next Calibration Due: Acceptancel Acceptable
Instrument Range: 1.000 cfm
Standard Temp.: 70.9 oF Reference Standard *
Standard Press.: 29.92 "Hg Standand  Model Standard Test Meter
Barometric Press.: 30.03"Hg Calibrator | S/N 07J264834
Signature/Date: W/ - 2016-11-15 Calib. Date  23-sept-16
Calib. Value 0.9900 y factor (ref
Callpration Paramete Run ] Run 2 Run ¢
Vacuum ("Hg) 0.00 0.00 0.04
dH ("H20) 0.00 0.00 0.04
Initial Reference Meter 886.9 892.1 8973
Final Reference Meter 891.9 897.1 9023
Initial DGM 735.36 740.53b 745.7p2
Final DGM 740.334 745.500 750.6f4
Temp. Ref. Meter (°F), Tr 71.2 71.5 72.4
Temperature DGM (°F), Td 73.7 73.8 74.3
Time (Minutes) 33.0 33.0 33.4
Net Volume Ref. Meter, Vr 5.000 5.000 5.000
Net Volume DGM, Vd 4973 4.967 4.972
G
(from avg.) 0.000
ice d: 000 0
Orifice dH@ Deviation (from avg.) 0.000 0.000
where: 0.15069697

1. Deviation = |Average value for all runs - cutnem value|
2. y=[Vrx (y factor (ref)) x (Pb) x (Td + 460]Vd x (Pb + (dH / 13.6)) x (Tr + 460]
3. dH@ =0.0317 x dH / (Pb (Td + 460)) x [ (Tr +03& time) / Vr ]2

* Reference calibration is traceable to NIST througBNTest # 40674, Kimble ASTM E1272

SBI-047_11-2016 - PT systeme 2.xIs



Intertek Page 1 of 1
Thermal Metering System Calibration
Y factor for Method 5G sampling
Previous Calibration Comparision
Manufacturer: Rockwell international Date 2016-11-15 | Acceptable
Model: S-275 Deviation (5%) Deviation
Serial Number: SBI-276 (009388) y Factor 0.983 0.04915 0.014
Acceptance Acceptable
Average Gas
Meter y Factor Current Calibration
0.997 Acceptable y Deviation 0.050
Calibration Date: Maximum y Deviation 0.002
Calibrated by: Claude Paré
Calibration Frequency: Post Test Calibration
Next Calibration Due: 06-30-00 Acceptanc* Acceptable
Instrument Range: 1.000 cfm
Standard Temp.: 71.7 oF Reference Standard *
Standard Press.: 29.92 "Hg Standand  Model Standard Test Meter
Barometric Press.: 30 "Hg Calibrator | S/N 07J264834
Signature/Date: W" - 2016-11-16 Calib. Date  23-sept-16
Calib. Value 0.9900 y factor (ref
Callpration Paramete Run ] Run 2 Run ¢
Vacuum ("Hg) 0.00 0.00 0.04
dH ("H20) 0.00 0.00 0.04
Initial Reference Meter 903.2 908.% 913K
Final Reference Meter 908.2 913.% 918J)
Initial DGM 622.2] 627.4f 632.645
Final DGM 627.117 632.43p 637.42
Temp. Ref. Meter (°F), Tr 72.2 72.4 72.1
Temperature DGM (°F), Td 72.2 72.4 72.1
Time (Minutes) 32.0 33.0 33.4
Net Volume Ref. Meter, Vr 5.000 5.000 5.000
Net Volume DGM, Vd 4.96 4.965 4.975
G
(from avg.) 0.002
Orifice dH@ Deviation (from avg.) 0.000 0.000

0.155
1. Deviation = |Average value for all runs - cutnem value|
2. y=[Vrx (y factor (ref)) x (Pb) x (Td + 460]Vd x (Pb + (dH / 13.6)) x (Tr + 460]
3. dH@ =0.0317 x dH / (Pb (Td + 460)) x [ (Tr +03& time) / Vr ]2

where:

* Reference calibration is traceable to NIST througBNTest # 40674, Kimble ASTM E1272

SBI-276_11-2016 - PT systeme 3.xIs



Appendix F
Unit Pre-Burn Documentation



09-08-2016

Elapsed Flue Room Tunnel
Time temp temp dry bulb top back right left bottom scale
(min) °F °F °F °F °F °F °F °F Ibs
0 431.67 77.91 114.52 N/A N/A N/A N/A N/A 5.94
10 360.24 78.29 124.57 N/A N/A N/A N/A N/A 5.45
20 334.72 78.31 120.85 N/A N/A N/A N/A N/A 4.95
30 329.64 78.14 119.19 N/A N/A N/A N/A N/A 4.46
40 328.12 77.07 118.34 N/A N/A N/A N/A N/A 3.96
50 327.58 76.46 117.95 N/A N/A N/A N/A N/A 3.47
60 327.50 76.15 117.98 N/A N/A N/A N/A N/A 2.97
70 320.08 76.93 117.03 N/A N/A N/A N/A N/A 2.48
80 317.38 76.55 117.02 N/A N/A N/A N/A N/A 1.98
90 305.30 75.85 114.52 N/A N/A N/A N/A N/A 1.49
100 326.99 75.82 116.07 N/A N/A N/A N/A N/A 0.99
110 334.06 75.90 116.63 N/A N/A N/A N/A N/A 0.50
120 319.16 75.90 115.71 N/A N/A N/A N/A N/A 0.00
09-14-2016
Elapsed Flue Room Tunnel
Time temp temp dry bulb top back right left bottom scale
(min) °F °F °F °F °F °F °F °F Ibs
0 214.02 77.94 96.05 N/A N/A N/A N/A N/A 1.48
10 209.86 77.54 95.05 N/A N/A N/A N/A N/A 1.23
20 202.91 77.18 93.80 N/A N/A N/A N/A N/A 1.00
30 198.50 77.14 92.92 N/A N/A N/A N/A N/A 0.79
40 208.92 75.40 93.00 N/A N/A N/A N/A N/A 0.49
50 204.78 75.22 92.44 N/A N/A N/A N/A N/A 0.25
60 207.35 74.79 92.22 N/A N/A N/A N/A N/A 0.00

09-20-2016



Elapsed Flue Room Tunnel
Time temp temp dry bulb top back right left bottom scale
(min) °F °F °F °F °F °F °F °F Ibs
0 227.97 71.70 83.41 N/A N/A N/A N/A N/A 1.17
10 228.29 70.72 83.41 N/A N/A N/A N/A N/A 0.98
20 226.14 71.34 83.36 N/A N/A N/A N/A N/A 0.79
30 225.70 71.89 83.88 N/A N/A N/A N/A N/A 0.58
40 222.54 72.27 83.89 N/A N/A N/A N/A N/A 0.40
50 229.61 71.63 83.87 N/A N/A N/A N/A N/A 0.19
60 229.35 73.34 84.90 N/A N/A N/A N/A N/A 0.00
09-26-2016
Elapsed Flue Room Tunnel
Time temp temp dry bulb top back right left bottom scale
(min) °F °F °F °F °F °F °F °F Ibs
0 325.15 70.19 73.52 N/A N/A N/A N/A N/A 3.76
10 266.10 70.42 72.98 N/A N/A N/A N/A N/A 3.44
20 254.52 70.26 72.47 N/A N/A N/A N/A N/A 3.13
30 249.93 69.19 71.45 N/A N/A N/A N/A N/A 2.82
40 252.53 69.71 72.59 N/A N/A N/A N/A N/A 2.50
50 246.58 69.83 70.06 N/A N/A N/A N/A N/A 2.19
60 250.46 69.73 70.39 N/A N/A N/A N/A N/A 1.88
70 239.39 69.02 69.97 N/A N/A N/A N/A N/A 1.56
80 238.06 69.83 70.66 N/A N/A N/A N/A N/A 1.25
90 241.14 69.20 70.44 N/A N/A N/A N/A N/A 0.94
100 242.22 69.47 71.84 N/A N/A N/A N/A N/A 0.63
110 243.76 69.80 69.81 N/A N/A N/A N/A N/A 0.31
120 207.79 69.57 70.66 N/A N/A N/A N/A N/A 0.00
09-27-2016
Elapsed Flue Room Tunnel
Time temp temp dry bulb top back right left bottom scale



(min) °F °F °F °F °F °F °F °F Ibs
0 300.32 70.12 73.04 N/A N/A N/A N/A N/A 3.99
10 266.92 70.26 72.32 N/A N/A N/A N/A N/A 3.66
20 256.75 70.05 71.93 N/A N/A N/A N/A N/A 3.33
30 247.89 69.18 72.51 N/A N/A N/A N/A N/A 2.99
40 254.72 69.65 68.88 N/A N/A N/A N/A N/A 2.66
50 255.66 69.64 71.46 N/A N/A N/A N/A N/A 2.33
60 257.68 69.92 70.37 N/A N/A N/A N/A N/A 2.00
70 254.48 69.97 68.77 N/A N/A N/A N/A N/A 1.66
80 259.14 69.71 69.93 N/A N/A N/A N/A N/A 1.33
90 256.97 70.57 71.52 N/A N/A N/A N/A N/A 1.00
100 254.24 70.16 69.74 N/A N/A N/A N/A N/A 0.67
110 255.05 70.27 71.37 N/A N/A N/A N/A N/A 0.33
120 212.94 70.66 71.65 N/A N/A N/A N/A N/A 0.00

09-28-2016
Elapsed Flue Room Tunnel

Time temp temp dry bulb top back right left bottom scale

(min) °F °F °F °F °F °F °F °F Ibs
0 299.91 71.79 94.15 N/A N/A N/A N/A N/A 4.26
10 268.92 71.21 89.18 N/A N/A N/A N/A N/A 3.91
20 265.63 71.26 87.77 N/A N/A N/A N/A N/A 3.55
30 262.23 70.93 87.28 N/A N/A N/A N/A N/A 3.20
40 262.26 71.15 87.16 N/A N/A N/A N/A N/A 2.84
50 259.03 70.95 87.17 N/A N/A N/A N/A N/A 2.49
60 265.44 71.14 87.30 N/A N/A N/A N/A N/A 2.13
70 265.08 71.49 87.71 N/A N/A N/A N/A N/A 1.78
80 267.73 71.01 87.66 N/A N/A N/A N/A N/A 1.42
90 265.14 71.62 87.71 N/A N/A N/A N/A N/A 1.07
100 263.80 71.97 87.83 N/A N/A N/A N/A N/A 0.71
110 260.51 71.96 87.36 N/A N/A N/A N/A N/A 0.36
120 214.38 71.46 83.92 N/A N/A N/A N/A N/A 0.00



18-10-2016

Elapsed Flue Room Tunnel
Time temp temp dry bulb top back right left bottom scale
(min) °F °F °F °F °F °F °F °F Ibs
0 343.65 74.35 72.88 N/A N/A N/A N/A N/A 4.43
10 311.15 70.67 71.60 N/A N/A N/A N/A N/A 4.01
20 292.91 70.31 72.06 N/A N/A N/A N/A N/A 3.63
30 283.71 70.03 71.16 N/A N/A N/A N/A N/A 3.23
40 278.21 69.27 70.95 N/A N/A N/A N/A N/A 2.86
50 277.11 69.28 70.79 N/A N/A N/A N/A N/A 2.48
60 279.28 69.66 70.78 N/A N/A N/A N/A N/A 2.07
70 274.19 69.61 71.05 N/A N/A N/A N/A N/A 1.69
80 271.49 69.12 70.65 N/A N/A N/A N/A N/A 1.31
90 273.28 69.35 71.16 N/A N/A N/A N/A N/A 0.92
100 261.58 69.93 70.61 N/A N/A N/A N/A N/A 0.58
110 269.46 69.59 70.64 N/A N/A N/A N/A N/A 0.20
120 219.90 69.91 71.22 N/A N/A N/A N/A N/A 0.00
19-10-2016
Elapsed Flue Room Tunnel
Time temp temp dry bulb top back right left bottom scale
(min) °F °F °F °F °F °F °F °F Ibs
0 331.94 70.82 98.68 N/A N/A N/A N/A N/A 4.51
10 293.34 71.09 95.12 N/A N/A N/A N/A N/A 4.14
20 280.55 71.40 93.63 N/A N/A N/A N/A N/A 3.73
30 273.34 71.73 92.64 N/A N/A N/A N/A N/A 3.35
40 270.95 71.83 92.17 N/A N/A N/A N/A N/A 2.97
50 262.83 71.71 91.45 N/A N/A N/A N/A N/A 2.60
60 265.12 71.28 91.40 N/A N/A N/A N/A N/A 2.21
70 264.80 70.52 91.52 N/A N/A N/A N/A N/A 1.81
80 263.42 71.57 91.46 N/A N/A N/A N/A N/A 1.44
90 267.54 71.54 91.63 N/A N/A N/A N/A N/A 1.02



100 268.92 71.45 91.69 N/A N/A N/A N/A N/A 0.62
110 266.86 72.07 91.66 N/A N/A N/A N/A N/A 0.24
120 221.48 72.12 86.47 N/A N/A N/A N/A N/A 0.00
19-10-2016 & 20-10%20460N
Elapsed Flue Room Tunnel
Time temp temp dry bulb top back right left bottom scale
(min) °F °F °F °F °F °F °F °F Ibs

0 189.29 69.88 80.77 N/A N/A N/A N/A N/A 35.29
10 235.58 69.21 85.02 N/A N/A N/A N/A N/A 34.83
20 249.54 70.10 86.93 N/A N/A N/A N/A N/A 34.44
30 257.06 68.77 88.20 N/A N/A N/A N/A N/A 34.06
40 258.92 68.26 88.43 N/A N/A N/A N/A N/A 33.66
50 256.02 67.91 88.24 N/A N/A N/A N/A N/A 33.29
60 259.12 68.09 88.44 N/A N/A N/A N/A N/A 32.91
70 261.24 68.18 88.52 N/A N/A N/A N/A N/A 32.51
80 258.61 68.17 89.25 N/A N/A N/A N/A N/A 32.12
90 262.09 67.54 88.96 N/A N/A N/A N/A N/A 31.74
100 184.62 68.36 83.42 N/A N/A N/A N/A N/A 31.69
110 127.77 66.97 78.70 N/A N/A N/A N/A N/A 31.74
120 217.09 67.64 85.16 N/A N/A N/A N/A N/A 31.28
130 243.75 67.33 88.16 N/A N/A N/A N/A N/A 30.89
140 247.42 67.14 88.83 N/A N/A N/A N/A N/A 30.53
150 259.62 68.24 90.20 N/A N/A N/A N/A N/A 30.13
160 265.52 70.07 91.21 N/A N/A N/A N/A N/A 29.76
170 268.75 70.81 91.64 N/A N/A N/A N/A N/A 29.37
180 265.73 71.12 91.63 N/A N/A N/A N/A N/A 29.04
190 269.45 71.37 91.71 N/A N/A N/A N/A N/A 28.65
200 266.30 69.39 91.57 N/A N/A N/A N/A N/A 28.28
210 266.01 66.55 90.53 N/A N/A N/A N/A N/A 27.84
220 266.68 65.95 90.31 N/A N/A N/A N/A N/A 27.42
230 265.88 65.61 90.19 N/A N/A N/A N/A N/A 27.00
240 258.83 68.51 90.35 N/A N/A N/A N/A N/A 26.63



250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580

263.99
262.46
264.52
265.02
266.08
264.91
265.22
262.69
263.40
260.52
264.99
261.83
256.36
255.69
265.34
264.71
260.89
261.95
267.36
261.64
261.98
269.23
270.29
263.69
261.11
263.79
262.51
262.90
264.20
258.13
261.14
263.59
262.16
262.19

70.14
70.33
70.57
70.85
71.48
71.77

71.21
71.14

71.22
70.96
71.01
70.90
70.92
71.30
71.11
70.60
70.84
70.92
70.72
71.40
70.95
70.53
70.59
70.54
70.52
71.08
70.41
70.01
70.19
70.63
70.62
70.37
70.60
70.73

91.01
90.94
90.87
91.03
91.49
91.63
91.25
90.95
91.02
90.61
91.02
90.84
90.54
90.42
90.85
90.88
90.64
90.68
90.97
90.58
90.59
90.96
91.06
90.66
90.07
90.45
90.49
90.37
90.36
89.85
90.17
90.15
90.10
89.87

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

26.29
25.92
25.54
25.16
24.78
24.42
24.04
23.66
23.29
22.90
22.52
22.14
21.80
21.41
21.00
20.61
20.24
19.85
19.44
19.06
18.67
18.25
17.87
17.49
17.11
16.70
16.30
15.91
15.52
15.15
14.75
14.35
13.96
13.55



590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920

261.90
260.74
260.18
259.57
260.17
258.59
258.56
253.46
256.43
259.78
259.69
258.45
259.37
258.69
251.47
258.10
257.81
260.13
254.78
256.57
262.95
261.62
259.50
258.37
257.17
256.30
255.54
260.04
266.12
266.25
266.09
263.95
254.11
259.88

70.65
70.45
70.41
70.57
70.54
70.69
70.03
70.53
71.37
70.39
70.14
70.34
70.55
69.89
69.94
69.71
70.56
69.55
69.78
70.21
69.34
69.82
70.15
69.51
69.39
69.96
69.57
69.58
69.45
69.65
69.44
69.35
69.61
69.14

89.67
89.56
89.34
89.46
89.42
89.17
89.19
88.63
88.89
88.98
88.98
88.83
88.69
88.77
88.00
88.35
88.33
88.51
87.97
88.20
88.17
88.46
88.18
88.26
87.96
87.97
87.58
88.01
88.71
88.49
88.65
88.44
87.62
87.73

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

13.16
12.77
12.39
12.00
11.60
11.20
10.83
10.48
10.07
9.68
9.29
8.89
8.50
8.10
7.75
7.36
6.96
6.55
6.20
5.82
5.40
4.99
4.63
4.24
3.87
3.49
3.11
2.71
2.31
1.91
1.52
1.13
0.77
0.35



930 260.25 69.19 88.03 N/A N/A N/A N/A N/A 0.00
20-10-2016 & 21-15%20160N
Elapsed Flue Room Tunnel
Time temp temp dry bulb top back right left bottom scale
(min) °F °F °F °F °F °F °F °F Ibs
0 255.55 68.51 90.86 N/A N/A N/A N/A N/A 36.01
10 269.82 68.45 91.86 N/A N/A N/A N/A N/A 35.63
20 269.70 70.90 93.37 N/A N/A N/A N/A N/A 35.26
30 271.24 70.77 93.50 N/A N/A N/A N/A N/A 34.90
40 268.75 71.18 93.61 N/A N/A N/A N/A N/A 34.51
50 271.66 71.02 93.93 N/A N/A N/A N/A N/A 34.13
60 274.53 71.14 93.82 N/A N/A N/A N/A N/A 33.76
70 270.10 71.22 93.76 N/A N/A N/A N/A N/A 33.38
80 272.60 71.12 93.93 N/A N/A N/A N/A N/A 32.98
90 269.86 71.50 93.83 N/A N/A N/A N/A N/A 32.60
100 273.63 71.55 94.11 N/A N/A N/A N/A N/A 32.22
110 264.78 70.97 93.09 N/A N/A N/A N/A N/A 31.88
120 276.30 71.35 93.79 N/A N/A N/A N/A N/A 31.47
130 271.50 71.26 93.69 N/A N/A N/A N/A N/A 31.09
140 271.36 71.51 93.49 N/A N/A N/A N/A N/A 30.71
150 274.80 71.03 94.05 N/A N/A N/A N/A N/A 30.31
160 275.42 70.82 93.87 N/A N/A N/A N/A N/A 29.92
170 279.06 71.05 93.87 N/A N/A N/A N/A N/A 29.52
180 272.53 70.93 93.63 N/A N/A N/A N/A N/A 29.13
190 273.41 71.22 93.60 N/A N/A N/A N/A N/A 28.72
200 281.36 70.83 94.21 N/A N/A N/A N/A N/A 28.30
210 274.19 70.59 93.72 N/A N/A N/A N/A N/A 27.93
220 274.16 70.92 93.44 N/A N/A N/A N/A N/A 27.53
230 271.35 70.98 93.35 N/A N/A N/A N/A N/A 27.15
240 269.06 70.75 92.74 N/A N/A N/A N/A N/A 26.78
250 272.92 70.81 93.33 N/A N/A N/A N/A N/A 26.38
260 259.15 71.30 92.32 N/A N/A N/A N/A N/A 26.04



270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600

268.81
272.22
268.15
270.05
274.85
274.02
265.38
271.48
277.10
272.10
273.24
275.22
274.83
269.56
277.61
272.70
271.18
274.23
271.34
269.33
270.86
274.65
269.34
277.89
277.12
277.31
278.96
277.88
271.90
273.90
274.79
273.03
271.52
274.01

70.66
70.86
70.42
71.17
70.87
70.50
70.56
70.50
70.59
70.97
70.42
70.58
70.71
70.41
70.37
70.48
70.04
70.10
70.07
70.09
70.01
69.83
69.79
70.20
69.61
69.59
69.28
69.66
69.89
69.54
69.99
70.10
69.35
68.90

92.98
93.06
92.70
92.88
92.93
93.08
92.63
92.76
93.23
93.21
92.90
93.40
93.03
92.71
92.93
92.90
92.69
92.78
92.37
92.35
92.53
92.65
92.21
92.86
92.86
92.93
93.11
92.69
92.08
92.25
92.44
92.05
92.16
92.23

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

25.61
25.22
24.85
24.47
24.08
23.68
23.33
22.93
22.53
22.16
21.76
21.37
20.99
20.61
20.21
19.83
19.44
19.05
18.67
18.30
17.93
17.53
17.14
16.74
16.33
15.93
15.51
15.11
14.73
14.33
13.93
13.56
13.18
12.79



610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930

274.10
261.74
263.55
264.76
267.36
268.69
273.14
270.02
270.07
270.25
272.92
267.40
271.49
272.39
273.37
272.45
273.82
272.33
276.86
273.18
277.12
271.10
275.69
273.84
271.37
276.12
269.26
269.06
268.85
270.40
274.59
270.96
271.25

69.57
69.62
69.84
69.65
69.86
69.66
70.17
70.20
70.06
70.31
69.79
69.54
69.88
70.48
70.20
70.74
70.10
70.12
69.70
69.84
69.93
70.50
70.42
70.10
70.10
70.31
70.09
69.79
69.91
69.48
69.12
69.76
69.22

92.20
91.21
91.38
91.54
91.43
91.89
92.21
91.58
91.97
91.85
92.21
91.78
91.95
92.14
92.39
92.34
92.24
92.24
92.45
92.27
92.64
92.33
92.45
92.06
91.96
92.37
91.77
91.61
91.63
91.46
91.87
91.69
92.01

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

12.40
12.06
11.69
11.32
10.93
10.54
10.14
9.78
9.40
9.02
8.62
8.25
7.86
7.47
7.09
6.69
6.30
5.92
5.50
5.12
4.71
4.32
3.90
3.52
3.13
2.73
2.35
1.96
1.58
1.21
0.80
0.41
0.00



21-10-2016

Elapsed Flue Room Tunnel
Time temp temp dry bulb top back right left bottom scale
(min) °F °F °F °F °F °F °F °F Ibs
0 325.37 67.77 96.84 N/A N/A N/A N/A N/A 4.14
10 287.71 66.78 93.02 N/A N/A N/A N/A N/A 3.79
20 271.26 66.98 91.11 N/A N/A N/A N/A N/A 3.44
30 272.67 67.14 90.70 N/A N/A N/A N/A N/A 3.08
40 267.72 67.74 90.76 N/A N/A N/A N/A N/A 2.73
50 262.02 67.55 90.05 N/A N/A N/A N/A N/A 2.38
60 262.31 67.20 89.84 N/A N/A N/A N/A N/A 2.03
70 265.35 67.56 89.95 N/A N/A N/A N/A N/A 1.65
80 266.20 67.61 90.24 N/A N/A N/A N/A N/A 1.28
90 265.33 67.74 90.38 N/A N/A N/A N/A N/A 0.93
100 266.89 68.23 90.50 N/A N/A N/A N/A N/A 0.56
110 268.83 67.90 90.52 N/A N/A N/A N/A N/A 0.20
120 217.66 68.50 86.04 N/A N/A N/A N/A N/A 0.00
24-10-2016
Elapsed Flue Room Tunnel
Time temp temp dry bulb top back right left bottom scale
(min) °F °F °F °F °F °F °F °F Ibs
0 325.37 67.77 96.84 N/A N/A N/A N/A N/A 4.14
10 287.71 66.78 93.02 N/A N/A N/A N/A N/A 3.79
20 271.26 66.98 91.11 N/A N/A N/A N/A N/A 3.44
30 272.67 67.14 90.70 N/A N/A N/A N/A N/A 3.08
40 267.72 67.74 90.76 N/A N/A N/A N/A N/A 2.73
50 262.02 67.55 90.05 N/A N/A N/A N/A N/A 2.38
60 262.31 67.20 89.84 N/A N/A N/A N/A N/A 2.03
70 265.35 67.56 89.95 N/A N/A N/A N/A N/A 1.65
80 266.20 67.61 90.24 N/A N/A N/A N/A N/A 1.28
90 265.33 67.74 90.38 N/A N/A N/A N/A N/A 0.93



100 266.89 68.23 90.50 N/A N/A N/A N/A N/A 0.56
110 268.83 67.90 90.52 N/A N/A N/A N/A N/A 0.20
120 217.66 68.50 86.04 N/A N/A N/A N/A N/A 0.00
27-10-2016
Elapsed Flue Room Tunnel
Time temp temp dry bulb top back right left bottom scale
(min) °F °F °F °F °F °F °F °F Ibs
0 318.16 67.74 96.70 N/A N/A N/A N/A N/A 2.16
10 291.25 67.26 93.86 N/A N/A N/A N/A N/A 1.80
20 280.38 66.98 92.58 N/A N/A N/A N/A N/A 1.43
30 275.98 68.27 92.11 N/A N/A N/A N/A N/A 1.06
40 266.86 68.14 91.52 N/A N/A N/A N/A N/A 0.73
50 263.81 68.23 90.77 N/A N/A N/A N/A N/A 0.36
60 265.48 68.36 89.65 N/A N/A N/A N/A N/A 0.00



Appendix G
Stack-loss Efficiency data results



This Excel spreadsheet calculates solid fuel appliance efficiency and heat output in accordance with the
procedure specified in CSA B415.1-10. In general the column headings correspond to the variables used in
the Standard.

All data from a test run are entered on the "Data" sheet. The cells requiring data entry are highlighted. Please
note that input data can be entered in either yard/pound or Sl units. Select the units in cells F4 and F5 of the
"Data" sheet.

Particulate emissions determined using the dilution tunnel method should be entered in cell C13 of the "Data"
sheet as total grams of emissions.

Since oxygen concentrations are calculated for the efficiency determination, entry of measured oxygen data is
optional. However, it might be useful to include the measured oxygen values for comparison to the calculated
values for diagnostic purposes. A deviation of more than 1 or 2 percentage points can indicate inaccurate CO,
CO,, or fuel composition input data.

Selection of an appliance type in cell F2 of the "Data" sheet is needed for the air/fuel ratio calculation in
accordance with Clause 16.3.5 of the Standard.

The "CSA B415.1 Calculations" and "Report" sheets include calculation of efficiencies based on the Lower
Heating Value (LHV) of the fuel, which is not required in CSA B415.1-10. The LHV is calculated from the
Higher Heating Value (HHV) and fuel composition data in accordance with ASTM E711.

The "CSA B415.1 Calculations" sheet is locked and password protected to prevent inadvertent modifications.

The "Chart" sheet includes a chart of flue gas composition data and fuel consumption. The range of cells in
the "CSA B415.1 Calculations" sheet to be charted or plotted might need to be adjusted to correspond to the
number of data points entered.

Please report any errors or problems to Tony Joseph at CSA.

Tony Joseph

A.L.P. (Tony) Joseph

Project Manager, Energy & Utilities
Canadian Standards Association
5060 Spectrum Way, Suite 100
Mississauga, ON

L4W 5N6

Tel: 416-747-4035

Direct Fax: 416-401-6807

E-mail: tony.joseph@csa.ca

Spreadsheet created by: Rick Curkeet, PE, Intertek Testing Services, NA Inc.
Version 2.4 15 April 2010




VERSION: 2.4 2010-04-15
Manufacturer: SBI Appliance Type: Pellet (Cat, Non-Cat, Pellet)
Model: ECO-55
Date: 01-11-2016 Temp. Units F (ForC) Default Fuel Values
Run: 1 Weight Units Ib (kg or Ib) D. Fir Oak
Control #: G102747001 HHV (kJ/kg) 19,810 19,887
Test Duration: 360 %C 48.73 50
Output Category: Integ Fuel Data %H 6.87 6.6
D. Fir %0 43.9 42.9
Wood Moisture (% wet): 4.50 HHV 20,236 kJ/kg %Ash 0.5 0.5
Load Weight (Ib wet): 12.71 %C 48.73
Burn Rate (dry kg/h): 0.92 %H  6.87 -
Total Particulate Emissions: 5.78 g %0  43.785 Note 1. For_qther fuels,_use the heatlng value and
%Ash 0.615 fuel composition determl_ned by analysis of fuel
sample in accordance with Clause 9.2.
Averages 0.02 3.02 17.90 253.65 72.31
. . Temp. (°F) Note 2: In cases where the "Fuel Weight
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room Remaining” is the same for three or more readings
Time (min) Remaining (Ib) CO CO,; O, Gas Temp in a row, a "divide by zero error" will occur in the
0 12.71 0.01 6.13 14.65 373.1 71.2 calculation sheet. In such cases, adjust the weight
10 11.92 0.02 6.33 13.98 376.1 76.6 values by interpolation between the first occurence
20 11.16 0.01 6.42 14.37 371.7 722 and the next reading showing a decrease in
30 10.38 0.01 6.21 15.29]  370.4 73.3 weight.
40 9.61 0.01 6.61 13.85 375.6 353
50 8.78 0.01 6.78 13.62 379.4 77.5
60 7.99 0.01 6.75 13.94 377.6 72.9
70 7.57 0.02 4.85 17.62 320.0 72.2
80 7.21 0.02 3.24 18.05 287.6 69.1
90 6.82 0.01 2.91 17.78 280.7 68.1
100 6.46 0.01 2.79 18.01 271.3 69.9
110 6.14 0.02 2.60 17.95 268.4 71.4
120 5.80 0.02 2.66 18.46 266.1 72.0
130 5.43 0.02 2.84 18.11 266.2 72.2
140 5.07 0.01 2.73 17.98 265.3 72.5
150 4.69 0.02 2.69 18.00 269.5 72.5
160 4.32 0.02 2.83 18.08 271.9 72.7
170 3.95 0.03 2.94 18.37 271.1 72.6
180 3.57 0.02 2.86 18.09 273.5 73.0




Manufacturer:
Model:

Date:

Run:

Control #:

SBI

Test Duration: 360

Elapsed
Time
0
10
20
30
40
50

ECO-55
01-11-2016
1
G102747001
min
HHV
Eff 70.27%
Comb Eff 99.50%
HT Eff 70.62%
Output 13,052
Burn Rate 0.92
Grams CO 46
Input 18,574
MC wet 4.50
Averages 0.02
INPUT DATA
Weight %
Remaining (kg). CO[e]
5.77 0.01
5.41 0.02
5.06 0.01
4.71 0.01
4.36 0.01
3.98 0.01

LHV
75.82%
99.50%
76.20%
kd/h
kg/h

9
kd/h

3.02

%
CO, [d]
6.13
6.33
6.42
6.21
6.61
6.78

Note: In the “Input data”, "Calc. % O,", "Fuel

[al. [b], [c], [h], [u], [w], [i], and [K] refer to their
respective variables in Clauses 13.7.3 to 13.7.5.

Properties”, and “Mass Balance” columns, [e], [d], [g],

Heat Output:
Heat Input:
Ultimate CO,
COp it 19.63 Burn Duration:
Fo
1.054 Burn Rate:
Stack Temp:
7.27 20.74 17.70 123.14 22.39 101.5%
Oxygen Calculation Input Data Combust
Excess Total Calc. % Flue Room Eff
Air EA 0, O[g] | Gas(°C) | Temp (°C) %
219.6% 20.53 14.39 189.5 21.8 100.5%
209.2% 20.52 14.18 191.2 24.8 100.4%
205.2% 20.51 14.08 188.7 22.3 100.5%
215.4% 20.52 14.31 188.0 23.0 100.5%
196.4% 20.50 13.88 190.9 23.0 100.4%
189.0% 20.49 13.70 193.0 25.3 100.4%

Overall Heating Efficiency:
Combustion Efficiency:
Heat Transfer Efficiency:

70.27%
99.50%
70.62%

12,381 Btu/h
17,620 Btu/h

6.00 h
2.02 Ib/h
250.3 Deg. F
70.0% 71.0%
Heat Net
Transfer Eff
% %
74.4% 74.8%
75.0% 75.3%
75.2% 75.6%
74.9% 75.2%
75.5% 75.9%
75.9% 76.2%

Air Fuel Ratio (A/F)
Dry Molecular Weight (M)
Dry Moles Exhaust Gas (N,):

Air Fuel Ratio (A/F)

13,052 kJ/h
18,574 kJ/h
0.918 kg/h
1213 Deg.C
50.39 2.08
Air Wet Wt
Fuel

Ratio Wit
19.4 5.77
18.7 5.41
18.5 5.06
19.1 4.71
18.0 4.36
175 3.98

63.91
% Wet
Now Consumed

X
0.00
6.22
12.20
18.33
24.39
30.92

29.19
1105.08
31.75

1.99

Dry W.

Now
Wtgn

5.51
5.16
4.84
4.50
4.16
3.80

%HC
0.8

63.91
% Dry
Comsumed

y
0.00
6.22
12.20
18.33
24.39
30.92

112191

Total
Input
0
10259
6752
6795
7015
7102

4.06

Carbon
/12=[a]
4.06
4.06
4.06
4.06
4.06
4.06



Moisture Content Mcys: 45

Combustion Efficiency: 99.50% Moisture of Wood (wet basis): 4.5 Dry kg : 5.51
Total Input (kJ): 111,445 105,701 (Btu) Initial Dry Weight Wiy, (kg): 551 CA:
Total Output (kJ): 78,310 74,273 (Btu) Moisture Content Dry ~ 4.71 HY:
Efficiency: 70.27% OX:
Total CO (g): 45.81

Load Weight (kg): 5.77

Fuel Heating HHV LHV HHV LHV

Value in kJ/kg - CV: 20,236 18,755 Btu/lb 8705.8 8068.5
6.87 2.74 20236.00 4.50 79.25 21.02 0.74 2.61 -0.03 0.07 40.92 | 321.25 0.40 -0.46 1381.12 35.48 2.62 396.29 4008.65 3018.66 2935.88 2903.24

Fuel Properties Mw Mass Balance kg Wood per Stack Heat Content Change - Ambient to Stack
Hydrogen Oxygen Calorific = Moisture (moles/100 mole dry flue gas) 100 mole dfp Moles per kg of Dry Wood Moisture Temp Flue Gas Constituent

/1=[b] /116=[c] Value | Fuel Burnt, [h] [u] [w] [i1 [K] Nk CO, O, co HC N H,0 Present K CO;, o7 co N
6.87 2.74 20236.00 4.50 79.46 21.08 151 5.22 -0.02 0.15 40.92 96.09 0.08 -0.14 530.46 34.85 2.62 462.63 6795.33 5062.54 4910.30 4858.54
6.87 2.74 20236.00 4.50 79.47 21.08 1.56 5.39 -0.02 0.15 40.88 91.55 0.11 -0.13 513.20 34.82 2.62 464.30 6753.01 5026.11 4873.76 4822.63
6.87 2.74 20236.00 4.50 79.48 21.08 1.58 5.47 -0.02 0.16 40.92 89.76 0.08 -0.13 506.55 34.83 2.62 461.88 6743.89 5024.46 4873.43 4822.04
6.87 2.74 20236.00 4.50 79.47 21.08 1.53 5.29 -0.02 0.15 40.91 94.26 0.09 -0.14 523.55 34.84 2.62 461.17 6688.35 4983.15 4833.38 4782.41
6.87 2.74 20236.00 4.50 79.50 21.09 1.63 5.63 -0.02 0.16 40.91 85.91 0.08 -0.13 491.98 34.82 2.62 464.04 6811.54 5071.88 4918.68 4866.97

6.87 2.74 20236.00 4.50 79.51 21.09 1.67 5.77 -0.02 0.17 4091  82.67 0.07 -0.12 479.74 34.81 2.62 466.15 6814.37 5069.33 4915.05 | 4863.62



SUMS AVERAGE SUMS

3854.87 3513.39 & 295.54 6069.68 29491.90 4242.50 125252.55 -15161.54 62312.43 4599.12 5859.64 31300.19 -1278.40 32578.6 80890.5 -1278.4 45.8 -31.3
Temperature Room Energy Losses (kJ/kg of Dry Fuel) Total

Temp Flue Gas Constituent Loss Total Chemical Sensible and Total Chem Grams Produced

CH, H,0 K CO, 0, co N, CH, H,0 Comb ' H,O Fuel MC Rate Loss Loss 1 Latent Loss Output Loss 2 co HC
6654.18 5871.95 | 294.94 278.07 486.45 23.44 2577.27 -128.12 1736.87 130.47 5104.47 0.00 0 0.00 0 0 0.00 0.00
6623.45 5827.86 | 297.94 276.03 460.14 33.09 2474.97 -117.18 1734.12 130.36 4991.54 2530.53 -42 2573.01 7728 -42 1.63 -1.06
6603.27 5827.87 | 295.46 275.93 451.01 22.38 2442.61 -119.46 1734.37 130.36 4937.20 1647.26 -32 1679.49 5104 -32 0.73 -0.71
6548.74 5779.98 | 296.11 273.64 469.74 24.84 2503.84 -124.83 1733.30 130.23 5010.76 1682.66 -33 1716.08 5113 -33 0.81 -0.75
6676.05 5881.75 | 296.12 278.65 435.73 22.63 2394.46 -113.79 1735.62 130.50 4883.79 1692.93 -31 1724.37 5322 -31 0.76 -0.70

6689.02 5877.04 | 298.42 278.77 419.08 20.85 2333.26 -109.92 1735.03 130.49 4807.55 1687.33 -31 1718.43 5415 -31 0.71 -0.69



VERSION:

Intertek Testing Services

Manufacturer: SBI Technicians:
Model: ECO-55
Date: 01-11-2016
Run: 1
Control #: G102747001
Test Duration: 360
Output Category: Integ
Test Results in Accordance with CSA B415.1-10
HHV Basis LHV Basis
Overall Efficiency 70.3% 75.8%
Combustion Efficiency 99.5% 99.5%
Heat Transfer Efficiency 71% 76.2%
Output Rate (kJ/h) 13,052 12,381 (Btu/h)
Burn Rate (kg/h) 0.92 2.02 (Ib/h)
Input (kJd/h) 18,574 17,620 (Btu/h)
Test Load Weight (dry kg) 551 12.14 | drylb |
MC wet (%) 4.5
MC dry (%) 4.71
Particulate (g ) 5.78
CO (g9) 46
Test Duration (h) 6.00
Emissions| Particulate CO
g/MJ Output 0.07 0.58
g/kg Dry Fuel 1.05 8.32
g/h 0.96 7.64
Ib/MM Btu Output 0.17 1.36
Air/Fuel Ratio (A/F)] 31.75|

2.4

2010-04-15

Claude Pelland
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Note: Inthe legend, [d], [e], [9], and
[K] refer to their respective variables
in Clauses 13.7.3 and 13.7.5




This Excel spreadsheet calculates solid fuel appliance efficiency and heat output in accordance with the
procedure specified in CSA B415.1-10. In general the column headings correspond to the variables used in
the Standard.

All data from a test run are entered on the "Data" sheet. The cells requiring data entry are highlighted. Please
note that input data can be entered in either yard/pound or Sl units. Select the units in cells F4 and F5 of the
"Data" sheet.

Particulate emissions determined using the dilution tunnel method should be entered in cell C13 of the "Data"
sheet as total grams of emissions.

Since oxygen concentrations are calculated for the efficiency determination, entry of measured oxygen data is
optional. However, it might be useful to include the measured oxygen values for comparison to the calculated
values for diagnostic purposes. A deviation of more than 1 or 2 percentage points can indicate inaccurate CO,
CO,, or fuel composition input data.

Selection of an appliance type in cell F2 of the "Data" sheet is needed for the air/fuel ratio calculation in
accordance with Clause 16.3.5 of the Standard.

The "CSA B415.1 Calculations" and "Report" sheets include calculation of efficiencies based on the Lower
Heating Value (LHV) of the fuel, which is not required in CSA B415.1-10. The LHV is calculated from the
Higher Heating Value (HHV) and fuel composition data in accordance with ASTM E711.

The "CSA B415.1 Calculations" sheet is locked and password protected to prevent inadvertent modifications.

The "Chart" sheet includes a chart of flue gas composition data and fuel consumption. The range of cells in
the "CSA B415.1 Calculations" sheet to be charted or plotted might need to be adjusted to correspond to the
number of data points entered.

Please report any errors or problems to Tony Joseph at CSA.

Tony Joseph

A.L.P. (Tony) Joseph

Project Manager, Energy & Utilities
Canadian Standards Association
5060 Spectrum Way, Suite 100
Mississauga, ON

L4W 5N6

Tel: 416-747-4035

Direct Fax: 416-401-6807

E-mail: tony.joseph@csa.ca

Spreadsheet created by: Rick Curkeet, PE, Intertek Testing Services, NA Inc.
Version 2.4 15 April 2010




Default Fuel Values

D. Fir Oak
19,810 19,887
48.73 50
6.87 6.6
43.9 42.9
0.5 0.5

Note 1: For other fuels, use the heating value and
fuel composition determined by analysis of fuel
sample in accordance with Clause 9.2.

Note 2: In cases where the "Fuel Weight
Remaining" is the same for three or more readings
in a row, a "divide by zero error" will occur in the
calculation sheet. In such cases, adjust the weight
values by interpolation between the first occurence
and the next reading showing a decrease in
weight.

VERSION: 2.4 2010-04-15
Manufacturer: SBI Appliance Type: Pellet (Cat, Non-Cat, Pellet)
Model: ECO-55
Date: 01-11-2016 Temp. Units F (ForC)
Run: 1 Weight Units Ib (kg or Ib)
Control #: G102747001 HHV (kJ/kg)
Test Duration: 60 %C
Output Category: Max Fuel Data %H
D. Fir %0
Wood Moisture (% wet): 4.50 HHV 20,236 kJ/kg %Ash
Load Weight (Ib wet): 4.72 %C 48.73
Burn Rate (dry kg/h): 2.04 %H  6.87
Total Particulate Emissions: 1.04 g %0  43.785
%Ash 0.615
Averages 0.01 6.46 14.24 374.85 73.86
Temp. (°F)
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room
Time (min) Remaining (Ib) co CO; O Gas Temp
0 4.72 0.01 6.13 14.65 373.1 71.2
10 3.93 0.02 6.33 13.98 376.1 76.6
20 3.15 0.01 6.42 14.37 371.7 72.2
30 2.36 0.01 6.21 15.29 370.4 73.3
40 1.57 0.01 6.61 13.85 375.6 353
50 0.79 0.01 6.78 13.62 379.4 77.5
60 0.00 0.01 6.75 13.94 377.6 72.9




Manufacturer:
Model:

Date:

Run:

Control #:  G102747001

SBI
ECO-55
01-11-2016
1

Test Duration: 60 min
HHV
Eff 72.70%
Comb Eff 99.50%
HT Eff 73.06%
Output 30,086
Burn Rate 2.05
Grams CO 5)
Input 41,386
MC wet 4.50
Averages 0.01
INPUT DATA
Elapsed Weight %
Time Remaining (kg). CO[e]
0 2.14 0.01
10 1.78 0.02
20 1.43 0.01
30 1.07 0.01
40 0.71 0.01
50 0.36 0.01

LHV
78.44%
99.50%
78.83%
kd/h
kg/h

9
kd/h

6.46

%
CO, [d]
6.13
6.33
6.42
6.21
6.61
6.78

Note: In the “Input data”, "Calc. % O,", "Fuel

[al. [b], [c], [h], [u], [w], [i], and [K] refer to their
respective variables in Clauses 13.7.3 to 13.7.5.

Properties”, and “Mass Balance” columns, [e], [d], [g],

Heat Output:
Heat Input:
Ultimate CO,
COp it 19.63 Burn Duration:
Fo
1.061 Burn Rate:
Stack Temp:
2.04 20.51 14.04 190.47 23.25 100.5%
Oxygen Calculation Input Data Combust
Excess Total Calc. % Flue Room Eff
Air EA 0, O[g] | Gas(°C) | Temp (°C) %
219.6% 20.53 14.39 189.5 21.8 100.5%
209.2% 20.52 14.18 191.2 24.8 100.4%
205.2% 20.51 14.08 188.7 22.3 100.5%
215.4% 20.52 14.31 188.0 23.0 100.5%
196.4% 20.50 13.88 190.9 23.0 100.4%
189.0% 20.49 13.70 193.0 25.3 100.4%

Overall Heating Efficiency:
Combustion Efficiency:
Heat Transfer Efficiency:

28,540
39,260

1.00

4.51

375.1

75.2%
Heat
Transfer
%
74.4%
75.0%
75.2%
74.9%
75.5%
75.9%

72.70%
99.50%
73.06%

Btu/h
Btu/h

Ib/h
Deg. F

75.6%
Net
Eff

%

74.8%

75.3%

75.6%

75.2%

75.9%

76.2%

Air Fuel Ratio (A/F)

Dry Molecular Weight (M)

Dry Moles Exhaust Gas (N,):

Air Fuel Ratio (A/F)

30,086 kJ/h
41,386 kJ/h
2.045 kg/h
190.6 Deg.C
18.39 1.07
Air Wet Wt
Fuel

Ratio Wit
19.4 2.14
18.7 1.78
18.5 1.43
19.1 1.07
18.0 0.71
175 0.36

Now Consumed

50.00
% Wet

X
0.00
16.67
33.33
50.00
66.67
83.33

29.60
584.22
16.78

1.02
Dry Wt.
Now
Wtgn

2.05
1.70
1.36
1.02
0.68
0.34

%HC

0.8

50.00
% Dry
Comsumed

y
0.00
16.67
33.33
50.00
66.67
83.33

44835

Total
Input
0
10347
6898
6898
6898
10347

4.06

Carbon
/12=[a]
4.06
4.06
4.06
4.06
4.06
4.06



Moisture Content Mcys: 45

Combustion Efficiency: 99.50% Moisture of Wood (wet basis): 4.5 Dry kg : 2.05
Total Input (kJ): 41,386 39,253 (Btu) Initial Dry Weight Wiy, (kg):  2.05 CA:
Total Output (kJ): 30,086 28,535 (Btu) Moisture Content Dry ~ 4.71 HY:
Efficiency: 72.70% OX:
Total CO (g): 5.37

Load Weight (kg): 2.14

Fuel Heating HHV LHV HHV LHV

Value in kJ/kg - CV: 20,236 18,755 Btu/lb 8705.8 8068.5
6.87 2.74 20236.00 4.50 79.49 21.08 1.59 5.50 -0.02 0.16 40.91 89.07 0.08 -0.13 503.90 34.82 2.62 463.62 6782.39 5050.30 4897.79 4846.29

Fuel Properties Mw Mass Balance kg Wood per Stack Heat Content Change - Ambient to Stack
Hydrogen Oxygen Calorific = Moisture (moles/100 mole dry flue gas) 100 mole dfp Moles per kg of Dry Wood Moisture Temp Flue Gas Constituent

/1=[b] /116=[c] Value | Fuel Burnt, [h] [u] [w] [i1 [K] Nk CO, O, co HC N H,0 Present K CO;, o7 co N
6.87 2.74 20236.00 4.50 79.46 21.08 151 5.22 -0.02 0.15 40.92 96.09 0.08 -0.14 530.46 34.85 2.62 462.63 6795.33 5062.54 4910.30 4858.54
6.87 2.74 20236.00 4.50 79.47 21.08 1.56 5.39 -0.02 0.15 40.88 91.55 0.11 -0.13 513.20 34.82 2.62 464.30 6753.01 5026.11 4873.76 4822.63
6.87 2.74 20236.00 4.50 79.48 21.08 1.58 5.47 -0.02 0.16 40.92 89.76 0.08 -0.13 506.55 34.83 2.62 461.88 6743.89 5024.46 4873.43 4822.04
6.87 2.74 20236.00 4.50 79.47 21.08 1.53 5.29 -0.02 0.15 40.91 94.26 0.09 -0.14 523.55 34.84 2.62 461.17 6688.35 4983.15 4833.38 4782.41
6.87 2.74 20236.00 4.50 79.50 21.09 1.63 5.63 -0.02 0.16 40.91 85.91 0.08 -0.13 491.98 34.82 2.62 464.04 6811.54 5071.88 4918.68 4866.97

6.87 2.74 20236.00 4.50 79.51 21.09 1.67 5.77 -0.02 0.17 4091  82.67 0.07 -0.12 479.74 34.81 2.62 466.15 6814.37 5069.33 4915.05 | 4863.62



SUMS AVERAGE SUMS

6647.18 5856.78 @ 296.40 1942.12 3147.78 169.39 17091.04 -823.43 12146.24 913.05 4940.88 10892.62 -200.81 11093.4 33942.7 -200.8 5.4 -4.6
Temperature Room Energy Losses (kJ/kg of Dry Fuel) Total

Temp Flue Gas Constituent Loss Total Chemical Sensible and Total Chem Grams Produced

CH, H,0 K CO, 0, co N, CH, H,0 Comb ' H,O Fuel MC Rate Loss Loss 1 Latent Loss Output Loss 2 co HC
6654.18 5871.95 | 294.94 278.07 486.45 23.44 2577.27 -128.12 1736.87 130.47 5104.47 0.00 0 0.00 0 0 0.00 0.00
6623.45 5827.86 | 297.94 276.03 460.14 33.09 2474.97 -117.18 1734.12 130.36 4991.54 2552.16 -43 2595.00 7794 -43 1.65 -1.07
6603.27 5827.87 | 295.46 275.93 451.01 22.38 2442.61 -119.46 1734.37 130.36 4937.20 1682.92 -33 1715.84 5215 -33 0.74 -0.73
6548.74 5779.98 | 296.11 273.64 469.74 24.84 2503.84 -124.83 1733.30 130.23 5010.76 1707.99 -34 1741.91 5190 -34 0.82 -0.76
6676.05 5881.75 | 296.12 278.65 435.73 22.63 2394.46 -113.79 1735.62 130.50 4883.79 1664.71 -31 1695.63 5233 -31 0.75 -0.69

6689.02 5877.04 | 298.42 278.77 419.08 20.85 2333.26 -109.92 1735.03 130.49 4807.55 2458.09 -45 2503.40 7889 -45 1.04 -1.00



VERSION:

Intertek Testing Services

Manufacturer: SBI Technicians:
Model: ECO-55
Date: 01-11-2016
Run: 1
Control #: G102747001
Test Duration: 60
Output Category: Max
Test Results in Accordance with CSA B415.1-10
HHV Basis LHV Basis
Overall Efficiency 72.7% 78.4%
Combustion Efficiency 99.5% 99.5%
Heat Transfer Efficiency 73% 78.8%
Output Rate (kJ/h) 30,086 28,540 (Btu/h)
Burn Rate (kg/h) 2.05 451 (Ib/h)
Input (kJd/h) 41,386 39,260 (Btu/h)
Test Load Weight (dry kg) 2.05 451 | drylb |
MC wet (%) 4.5
MC dry (%) 4.71
Particulate (g ) 1.04
CO (9) 5
Test Duration (h) 1.00
Emissions| Particulate CO
g/MJ Output 0.03 0.18
g/kg Dry Fuel 0.51 2.62
g/h 1.04 5.37
Ib/MM Btu Output 0.08 0.41
Air/Fuel Ratio (A/F)] 16.78]
2.4 2010-04-15

Claude Pelland
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This Excel spreadsheet calculates solid fuel appliance efficiency and heat output in accordance with the
procedure specified in CSA B415.1-10. In general the column headings correspond to the variables used in
the Standard.

All data from a test run are entered on the "Data" sheet. The cells requiring data entry are highlighted. Please
note that input data can be entered in either yard/pound or Sl units. Select the units in cells F4 and F5 of the
"Data" sheet.

Particulate emissions determined using the dilution tunnel method should be entered in cell C13 of the "Data"
sheet as total grams of emissions.

Since oxygen concentrations are calculated for the efficiency determination, entry of measured oxygen data is
optional. However, it might be useful to include the measured oxygen values for comparison to the calculated
values for diagnostic purposes. A deviation of more than 1 or 2 percentage points can indicate inaccurate CO,
CO,, or fuel composition input data.

Selection of an appliance type in cell F2 of the "Data" sheet is needed for the air/fuel ratio calculation in
accordance with Clause 16.3.5 of the Standard.

The "CSA B415.1 Calculations" and "Report" sheets include calculation of efficiencies based on the Lower
Heating Value (LHV) of the fuel, which is not required in CSA B415.1-10. The LHV is calculated from the
Higher Heating Value (HHV) and fuel composition data in accordance with ASTM E711.

The "CSA B415.1 Calculations" sheet is locked and password protected to prevent inadvertent modifications.

The "Chart" sheet includes a chart of flue gas composition data and fuel consumption. The range of cells in
the "CSA B415.1 Calculations" sheet to be charted or plotted might need to be adjusted to correspond to the
number of data points entered.

Please report any errors or problems to Tony Joseph at CSA.

Tony Joseph

A.L.P. (Tony) Joseph

Project Manager, Energy & Utilities
Canadian Standards Association
5060 Spectrum Way, Suite 100
Mississauga, ON

L4W 5N6

Tel: 416-747-4035

Direct Fax: 416-401-6807

E-mail: tony.joseph@csa.ca

Spreadsheet created by: Rick Curkeet, PE, Intertek Testing Services, NA Inc.
Version 2.4 15 April 2010




Default Fuel Values

D. Fir Oak
19,810 19,887
48.73 50
6.87 6.6
43.9 42.9
0.5 0.5

Note 1: For other fuels, use the heating value and
fuel composition determined by analysis of fuel
sample in accordance with Clause 9.2.

Note 2: In cases where the "Fuel Weight
Remaining" is the same for three or more readings
in a row, a "divide by zero error" will occur in the
calculation sheet. In such cases, adjust the weight
values by interpolation between the first occurence
and the next reading showing a decrease in
weight.

VERSION: 2.4 2010-04-15
Manufacturer: SBI Appliance Type: Pellet (Cat, Non-Cat, Pellet)
Model: ECO-55
Date: 01-11-2016 Temp. Units F (ForC)
Run: 1 Weight Units Ib (kg or Ib)
Control #: G102747001 HHV (kJ/kg)
Test Duration: 120 %C
Output Category: Med Fuel Data %H
D. Fir %0
Wood Moisture (% wet): 4.50 HHV 20,236 kJ/kg %Ash
Load Weight (Ib wet): 4.42 %C 48.73
Burn Rate (dry kg/h): 0.96 %H  6.87
Total Particulate Emissions: 5.78 g %0  43.785
%Ash 0.615
Averages 0.02 3.28 17.73 283.43 71.49
Temp. (°F)
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room
Time (min) Remaining (Ib) CO CO, (O Gas Temp
0 4.42 0.01 6.75 13.94 373.1 71.2
10 4.05 0.02 4.85 17.62 320.0 72.2
20 3.68 0.02 3.24 18.05 287.6 69.1
30 3.32 0.01 2.91 17.78 280.7 68.1
40 2.95 0.01 2.79 18.01 271.3 69.9
50 2.58 0.02 2.60 17.95 268.4 714
60 2.21 0.02 2.66 18.46 266.1 72.0
70 1.84 0.02 2.84 18.11 266.2 72.2
80 1.47 0.01 2.73 17.98 265.3 72.5
90 1.11 0.02 2.69 18.00 269.5 72.5
100 0.74 0.02 2.83 18.08 271.9 72.7
110 0.37 0.03 2.94 18.37 271.1 72.6
120 0.00 0.02 2.86 18.09 273.5 73.0




Manufacturer:
Model:

Date:

Run:

Control #:

SBI

Test Duration: 120

Elapsed
Time
0
10
20
30
40
50

ECO-55
01-11-2016
1
G102747001
min
HHV
Eff 67.88%
Comb Eff 99.50%
HT Eff 68.22%
Output 13,154
Burn Rate 0.96
Grams CO 13
Input 19,378
MC wet 4.50
Averages 0.02
INPUT DATA
Weight %
Remaining (kg). CO[e]
2.01 0.01
1.84 0.02
1.67 0.02
1.50 0.01
1.34 0.01
1.17 0.02

LHV
73.24%
99.50%
73.61%
kd/h
kg/h

9
kd/h

3.28

%
CO, [d]
6.75
4.85
3.24
2,91
2.79
2.60

Note: In the “Input data”, "Calc. % O,", "Fuel

[al. [b], [c], [h], [u], [w], [i], and [K] refer to their
respective variables in Clauses 13.7.3 to 13.7.5.

Properties”, and “Mass Balance” columns, [e], [d], [g],

Overall Heating Efficiency:
Combustion Efficiency:
Heat Transfer Efficiency:

Heat Output: 12,478
Heat Input: 18,382

Ultimate CO,
COp it 19.63 Burn Duration: 2.00
Fo

1.055 Burn Rate: 211

Stack Temp: 276.0
5.39 20.72 17.43 139.68 21.94 101.2% 69.1%
Oxygen Calculation Input Data Combust Heat

Excess Total Calc. % Flue Room Eff Transfer

Air EA O, O[g] | Gas(°C) | Temp (°C) % %

190.3% 20.49 13.73 189.5 21.8 100.4% 75.9%
303.3% 20.62 15.76 160.0 22.3 100.6% 74.1%
502.6% 20.72 17.47 142.0 20.6 101.1% 69.1%
572.1% 20.75 17.83 138.2 20.1 101.5% 67.3%
600.3% 20.75 17.96 132.9 21.0 101.5% 67.7%
648.9% 20.77 18.15 131.3 21.9 101.3% 66.5%

67.88%
99.50%
68.22%

Btu/h
Btu/h

Ib/h
Deg. F

69.9%
Net
Eff

%

76.2%

74.6%

69.8%

68.3%

68.6%

67.4%

Air Fuel Ratio (A/F)

Dry Molecular Weight (M)

Dry Moles Exhaust Gas (N,):

Air Fuel Ratio (A/F)

13,154 kJ/h
19,378 kJ/h
0.958 kg/h
1355 Deg.C
38.82 1.00
Air Wet Wt
Fuel

Ratio Wit
17.6 2.01
24.4 1.84
36.6 1.67
40.8 1.50
42.6 1.34
45.5 1.17

Now Consumed

50.00
% Wet

X
0.00
8.33
16.67
25.00
33.33
41.67

29.22
1036.28
29.77

0.96
Dry Wt.
Now
Wtgn

1.92
1.76
1.60
1.44
1.28
112

%HC
0.8

50.00
% Dry
Comsumed

y
0.00
8.33
16.67
25.00
33.33
41.67

38756

Total
Input
0
4844
3230
3230
3230
3230

4.06

Carbon
/12=[a]
4.06
4.06
4.06
4.06
4.06
4.06



Moisture Content Mcys: 45

Combustion Efficiency: 99.50% Moisture of Wood (wet basis): 4.5 Dry kg : 1.92
Total Input (kJ): 38,756 36,758 (Btu) Initial Dry Weight Wiy, (kg):  1.92 CA:
Total Output (kJ): 26,308 24,952 (Btu) Moisture Content Dry ~ 4.71 HY:
Efficiency: 67.88% OX:
Total CO (g): 13.04

Load Weight (kg): 2.01

Fuel Heating HHV LHV HHV LHV

Value in kJ/kg - CV: 20,236 18,755 Btu/lb 8705.8 8068.5
6.87 2.74 20236.00 4.50 79.27 21.03 0.81 2.82 -0.03 0.08 40.97 | 237.27 0.24 -0.35 1063.99 35.26 2.62 412.83 4690.61 3529.68 3432.26 3394.24

Fuel Properties Mw Mass Balance kg Wood per Stack Heat Content Change - Ambient to Stack
Hydrogen Oxygen Calorific = Moisture (moles/100 mole dry flue gas) 100 mole dfp Moles per kg of Dry Wood Moisture Temp Flue Gas Constituent

/1=[b] /116=[c] Value | Fuel Burnt, [h] [u] [w] [i1 [K] Nk CO, O, co HC N H,0 Present K CO;, o7 co N
6.87 2.74 20236.00 4.50 79.50 21.09 1.66 5.74 -0.02 0.17 40.91 83.22 0.08 -0.12 481.80 34.81 2.62 462.63 6795.57 5062.71 4910.47 4858.70
6.87 2.74 20236.00 4.50 79.38 21.05 1.19 4.14 -0.02 0.12 40.90 | 132.89 0.15 -0.19 669.45 34.95 2.62 433.17 5521.43 4138.56 4020.34 3976.64
6.87 2.74 20236.00 4.50 79.27 21.03 0.80 2.78 -0.03 0.08 40.96 | 220.92 0.22 -0.32 1002.19 | 35.21 2.62 415.14 4832.96 3637.78 3537.63 3498.39
6.87 2.74 20236.00 4.50 79.25 21.02 0.71 2.50 -0.03 0.07 41.10  251.79 0.15 -0.38 1119.17 | 35.33 2.62 411.33 4695.82 3537.88 3441.29 3402.95
6.87 2.74 20236.00 4.50 79.24 21.02 0.68 2.40 -0.03 0.07 41.06 | 264.27 0.20 -0.40 1166.19 = 35.36 2.62 406.09 4441.97 3349.69 3259.00 3222.53

6.87 2.74 20236.00 4.50 79.22 21.01 0.64 2.25 -0.03 0.06 40.94 | 285.85 0.33 -0.41 | 1247.40 35.39 2.62 404.48 4343.50 3275.98 3187.41 3151.71



4516.19  4107.23
Temperature
CH, H,0
6654.43 5872.15
5351.80 4809.67
4651.06 = 4233.39
4511.83  4118.37
4261.21 = 3900.44
4165.55 = 3814.81

295.09
Room
Temp

294.94
295.49
293.77
293.21
294.18
295.02

2498.15

co,

277.98
225.85
197.97
192.98
182.39
177.81

10518.79

0,
421.31
549.97
803.67
890.82
885.21
936.42

SUMS
877.64 45616.95 -4043.34
Energy Losses (kJ/kg of Dry Fuel)
Flue Gas Constituent

co N CH,
22.15 2340.95 -110.12
42.36 2662.17 -172.36
63.03 3506.06 -289.63
42.47 3808.47 -343.43
56.03 3758.09 -355.10
95.53 3931.45 -368.13

22034.68

H,O Comb  H,O Fuel MC

1734.88
1704.69
1697.20
1698.94
1692.50
1690.87

1636.12

130.48
127.69
126.19
125.88
125.31
125.09

AVERAGE
6087.61
Total
Loss
Rate
4817.63
5140.37
6104.50
6416.14
6344.44
6589.04

11773.93

Total

Loss

0.00
1230.61
974.28
1024.02
1012.57
1051.61

-480.25

Chemical
Loss1

-31

SUMS
12254.2

Sensible and
Latent Loss
0.00
1261.62
1010.33
1071.85
1060.14
1095.01

26982.0

Total
Output
0
3614
2255
2206
2217
2178

-480.3

Chem
Loss 2
0
-31
-36

13.0 -11.0

Grams Produced

Cco HC
0.00 0.00
0.99 -0.74
0.98 -0.83
0.66 -0.98
0.87 -1.01
1.49 -1.05



VERSION:

Intertek Testing Services

Manufacturer: SBI Technicians:
Model: ECO-55
Date: 01-11-2016
Run: 1
Control #: G102747001
Test Duration: 120
Output Category: Med
Test Results in Accordance with CSA B415.1-10
HHV Basis LHV Basis
Overall Efficiency 67.9% 73.2%
Combustion Efficiency 99.5% 99.5%
Heat Transfer Efficiency 68% 73.6%
Output Rate (kJ/h) 13,154 12,478 (Btu/h)
Burn Rate (kg/h) 0.96 2.11 (Ib/h)
Input (kJd/h) 19,378 18,382 (Btu/h)
Test Load Weight (dry kg) 1.92 4.22 | drylb |
MC wet (%) 4.5
MC dry (%) 4.71
Particulate (g ) 5.78
CO (g9) 13
Test Duration (h) 2.00
Emissions| Particulate CO
g/MJ Output 0.22 0.50
g/kg Dry Fuel 3.02 6.81
g/h 2.89 6.52
Ib/MM Btu Output 0.51 1.15
Air/Fuel Ratio (A/F)] 29.77|
2.4 2010-04-15

Claude Pelland
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— 2.50

— 2.00

— 1.50

— 1.00

— 0.50

— 0.00
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Fuel Wt. (kg)

= CO [€]
—CO02 [d]
—CH4 [K]
=02 Calc. [g]
—\Neight

Note: Inthe legend, [d], [e], [g], and
[K] refer to their respective variables
in Clauses 13.7.3 and 13.7.5




This Excel spreadsheet calculates solid fuel appliance efficiency and heat output in accordance with the
procedure specified in CSA B415.1-10. In general the column headings correspond to the variables used in
the Standard.

All data from a test run are entered on the "Data" sheet. The cells requiring data entry are highlighted. Please
note that input data can be entered in either yard/pound or Sl units. Select the units in cells F4 and F5 of the
"Data" sheet.

Particulate emissions determined using the dilution tunnel method should be entered in cell C13 of the "Data"
sheet as total grams of emissions.

Since oxygen concentrations are calculated for the efficiency determination, entry of measured oxygen data is
optional. However, it might be useful to include the measured oxygen values for comparison to the calculated
values for diagnostic purposes. A deviation of more than 1 or 2 percentage points can indicate inaccurate CO,
CO,, or fuel composition input data.

Selection of an appliance type in cell F2 of the "Data" sheet is needed for the air/fuel ratio calculation in
accordance with Clause 16.3.5 of the Standard.

The "CSA B415.1 Calculations" and "Report" sheets include calculation of efficiencies based on the Lower
Heating Value (LHV) of the fuel, which is not required in CSA B415.1-10. The LHV is calculated from the
Higher Heating Value (HHV) and fuel composition data in accordance with ASTM E711.

The "CSA B415.1 Calculations" sheet is locked and password protected to prevent inadvertent modifications.

The "Chart" sheet includes a chart of flue gas composition data and fuel consumption. The range of cells in
the "CSA B415.1 Calculations" sheet to be charted or plotted might need to be adjusted to correspond to the
number of data points entered.

Please report any errors or problems to Tony Joseph at CSA.

Tony Joseph

A.L.P. (Tony) Joseph

Project Manager, Energy & Utilities
Canadian Standards Association
5060 Spectrum Way, Suite 100
Mississauga, ON

L4W 5N6

Tel: 416-747-4035

Direct Fax: 416-401-6807

E-mail: tony.joseph@csa.ca

Spreadsheet created by: Rick Curkeet, PE, Intertek Testing Services, NA Inc.
Version 2.4 15 April 2010




VERSION: 2.4 2010-04-15
Manufacturer: SBI Appliance Type: Pellet (Cat, Non-Cat, Pellet)
Model: ECO-55
Date: 01-11-2016 Temp. Units F (ForC) Default Fuel Values
Run: 1 Weight Units Ib (kg or Ib) D. Fir Oak
Control #: G102747001 HHV (kJ/kg) 19,810 19,887
Test Duration: 180 %C 48.73 50
Output Category: Min Fuel Data %H 6.87 6.6
D. Fir %0 43.9 42.9
Wood Moisture (% wet): 4.50 HHV 20,236 kJ/kg %Ash 0.5 0.5
Load Weight (Ib wet): 3.57 %C 48.73
Burn Rate (dry kg/h): 0.52 %H  6.87 -
Total Particulate Emissions: 5.78 g %0  43.785 Note 1: For_qther fuels,_use the heatlng value and
%Ash 0.615 fuel composition determined by analysis of fuel
sample in accordance with Clause 9.2.
Averages 0.03 1.77 19.16 195.96 72.28
. . Temp. (°F) Note 2: In cases where the "Fuel Weight
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room Remaining” is the same for three or more readings
Time (min) Remaining (Ib) CO CO, O, Gas  Temp in a row, a "divide by zero error" will occur in the
0 3.57 0.02 2.86 18.09 2735 73.0 calculation sheet. In such cases, adjust the weight
10 3.41 0.03 2.07 18.83 2125 72.7 values by interpolation between the first occurence
20 3.22 0.03 1.78 19.19 195.8 725 and the next reading showing a decrease in
30 2.99 0.03 1.75 19.28 196.7 72.4 weight.
40 2.77 0.05 1.82 19.64 197.3 72.3
50 2.55 0.02 1.70 18.94 195.0 72.8
60 2.37 0.02 1.67 18.80 186.5 72.0
70 2.16 0.04 1.63 19.47 190.9 72.1
80 1.97 0.02 1.55 19.07 181.9 71.8
90 1.77 0.02 1.76 19.12 193.0 71.9
100 1.57 0.03 1.61 19.42 189.4 72.3
110 1.36 0.02 1.69 19.25 192.9 72.5
120 1.18 0.02 1.71 19.18 184.0 72.0
130 0.94 0.02 1.71 19.12 195.3 72.4
140 0.76 0.02 1.66 19.42 187.5 72.1
150 0.58 0.03 1.62 19.35 180.8 72.2
160 0.36 0.03 1.68 19.43 195.1 72.1
170 0.17 0.03 1.63 19.32 185.5 71.8
180 0.00 0.02 1.71 19.12 189.7 72.4




Manufacturer: SBI

Model: ECO-55
Date: 01-11-2016
Run: 1
Control #:  G102747001
Test Duration: 180 min
HHV
Eff 67.16%
Comb Eff 99.50%
HT Eff 67.50%
Output 7,008
Burn Rate 0.52
Grams CO 28
Input 10,434
MC wet 4.50
Averages 0.03
INPUT DATA
Elapsed Weight %
Time Remaining (kg). CO[e]
0 1.62 0.02
10 1.55 0.03
20 1.46 0.03
30 1.36 0.03
40 1.26 0.05
50 1.16 0.02

LHV
72.46%
99.50%
72.83%
kd/h
kg/h

9
kd/h

1.77

%
CO, [d]
2.86
2.07
1.78
1.75
1.82
1.70

Note: In the “Input data”, "Calc. % O,", "Fuel

[al. [b], [c], [h], [u], [w], [i], and [K] refer to their
respective variables in Clauses 13.7.3 to 13.7.5.

Properties”, and “Mass Balance” columns, [e], [d], [g],

Heat Output:
Heat Input:
Ultimate CO,
COp it 19.63 Burn Duration:
Fo
1.044 Burn Rate:
Stack Temp:
10.12 20.82 19.04 91.09 22.38 101.9%
Oxygen Calculation Input Data Combust
Excess Total Calc. % Flue Room Eff
Air EA 0, O[g] | Gas(°C) | Temp (°C) %
581.6% 20.75 17.88 134.2 22.8 101.2%
836.7% 20.80 18.72 100.3 22.6 101.6%
986.8% 20.82 19.03 91.0 225 101.9%
1001.6% 20.82 19.06 91.5 225 101.6%
952.4% 20.82 18.97 91.8 224 100.9%
1044.6% 20.83 19.12 90.5 22.6 102.5%

Overall Heating Efficiency:
Combustion Efficiency:
Heat Transfer Efficiency:

67.16%
99.50%
67.50%
6,648 Btu/h
9,898 Btu/h
3.00 h
1.14 Ib/h
191.7 Deg.F
69.0% 70.3%
Heat Net
Transfer Eff
% %
68.3% 69.2%
69.6% 70.7%
69.2% 70.5%
68.6% 69.8%
69.4% 70.0%
68.4% 70.1%

Air Fuel Ratio (A/F)

Dry Molecular Weight (M) 29.04
Dry Moles Exhaust Gas (N,): 1637.88 %HC
Air Fuel Ratio (A/F) 47.06 0.8
7,008 kd/h
10,434 kJ/h
0.516 kg/h
88.7 Deg.C
67.90 0.80 50.32 0.77 50.32
Air Wet Wt % Wet Dry Wt. % Dry
Fuel Now Consumed Now Comsumed
Ratio Wt X Wtgn y
41.4 1.62 0.00 1.55 0.00
57.1 1.55 4.48 1.48 4.48
66.3 1.46 9.80 1.40 9.80
67.2 1.36 16.25 1.30 16.25
64.1 1.26 22.41 1.20 22.41
70.0 1.16 28.57 1.10 28.57

32048

Total
Input
0
2236
1841
1973
1929
1754

4.06

Carbon
/12=[a]
4.06
4.06
4.06
4.06
4.06
4.06



Moisture Content Mcys: 45

Combustion Efficiency: 99.50% Moisture of Wood (wet basis): 4.5 Dry kg : 1.55
Total Input (kJ): 31,303 29,689 (Btu) Initial Dry Weight Wiy, (kg):  1.55 CA:
Total Output (kJ): 21,023 19,939 (Btu) Moisture Content Dry ~ 4.71 HY:
Efficiency: 67.16% OX:
Total CO (g): 28.23

Load Weight (kg): 1.62

Fuel Heating HHV LHV HHV LHV
Value in kJ/kg - CV: 20,236 18,755 Btu/lb 8705.8 8068.5
6.87 2.74 20236.00 4.50 79.17 21.00 0.44 1.55 -0.03 0.04 40.88 | 448.29 0.61 -0.63 1860.97 35.83 2.62 364.24 2688.81 2044.78 1993.62 1970.43
Fuel Properties Mw Mass Balance kg Wood per Stack Heat Content Change - Ambient to Stack
Hydrogen Oxygen Calorific = Moisture (moles/100 mole dry flue gas) 100 mole dfp Moles per kg of Dry Wood Moisture Temp Flue Gas Constituent
/1=[b] /116=[c] Value | Fuel Burnt, [h] [u] [w] [i1 [K] Nk CO, O, co HC N H,0 Present K CO;, o7 co N
6.87 2.74 20236.00 4.50 79.24 21.02 0.70 2.47 -0.03 0.07 40.94 | 255.94 0.29 -0.37 1134.43 | 35.30 2.62 407.34 4426.34 3335.74 3244.89 3208.69
6.87 2.74 20236.00 4.50 79.19 21.00 0.51 1.80 -0.03 0.05 40.88 | 369.61 0.51 -0.52 1563.68 = 35.61 2.62 373.40 3047.41 2313.60 2254.78 2228.74
6.87 2.74 20236.00 4.50 79.17 21.00 0.44 1.56 -0.03 0.04 40.87 | 436.90 0.60 -0.62 1817.91 @ 35.79 2.62 364.17 2678.66 2037.80 1986.99 1963.84
6.87 2.74 20236.00 4.50 79.16 21.00 0.43 1.54 -0.03 0.04 40.72 | 443.39 0.74 -0.61 1842.03 | 35.77 2.62 364.66 2700.61 2054.30 2003.03 1979.70
6.87 2.74 20236.00 4.50 79.16 21.00 0.45 1.61 -0.02 0.05 40.39 | 421.04 1.00 -0.53 1756.71 | 35.63 2.62 364.99 2716.31 2066.12 2014.53 1991.07

6.87 2.74 20236.00 4.50 79.17 21.00 0.42 1.48 -0.03 0.04 41.19 | 463.21 0.36 -0.69 1918.13 35.95 2.62 363.68 2654.83 2019.83 1969.52 1946.56



2541.84  2387.35
Temperature
CH, H,0
4250.94  3883.39
2889.33  2699.78
2530.63  2379.47
2551.80 2398.66
2566.91 2412.42
2507.76 = 2358.55

295.53
Room
Temp

295.95
295.74
295.67
295.62
295.56
295.79

2088.62

co,
181.23
124.56
109.49
109.97
109.71
109.35

17100.40

0,
853.74
855.12
890.31
910.85
869.91
935.61

3299.57

SUMS

68525.54
Energy Losses (kJ/kg of Dry Fuel)

-10736.16

Flue Gas Constituent

co
81.95
144.20
171.45
212.21
285.88
103.56

N
3640.03
3485.04
3570.07
3646.66
3497.73
3733.75

CH,
-331.28
-465.69
-549.73
-540.45
-474.65
-618.56

31555.74

1689.35
1661.66
1659.01
1658.73
1652.38
1665.40

2305.70

H,O Comb  H,O Fuel MC

125.27
122.17
121.33
121.38
121.42
121.28

AVERAGE
6007.34

Total

Loss

Rate
6240.29
5927.06
5971.94
6119.36
6062.37
6050.39

9500.93

Total

Loss

0.00
654.89
543.41
596.60
577.91
524.33

-622.47

Chemical
Loss1

SUMS
22547.3

10123.4

Sensible and
Latent Loss
0.00
690.38
577.80
628.59
595.96
568.87

Total
Output
0
1581
1298
1376
1351
1229

-622.5

Chem
Loss 2
0
-35
-34
-32
-18
-45

28.2

-16.3

Grams Produced

Cco
0.00
1.56
153
2.03
2.68
0.88

HC
0.00
-0.92
-0.90
-0.94
-0.81
-0.96



VERSION:

Intertek Testing Services

Manufacturer: SBI Technicians:
Model: ECO-55
Date: 01-11-2016
Run: 1
Control #: G102747001
Test Duration: 180
Output Category: Min
Test Results in Accordance with CSA B415.1-10
HHV Basis LHV Basis
Overall Efficiency 67.2% 72.5%
Combustion Efficiency 99.5% 99.5%
Heat Transfer Efficiency 67% 72.8%
Output Rate (kJ/h) 7,008 6,648 (Btu/h)
Burn Rate (kg/h) 0.52 1.14 (Ib/h)
Input (kJd/h) 10,434 9,898 (Btu/h)
Test Load Weight (dry kg) 1.55 3.41 | drylb |
MC wet (%) 4.5
MC dry (%) 4.71
Particulate (g ) 5.78
CO (g9) 28
Test Duration (h) 3.00
Emissions| Particulate CO
g/MJ Output 0.27 1.34
g/kg Dry Fuel 3.74 18.25
g/h 1.93 9.41
Ib/MM Btu Output 0.64 3.12
Air/Fuel Ratio (A/F)] 47.06)

2.4

2010-04-15

Claude Pelland
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1.80

1.60

1.40

1.20

1.00

0.80

0.60

0.40

0.20

0.00

Fuel Wt. (kg)

e CO [€]
—CO2[d]
e CH4 [K]
=02 Calc. [g]

—\\ eight

Note: Inthe legend, [d], [e], [g], and
[K] refer to their respective variables
in Clauses 13.7.3 and 13.7.5




Appendix H

Tunnel Cleaning and Test Load Photographs



Date: October 25", 2016
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Appendix |
EPA Correspondence



()

Fabricant de poéles international
Stove Builder International

September 29", 2016

Air Branch/Wood Heater Program Lead

Monitoring, Assistance, and Media Programs Division
Office of Compliance

U.S. EPA

1200 Pennsylvania Ave., NW

MS:2227A

Washington, DC 20004

Attn: Rafael Sanchez

Subject: 30 days notice for certification of model line name ECO-55
Dear Mr. Sanchez

The model line ECO-55 and equivalent model ECO-55 ST are affected wood heaters under the
amended U.S. Environmental Protection Agency 40 CFR Part 60 Standards of Performance for
New Residential Wood Heaters, New Residential Hydronic Heaters and Forced-Air Furnaces;
Final Rule, Subpart AAA §60.530.

Under section 8§60.534 (g), Stove Builder International Inc. ("SBI") is required to provide a 30
days’ notice before the date of certification testing to begin. We would therefore like to notify
you that we intend to start a certification program on the model line stated above on October 31",
2016. This certification program is planned to end on November 1™, 2016.

We would like to inform you that we’ll be using Test method ASTM E2779 in conjunction with
ASTM E2515-11 and CSA B415.1-10 for certification of this model line.

The accredited laboratory performing the test will be a division of Intertek Testing NA Ltd
located at:

1829, 32" Avenue, Lachine
Quebec, Canada, H8T 3J1

And contact information at Intertek will be the following:

Claude Pelland, Eng
claude.pelland@intertek.com



mailto:claude.pelland@intertek.com

Current address of Stove Builder International Inc. can be found at the bottom of this document
and contact information at SBI will be:

Nicolas Gagnon, P.Eng.
ngagnon@sbi-international.com

Should you need additional documents, please let us know.

Sincerely,

Nicolas Gagnon, P.Eng.
Product Line Engineer
Stove Builder International Inc.


mailto:ngagnon@sbi-international.com

