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TEST REPORT

Report of Testing Model XTD 1.9 Wood Fuel Room Heater for compliance as
an “Affected Facility” with the applicable requirements of the following
criteria: EPA Method 28 “Certification and Auditing of Wood Heaters” and
EPA Method 5G “Determination of Particulate Matter Emissions from Wood
Heaters”.

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client.
Intertek's responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any
party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this
report. Only the Client is authorized to copy or distribute this report and then only in its entirety. Any use of the Intertek name or
one of its marks for the sale or advertisement of the tested material, product or service must first be approved in writing by
Intertek. The observations and test results in this report are relevant only to the sample tested. This report by itself does not imply
that the material, product, or service is or has ever been under an Intertek certification program.
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INTRODUCTION

Intertek Testing Services NA (Intertek) has witnesed testing for S.B.l.-Stove
Builders International, on Wood Room Heater model XTD 1.9, to evaluate all
applicable performance requirements included in EPA Method 28 “Certification
and auditing of wood heaters” and Method 5G-3 “Determination of particulate
matter emissions from wood heaters.”

PURPOSE OF TEST

The test was conducted to determine if the unit is in accordance with U.S EPA
requirements for Residential Wood Room Heaters. This evaluation was
conducted August 22, 2011 — August 26, 2011.

LABORATORY

The test on Wood Room Heater model XTD 1.9 was conducted at the S.B.I's
testing facility located at 250 Copenhague Street, St-Augustin-de-Desmaures,
PQ G3A 2H3. The test was conducted by Florin Anghel.

DESCRIPTION OF UNIT

The model XTD 1.9 Wood Room Heater is constructed of carbon steel. The
outer dimensions are 25.45 - inches deep, 30.001 - inches high, and 25.625 -
inches wide.

(See product drawings.)

Proprietary drawings are on file at Intertek in Montreal.

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 to this report.
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[.A

11.B

SUMMARIZATION

PRETEST INFORMATION

Prior to beginning the emissions tests the unit was operated for a minimum of
one hour at the burn rate corresponding to the burn rate cathegory the unit was
about to be tested. The fuel used for the break-in process was Douglas Fir.

On August 22, 2011 the unit was set-up for testing.

INFORMATION LOG

TEST STANDARD

From August 22, 2011 — August 26, 2011 the unit was tested for EPA emissions.

Deviation from Standard Method

No deviations from the standards were performed, however, only the applicable
sections from each standard were used during all testing.
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II.C SUMMARY OF TEST RESULTS

RUN #1 (August 22, 2011) Burn time was 330 minutes with a category 2 burn
rate of 0.96 Kg/hr and an emission rate of 4.82 g/hr. The fuel was loaded by 50
seconds and the door was closed at 90 seconds. The air control was fully
opened for 5 minutes and then set to it's fully closed position at 5.0 minutes.
The blower was off for the first 30 minutes and on-low for the reminder of the
test.

RUN #2 (August 23, 2011) Burn time was 290 minutes with a category 2 burn
rate of 1.09 and an emission rate of 4.07 g/hr. The fuel was loaded in 45
seconds and the door was left ajar (1/4”) for 90 seconds. The air control was
opened for the first 5 minutes and then abruptly set to 3/16” inch open at 5
minutes. The blower was off for the first 30 minutes and on-low for the
reminder of the test.

RUN #3 (August 24, 2011) Burn time was 170 minutes with a category 3 burn
rate of 1.84 kg/hr and an emission rate of 3.10 g/hr. The fuel was loaded in 45
seconds and the door was ajar (1/4”) for 90 seconds. The air control was
opened for 5 minutes and then abruptly set to 3/4 inch open for the reminder of
the test. The blower was off for the first 30 minutes and on-low for the
reminder of the test.

RUN #4 (August 25, 2011-Fan Confirmation) Burn time was 290 minutes with
a category 2 burn rate of 1.09 kg/hr and an emission rate of 4.55 g/hr. The fuel
was loaded in 50 seconds and the door was ajar at %" for 90 seconds. The air
control was opened for 5 minutes and then set to 3/16 inch open from fully
closed. Blower was off for the whole duration of the preburn and of the run.

RUN #5 (August 26, 2011) Burn time was 120 minutes with a category 4 burn
rate of 2.67 Kg/hr. and an emission rate 2.86 g/hr. The fuel was loaded by 35
seconds and the door was left ajar at 4" for 60 seconds. The air control was
opened for 5 minutes and then set to it's fully open position. The blower was
off for the first 30 minutes and on-low for the reminder of the test.
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II.D SUMMARY OF OTHER DATA

EMISSIONS
Burn e Adjusted Heating
Nllfr;ljger [T)ztsé Rate Emls(5|;3hr;)Rate Emission Rate Efficiency
(kg/hr) 9 (g/hr) (% LHV)
1 09/22/2011 0.96 3.23 4.82 74.7
2 09/23/2011 1.09 2.64 4.07 77.2
3 09/24/2011 1.84 1.93 3.15 75.2
4 09/25/2011
Fan Cont. 1.09 3.03 4.56 75.9
5 09/26/2011 2.67 1.73 2.87 67.4

WEIGHTED AVERAGE CALCULATION

Avgi'zlge Heat . .(K) .
Test No. | Burn Rate - Output Probability | Weighting (KXE)
Emission (Btu/hr) Factor
Rate g/hr
1 0.96 4.82 11575.87 0.3384 0.4494 2.1161
2 1.09 4.07 13143.44 0.4494 0.5422 2.2068
3 1.84 3.15 22187.09 0.8806 0.5264 1.6582
5 2.67 2.87 32195.39 0.9758 0.1194 0.3427
Totals: 1.6374 6.3737
Weighted average emission rate: 3.8926

TEST FACILITY CONDITIONS

Room | Room | Baro. | Baro. R.H RH Air Air
Temp. | Temp | Pres. | Pres. o o Vel. Vel.
Run % % . )
°F °F In. Hg | In. Hg before | After Ft/min | Ft/min
before | after | before | after before | after
1 81.7 81.6 | 29.54 | 295 24 22 0 0
2 82.5 86.1 | 29.91 | 29.92 22 22 0 0
3 79.9 80.1 | 29.95 | 29.95 24 23 0 0
4 79.8 88.2 29.7 29.7 25 24 0 0
5 78.8 83.9 | 29.97 | 29.7 23 23 0 0
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DILUTION TUNNEL FLOW RATE MEASUREMENTS AND SAMPLING DATA

(5G-3)
RuUn Burn Velocity Volumetric | Total Volumle Partlﬁulate
No Time (ft/sec) Flow Rate | Temp. Sample Catch (mg)
' (min) (dscf/min) (°R) 1 2 1 2
1 330 7.62 142.76 | 559.078 | 29.609 | 33.084 | 11.7 11.9
2 290 7.802 146.54 | 564.923 | 29.622 | 29.750 8.6 9.2
3 170 7.707 138.22 [592.318| 17.133 | 17.172 | 4.1 3.9
4 290 7.81 147.18 |559.113 | 29.239 | 29.138 9.8 10.2
5 120 8.514 149.12 | 604.156 | 12.140 | 12.107 2.4 2.3
DILUTION TUNNEL DUAL TRAIN PRECISION
Sample Ratios Total Emissions (g) % % Deviation
Run No. Train 1 Train 2 Train 1 Train 2 | Deviation of 7.5% 01;
7.5 grams
1 1591.1 1423.9 18.62 16.94 3.90 5.01
2 1434.6 1428.4 12.34 13.14 2.62 2.84
3 1371.5 1368.4 5.62 5.34 2.17 1.82
4 1459.8 1464.9 14.31 14.94 1.80 2.19
5 1474.0 1478.1 3.54 3.40 1.65 1.27
*= As described in Method 5G-3 section 16.2.5
GENERAL SUMMARY OF RESULTS
Change In " : Average
Run No. Bulin/ﬁate Surface Imt'/?_: [C))raIt Run Time Draft
ka/hn) | remp p) | (H0) (M) | in/H,0) *
1 0.96 -120.3 N/A 330 N/A
2 1.09 -122.6 N/A 290 N/A
3 1.84 -19.16 N/A 170 N/A
4 1.09 -126 ** N/A 290 N/A
5 2.67 -41.68 N/A 120 N/A

* The Initial draft was not recorded on all the test runs

**\We noticed that the Delta-T obtained in the Fan Confirmation Test one degree over
the allowed limit. Nevertheless, we ask for it to be taken into consideration as a limit
exception, given that this test does not get into the calculation of the overall weighed
average and that it's purpose is solely to demonstrate that the the wood heater may be
considered to have the same average emission rate with or without the blower operating
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PROCESS DESCRIPTION

LA TEST SET-UP DESCRIPTON

V.

A standard 8” diameter single wall pipe and insulated chimney system was
installed to 15’ above the scale level. The unit controls were set to the lowest
setting during the test.

SAMPLING SYSTEMS

IV.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 and two mixing baffles in
the system ahead of the sampling section. (See Figure 3) The sampling
section is a continuous 13 foot section of 6 inch diameter pipe straight over its
entire length. Tunnel velocity pressure is determined by a standard Pitot tube
located 60 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 60 inches downstream of the Pitot tube and 36 inches
upstream from the end of this section. (See Figure 1)

Stack gas samples are collected from the steel chimney section 8 feet + 6
inches above the scale platform. (See Figure 2)
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IV.B.OPERATIONAL DRAWINGS

IV.B.(1) STACK GAS SAMPLE TRAIN
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IV.B.(2). DILUTION TUNNEL SAMPLE SYSTEMS
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V. SAMPLING METHODS
V.A. PARTICULATE SAMPLING

Particulates were sampled in strict accordance with EPA Method 5G-3. This
method uses two identical sampling systems 47-mm diameter filters. The
dryers used in the sample systems are filled with “Drierite” before each test
run.

VI. QUALITY ASSURANCE
VI.A. INSTRUMENT CALIBRATION
VI.A. (1).DRY GAS METERS

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

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

The standard dry gas meter is calibrated annually by an accredited laboratory
certified ISO 17025. The process involves sampling the train operation for 1
cubic foot of volume. With readings made to .001 ft?, the resolution is .1%,
giving an accuracy higher than the 2% required by the standard.

VI.A.(2). STACK SAMPLE ROTAMETER

The stack sample rotometer 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.
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VI.A.(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 (values are recorded). At the conclusion of a test, the instruments
are checked again with zero, span and calibration gases (values are recorded
only). The drift in each meter is then calculated and must not exceed 5% of
the scale used for the test.

At the conclusion of each unit test program, a five-point calibration check is
made. This calibration check must meet accuracy requirements of the applic-
able 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 instructions.

VI.B. TEST METHOD PROCEDURES
VI.B.(1). LEAK CHECK PROCEDURES

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

VI.B.(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.

VI.B.(3). PM SAMPLING PROPORTIONALITY (5G-3)
Proportionality was calculated in accordance with EPA Method 5G-3. The
data and results are included in Appendix C.
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VII. CONCLUSION

These tests demonstrate that this unit is an affected facility under the definition
given in the regulation. The weighted average emission rate of 3.89 g/hr meets
the EPA requirements.

VII.LA RESULTS AND OBSERVATIONS
The Model XTD 1.9 Wood Room Heater has been found to be in compliance with
the applicable performance and construction requirements of the following

criteria: EPA Method 28 “Certification and auditing of wood heaters” and Method
5G-3 Determination of particulate matter emissions for pellet stoves.”

INTERTEK TESTING SERVICES NA

R

Florin Anghel
Testing Engineer

Reported by:

S S

Reviewed by; /2" B
Bruce S. Davis,
Project Engineer
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DILUTION TUNNEL PARTICULATE CALCULATIONS

Intertek

CLIENT: SBI MODEL: XTD 1.9 PROJECT #: G100456088
DATE: _ 8/22/2011 RUN #: 1
SAMPLE TRAIN: A SAMPLE ID #: MTL1108221414-001
INTERTEK EQUIPMENT #'s: SBI 206
FITER#OR |__ WEIGHTS (mg)
SAMPLE COMPONENT REAGENT |PROBE # FINAL | TARE | PARTICULATE
FRONT FILTER CATCH FILTER 1 133.6] 1226
REAR FILTER CATCH FILTER 2 122.8] 1223
TOTAL TARE — 256.4000 | 244.9000 11.50
PROBE & FILTER HOLDER  |PROBE 17 139749.6| 139749.4 0.20
TOTAL: 11.70

ENGINEER: @"

DATE:

11/8/2011

Page 1 of 1



DILUTION TUNNEL PARTICULATE CALCULATIONS

Intertek

CLIENT: SBI MODEL: XTD 1.9 PROJECT #: G100456088
DATE: 8/22/2011 RUN #: 1
SAMPLE TRAIN: B SAMPLE ID #: MTL1108221414-001
INTERTEK EQUIPMENT #'s: SBI 206
FILTER # OR WEIGHTS (mg)
SAMPLE COMPONENT REAGENT |PROBE # INAL TARE |PARTICULATE
FRONT FILTER CATCH FILTER 3 133 122.8
REAR FILTER CATCH FILTER 4 1231 122.3
TOTAL TARE _ 256.10 245.10 11.00
PROBE & FILTER HOLDER |PROBE 19 140123.3| 140122.4 0.90
TOTAL: 11.90

ENGINEER: @—

DATE:

11/8/2011
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DILUTION TUNNEL PARTICULATE CALCULATIONS

Intertek

CLIENT: SBI MODEL: XTD 1.9 PROJECT #: G100456088
DATE: 8/23/2011 RUN #: 2
SAMPLE TRAIN: A SAMPLE ID #: MTL1108221414-001
INTERTEK EQUIPMENT #'s: SBI 206
FILTER # OR WEIGHTS
SAMPLE COMPONENT REAGENT|PROBE # FINAL TARE
FRONT FILTER CATCH FILTER 5 128.9 121.7
REAR FILTER CATCH FILTER 6 122.9 122.4
TOTAL TARE 251.80 24410 7.70
PROBE & FILTER HOLDER |PROBE 20 139069 | 139068.1 0.90
TOTAL: 8.60

ENGINEER: @-

DATE:

11/8/2011
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DILUTION TUNNEL PARTICULATE CALCULATIONS

Intertek

CLIENT: SBI MODEL: XTD 1.9 PROJECT #: G100456088
DATE: _8/23/2011 RUN #: 2
SAMPLE TRAIN: B SAMPLE ID #: MTL1108221414-001
INTERTEK EQUIPMENT #'s: SBI 206
FILTER#OR |__ WEIGHTS (mg)
SAMPLE COMPONENT REAGENT |PROBE # FINAL | TARE | PARTICULATE
FRONT FILTER CATCH FILTER 7 133] 1227
REAR FILTER CATCH FILTER 8 1231 122
TOTAL TARE 253.20 | 244.70 8.50
PROBE & FILTER HOLDER _ |PROBE 21 139249.4| 139248.7 0.70
TOTAL: 9.20

ENGINEER: —@'

DATE:

11/8/2011

Page 1 of 1



DILUTION TUNNEL PARTICULATE CALCULATIONS
Intertek

CLIENT: SBI MODEL: XTD 1.9 PROJECT #: G100456088
DATE: 8/24/2011 RUN #: 3
SAMPLE TRAIN: A SAMPLE ID #: MTL1108221414-001
INTERTEK EQUIPMENT #'s: SBI 206
FILTER # OR WEIGHTS (mg)

SAMPLE COMPONENT REAGENT|PROBE# | FINAL | TARE | PARTICULATE

FRONT FILTER CATCH FILTER 9 124.7) 1216

REAR FILTER CATCH FILTER 10 122.4|  121.8

TOTAL TARE _ 24710 | 243.40 3.70

PROBE & FILTER HOLDER  |PROBE 23 136189| 136188.6 0.40
TOTAL: 4.10

ENGINEER: @'—

DATE: 11/8/2011
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DILUTION TUNNEL PARTICULATE CALCULATIONS

Intertek

CLIENT: SBI MODEL: XTD 1.9 PROJECT #: G100456088
DATE: 8/24/2011 RUN #: 3
SAMPLE TRAIN: B SAMPLE ID #: MTL1108221414-001
INTERTEK EQUIPMENT #'s: SBI 206
FILTER # OR WEIGHTS (mg)
SAMPLE COMPONENT REAGENT |PROBE # INAL TARE | PARTICULATE
FRONT FILTER CATCH FILTER 11 123.7] 120.6
REAR FILTER CATCH FILTER 12 123.3 123
TOTAL TARE 247.00 243.60 3.40
PROBE & FILTER HOLDER |PROBE 24 136041.3| 136040.8 0.50
TOTAL: 3.90

ENGINEER: @‘

DATE:

11/8/2011

Page 1 of 1



DILUTION TUNNEL PARTICULATE CALCULATIONS
Intertek

CLIENT: SBI MODEL: XTD 1.9 PROJECT #: G100456088
DATE: 8/25/2011 RUN #: 4
SAMPLE TRAIN: A SAMPLE ID #: MTL1108221414-001
INTERTEK EQUIPMENT #'s: SBI 206
FILTER#OR | WEIGHTS (mg)
SAMPLE COMPONENT REAGENT |PROBE # FINAL TARE | PARTICULATE
FRONT FILTER CATCH FILTER 13 130.6 122
REAR FILTER CATCH FILTER 14 123.1] 122.4
TOTAL TARE - ESIPmEY
PROBE & FILTER HOLDER |PROBE 25 136833.6] 136833.1 0.50
TOTAL: 9.80

ENGINEER: @f

DATE: 11/8/2011
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DILUTION TUNNEL PARTICULATE CALCULATIONS

Intertek

CLIENT: SBI MODEL: XTD 1.9 PROJECT #: G100456088
DATE: 8/25/2011 RUN #: 4
SAMPLE TRAIN: B SAMPLE ID #: MTL1108221414-001
INTERTEK EQUIPMENT #'s: SBI 206
FILTER#OR | WEIGHTS (mg)
SAMPLE COMPONENT REAGENT [PROBE # FINAL TARE | PARTICULATE
FRONT FILTER CATCH FILTER 15 1322 1233
REAR FILTER CATCH FILTER 16 123.8] 122.9
TOTAL TARE 256.00 246.20 9.80
PROBE & FILTER HOLDER |PROBE 26 139829.3| 139828.9 0.40
TOTAL: 10.20

ENGINEER: @

DATE:

11/8/2011

Page 1 of 1



DILUTION TUNNEL PARTICULATE CALCULATIONS

Intertek

CLIENT: SBI MODEL: XTD 1.9 PROJECT #: G100456088
DATE: 8/26/2011 RUN #: 5
SAMPLE TRAIN: A SAMPLE ID #: MTL1108221414-001
INTERTEK EQUIPMENT #'s: SBI 206
FILTER # OR WEIGHTS (mg)
SAMPLE COMPONENT REAGENT |PROBE # FINAL TARE | PARTICULATE
FRONT FILTER CATCH FILTER 17 124.6 123
REAR FILTER CATCH FILTER 18 122.5 122.3
TOTAL TARE 247.10 245.30 1.80
PROBE & FILTER HOLDER  [PROBE 27 136902.6 | 136902 0.60
TOTAL: 2.40

ENGINEER: @

DATE:

11/8/2011
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DILUTION TUNNEL PARTICULATE CALCULATIONS

Intertek

CLIENT: SBI MODEL: XTD 1.9 PROJECT #: G100456088
DATE: 8/26/2011 RUN #: 5
SAMPLE TRAIN: B SAMPLE ID #: MTL1108221414-001
INTERTEK EQUIPMENT #'s: SBI 206
FILTER # OR WEIGHTS (mg)
SAMPLE COMPONENT REAGENT |PROBE # FINAL TARE | PARTICULATE
FRONT FILTER CATCH FILTER 19 124 122.2
REAR FILTER CATCH FILTER 20 117.6 117.5
TOTAL TARE 241.60 239.70 1.90
PROBE & FILTER HOLDER |PROBE 28 136224.2 | 136223.8 0.40
TOTAL: 2.30

ENGINEER: @

DATE:

11/8/2011

Page 1 of 1
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Intertek

DILUTION TUNNEL WORKSHEET - METHOD 5G3

Client B\ Model: XTI 4.9
Project #:G10o43CoBR Sample ID #: MAV\-AAORZ2 AleAl — Co A

Date: 9 ¥22-4\ Engineer:"\’\-(.‘)?i\‘\ ANEGWELRun# _A. Sample Train#: A\

Balance Equipment #: SB\-206 Txhermo!Hygro meter Equipment # : SB\—~2A2-
\So-\3
Audit weight Equipment #: \a—MO(Bmance audit mfr. std: 500 + 0.72 mg)

Front Filter # )L Tare: O.\22¢ | Preliminary Wt O, \nho
Rear Filter # 2 Tare: | ©O,\22 7 | Preliminary Wt: 0. \Lvo
Seal Set # Tare: Preliminary Wt:
Date/Time in dessicator: OR-22-Ar / X Lo Preliminary Wt: 0. 253
Date Time RIH % Temp. (F) _(‘g’r Z‘g’;‘) ( ;:gi;) Initials
O.2=
08-23-W | \Atoo SV G [0.25€ [preeo | N
o O 2=
DR-2S-A\ | B o \XL | GRS [0 25Ck |o.2000 | TN
o o.2= TARAL
o8-25=m [ AR:20 \Y/ | CD0 0250 boae | THR sl
Probe #: \’3‘. Tare: | \3® )’D‘.\.‘.O_) it | Preliminary Wt: \’53)% Py
Date/Time in dessicator: O %-22-AA / A+ YO
Date Time R/H % Temp. (F) (ggig:) (g';‘:g:;) Initials
2000 =
08-23-m | \¥ioo | ASY, | €99 2O loooer | VAT
. Zoo.o= FANAL
0R-28-A0 | § 2o ANYL | GRS AN feoneen | T ERELE

Date: AA—OR]~-A\A

Engineer signature:

Page 1 of 2



Intertek

Client S®'  Model: >X3D A.9

DILUTION TUNNEL WORKSHEET - METHOD 5G3

Project #: GA0okS6088Sample ID #: MY L-AOR22AUA L =00A
Date:08-22-AA Engineer: TLORIN ARNEWEL Ryn #: A SampleTrain# B
Balance Equipment #: ‘é};ﬂ:_h‘-Thermo/Hygro meter Equipment #: ‘3&2&2
Audit weight Equipment #: eMEEBaIance audit mfr. std: 500 + 0.72 mg)

Front Filter # 2 Tare: | 0, A20R Preliminary Wt: O\
Rear Filter # O Tare: [Q. A2y Preliminary Wt: oA\
Seal Set # Tare: Preliminary Wt:
Date/Time in dessicator: 03 ~-2.2—-4A / 2 4O Preliminary Wt: Q.28
Date Time RIH % Temp. (F) (Vg"gg‘) P ame) | Initials
o0%-2%M | A oo A<, Gd.D |0.25C6 0,235 el
[o}—25-Mm | ¥ 1o XYL CR.¥ [0.237¢h o(;_o?é; A
0%-25M | AR- o AN, CD.0 | 0. 25¢H ooz:; A %ﬁg&&*
Probe #: 19 Tare: “_._0/ \2.2\ | Preliminary Wt: \\-vo))\")_’ll\—
Date/Time in dessicator: O —22-A\ / A o
Date Time RIH % Temp. (F) (‘Q’rgig:) ( é‘:‘:g:ts) Initials
O¥—22—AA A> 100 ‘\SZ 6.9 AWO, N2 30 22:: \:l:Z_ Ral
o%-25-M | Vo 7 6T [WOA222 hrmeer | %ﬁ%

Date: AA—o¥- A\

Engineer signature:

R

Page 1 of 1



Intertek

) DILUTION TUNNEL WORKSHEET - METHOD 5G3
Client B\  Model: >XTN A9
Project # GatoowSGo8R Sample ID #: WYL, ALORZ 2L AU AL-—0C04
Date: O8~22-A\ Engineer:’-@ﬂ ANEYEL_Run#: _2.  Sample Train#: /A<
Balance Equipment # SB\~206 Thermo/Hygro meter Equipment # : iﬁi_—lk’?—
Audit weigh_tEquipmentMo(Batance audit mfr. std: 500  0.72 mg)

Front Filter # = Tare: Q. A2\*x Preliminary Wt: 0.\
Rear Filter # - Tare: | © . A\22Y4 | Preliminary Wt: o \2%0
Seal Set # Tare: Preliminary Wt:
Date/Time in dessicator: S-2-M / AX 00O Preliminary Wt: O.234
Date Time RH % Temp. (F) (‘g’r‘:ﬁ';t) ( gﬁ‘:m) Initials
e 02=
Q-25-M\ %\.30 '\'3\—/‘: &R.§ O.23\C |6 2500 %
y25-M | Ao Y | €30 [0.250 o | TS |V
Probe #: 20 Tare: A2 OCRA | Preliminary Wt: \ 0c®A
Date/Time in dessicator: F-2v-1\ / 3} oo
Date Time R/H % Temp. (E) (gwr :'r?]’;‘) ( ;:f;ts) Initials
200.0=
¥-25-M | Riro A GRS |A20e® 000z | YT
2000=
-2.5—M Ao A" €20 P9 06M |zopecz | YN |V
290,00 =
R-26-M | A2 A2y 60 |\29,06% |, 0o | A

Date: _Al~OR—AA

Engineer signature: \ﬁﬂ

Page 1 of 1



Intertek

Client: Sy

DILUTION TUNNEL WORKSHEET - METHOD 5G3
Model: ><TI\ A.D

Project #:G—‘\\oo‘eS'GoW Sample 1D #: \'“\—. KKO%QZAL\'NW—QO&

Date: 8-2%-A\ Engineer: E’L;Q'N\"\ ARARELRUn #: 2.

Sample Train #: B

Balance Equipment #: S™ 206 Thermo/Hygro meter Equipment # : S®\ ~2A2
RO-\3Y
Audit weight Equipment #:?@—Ako (Balance audit mfr. std: 500 + 0.72 mg)

Front Filter # =S Tare: O. A2~ | Preliminary Wt O Nk
Rear Filter # R Tare: | ©, Az2o | PreliminaryWt | o Aqa™:
Seal Set # Tare: Preliminary Wt:
Date/Time in dessicator: Y-2Ar / \} o | Preliminary Wt. 00,2528
Date Time R/H % Temp. (F) (‘g’r‘:‘f";‘) ( Q:g;‘s) Initials
N 0.z =
R-25 A4 ¥ 2o S\4 GRS | 0.25%0 |p.2000 | A
0.2 =
3-25-M | A%o A=A GO0 02512 g rme | TV
Probe #: 2A Tare: | A5 24X | Preliminary Wt | \29y 2 481
Date/Time in dessicator: R-2N—AN / AL 00
Date Time R/H % Temp. (F) (‘g’r:'r?]';t) ( ;:;ﬂ:‘s) Initials
o 200.0=
R-25- M 2o A 6R.S AwemazlL o | TS
2-000=
R-25-M | AR~ 20 A CD.0 23249 oo ona | VS
2000 =
R-2C-AN | A2AY A A0 23 243 |2ec.002 | PN

Date: -0}~

Engineer signature:

=R

Ny

Page 1 of 1




Intertek
DILUTION TUNNEL WORKSHEET - METHOD 5G3

Client: SR\ Model: i-‘-_k A

Project #G\004%6088 Sample ID #: HFN—AAOR 2.2 \LAYL—OOA

Date: 08-Z4-\\ Engineer: %‘P\ ARGYEL Run#: _ 2 Sample Train#: A<
Balance Equipment #SB\ 206 Thermo/Hygro meter Equipment # : 'ﬂ‘l\?—

. ABO-ADYT"
Audit weight Equipment #:A%c-Alo (Balance audit mfr. std: 500 + 0.72 mg)
Front Filter # A Tare: O.A2\¢ | Preliminary Wt: O, \2. %Y
Rear Filter # Ao Tare: O. 243 Preliminary Wt: O. \228
Seal Set # Tare: Preliminary Wt:
Date/Time in dessicator: Q-2 — AN / AR oo PreliminaryWt. | O. 24313
Date Time RIH % Temp. (F) LYJVF ] ( é::g:g) Initials
0.2=
¥-25-M %o A\~ &0 ©.2430 [0.2600 A
0.2=
$-26-M | A2 AT A% €3.0 |0.24M |o2000 | YN =
Probe #: 273 Tare: |\(C ARRE Preliminary Wt: \3E AR A
Date/Time in dessicator: Q-2 ~AN\ / \®-.co
Date Time RIH % Temp. (F) (‘;Vrz'r?";‘) ( g”r‘:gq'ts) Initials
200.0=
¥-28-A\ \® 0 A™ €20 [EAYM boi o | NS
2000 =
R-26-A4 | A2 AT A 6200 \MCARYO pooooe | TV v

Date: MA-OR~AA
Engineer signature: ; £~X

)

Page 1 of 1



Intertek

{
Audit weight Equipment #: 1;

DILUTION TUNNEL WORKSHEET - METHOD 5G3

Client: S\  Model: >\ A.D
Project #: (\0okSGo3% Sample ID # MTLANORZ 2 AkA U= O0A

Date: ¥-24-M Engineer: TLORARN ANRELRn# 2 Sample Train# _ B
Balance Equipment #: S ™\ 24 Thermo/Hygro meter Equipment #: SB\ =282

3O~ DY
30-Ao(Balance audit mfr. std: 500 + 0.72 mg)

Front Filter # AA Tare: | Q. AOGC Preliminary Wt: O. N
Rear Filter # A2 Tare: | O, A2no | Preliminary Wt: O.\2a8
Seal Set # Tare: Preliminary Wt:
Date/Time in dessicator: R—-24—AR / AR 0o Preliminary Wt: . 242
Date Time RIH % Temp. (F) (gwr el g":i”:’;;) Initials
o=
R-25-M | A%o \2 €0 [0 24 | s000 |
o=
R-26-AA | A2:AT A Goo  [0.24%elpqeen | TR
Probe #: 2\ Tare: \gg)o\.\.o% Preliminary Wt: J\gg)g\.\_ \
Date/Time in dessicator: [ ~2 e —~AN / \R00O
Date Time R/H % Temp. (F) (gwr 2‘312; ( é::ﬁq'ts) Initials
200.0 =
R-25—AA A% o A €9.9  [IGOM29 oo ooz | VX
200.0=
¥-2C~AN | A2 AT A £3.0 |\nQPWAZ 200.0‘:'2. s
200.0 =
3-A2-M | A¥ 00 \C 2.9 \BEOUAD oo 002 | NS

Date: A\—oR—A\

Engineer signature:

Ry

S5

Page 1 of 1



Intertek

Client. SB\

DILUTION TUNNEL WORKSHEET - METHOD 5G3
Model: > A D
Project #: GA004SE0RE Sample ID #: YITLAAOR22A4A-— 00l
Date: 828\ Engineer: TLcRIW, ANENE. Run# Y4  Sample Train#: AN
Balance Equipment #: S_B:Z‘J‘ Thermo/Hygro meter Equipment #: %%‘ ~2\2

CENAY
Audit weight Equipment #: \lto—uo (Balance audit mfr. std: 500 £ 0.72 mg)
Front Filter # \ Tare: Q. \Ro Preliminary Wt: O. \RA\A
Rear Filter # Y Tare: O. N2\ Preliminary Wt: O.\2v 2
Seal Set # Tare: Preliminary Wt
Date/Time in dessicator: Q-28= N\ / R o Preliminary Wt: 0.2.54>
Date Time R/H % Temp. (F) (\grglr%';t) (l::?r:ts) Initials
Q.=
V-26~ A\ 1200 A CA.L O3 o | T~
o.2=
AD-\2-AA \>x:00 \G Yoo [0.2527 [o.2000 A N
Probe #: 235 Tare: kgg)%yy\ Preliminary Wt «gc ESAY
Date/Time in dessicator: R-28—AA / \%.' 20
Date Time R/ % Temp. (F) (‘g’r‘;ﬁ';t) ( ;::ﬁts) Initials
200.0=
¥26-M | 1D:oco A G308 X0 Loocoz| N
) 200,0=
A-12-M | Nrwoo | LG 00 MOV |asecee | Y|
Date: _AA =0 %= A
Engineer signature: M—

Page 1 of 1



Intertek
DILUTION TUNNEL WORKSHEET - METHOD 5G3

Client ©B)  Model: XTDA S
. =
Project #G\ooSCoRR Sample ID #: TL MORZ2 AL A Y- oA
Date: ¥2S-AA Engineer: TURWN ANGHEL Run#: b - Sample Train#: _ +>
Balance Equipment # <\ 206 Thermo/Hygro meter Equipment #: SR\ 242
S k 0-AF .
Audit weight Equipment #: gg_-Mo(Balance audit mfr. std: 500 + 0.72 mg)

Front Filter # A Tare: Q A2z, | Preliminary Wt: QAR S
Rear Filter # AG Tare: O . A2y | Preliminary Wt: o. A2
Seal Set # Tare: Preliminary Wt:
Date/Time in dessicator: R-2LS—AA /4% O Preliminary Wt: O, 2SCA
Date Time R/ % Temp. (F) (ZCVE g'r?]':) ( ;:ﬂg) Initials
O,2 =
[¥-2C-M | D00 AD- €D.6 | 02SSY jozece | A
2=
D-A2~M | A oo AC FO.0 [0.15C0 (52000 | N v
Probe #: 20C Tare: ,\’32),% 2.8.9) | Preliminary Wt: )\"50_3)% 29 %
Date/Time in dessicator: R=2S—AA / AR 20O
Date Time R/H % Temp. (F) (g‘:‘rﬂg‘) (gAr:g:L) Initials
200.0=
S-2.6-4A A Qo A - c.6 \?b%,%l%.% zco.ogaq_ -?
'2400_0:
A- A2—AA A~ oo AC 0.0 \’5‘5,% 293\ 200,002 :W

Date: AA—OY—AA

Engineer signature: T‘@;

Page 1 of 2



Intertek
DILUTION TUNNEL WORKSHEET - METHOD 5G3

Client B\ Model: 2X¥D D
Project # G100k EoR Y Sample ID #: L= \\Q&'ZJ_A\'\'N\'\' ~Q0 A
Date: 8-26-M Engineer: TLORMW ANGREL Run#: S Sample Train# _7x

Balance Equipment #: ggl\‘i‘D‘:«Thermo/Hygro meter Equipment #: SBY —2A2
ARO =AY
Audit weight Equipment #: '\QhO—A\O(BaIance audit mfr. std: 500+ 0.72 mg)

Front Filter # N Tare: Q. A2y | Preliminary Wt: O, \2wX
Rear Filter # A\ Tare: | ©.A2.2.% [ Preliminary Wt O 22}
Seal Set # Tare: Preliminary Wt:
Date/Time in dessicator: 8-2.6-A\ / \7_ AS Preliminary Wt: 02_’-!-'3(2_
Date Time R/H % Temp. (F) (‘g’rziri’;‘) ( ;:g:ts) Initials
o=
A-A2— A A o0 AG Yoo  [C.24%N|proo | WA
\ahe/. 122y 2 =
\O0-20-M [ D:70 L& ED.S O.Z%Q'LTD.O'ZJZJOO XA e
Probe #: 2~ Tare: \2C, Q020 | PreliminaryWt: | \2¢ 9022
Date/Time in dessicator: R-2.C—AA / A2 . AS
Date Time R/H % Temp. (F) (‘Q’rzir?]';t) ( é‘::g:ts) Initials
Z200.0 =
A-A2-A\ KX ioo \E Yoo [N peomms| N
200.0 =
o2t | @0 AG CAT  |RE026 heoo een| A YV
200,05
\O—2A—AA A:00 AC “Yo. o NG, 02K zoo_o:z :%

Date; JM-O%— AN

Engineer signature: _M

N

Page 1 of 1



Intertek

Client: 33§ Model: XT_B &-- 3
Project #:C:)\oolrﬂbii% Sample ID #: YT ALOB 22 AlA L= OO A

DILUTION TUNNEL WORKSHEET - METHOD 5G3

Date: 8-26-AA Engineer: TLORIW ANGHELR )y #: el Sample Train #: B

Balance Equipment #: ‘5%\"20‘Thermonygro meter Equipment # : ‘35%‘ 22
Audit weight Equipment #: '&O-M"(Balance audit mfr. std: 500 + 0.72 mg)

Front Filter # \3 Tare: Q. \2722 | Preliminary Wt: Q.28
Rear Filter # 20 Tare: | 5 AAS | Preliminary Wt: o.\MAD
Seal Set # Tare: Preliminary Wt:
Date/Time in dessicator: ¥-2&—AA / A2+ AS | Preliminary Wt: Q244 %
Date Time R/H % Temp. (F) _(\g/r Zir?g) (é—::%its) Initials
0.2=
A-A2—~AA A% 0o AG Yoo |O.2WY |g 2000 A
WAL o=
lo—2o-m A:»o \C €AS [Q.2%\C |o.2000 | Y
Probe #: 23 Tare: | A%G 22753 | Preliminary Wt ARG, 2273%
Date/Time in dessicator: %“ZG— AN\ / A2 00 N
Date Time RIH % Temp. (F) (gWr Z‘g':) : ;:g:ts) Initials
200.0 =
A-A2—AA | \*rlco \G Mo  [1262240 (20002 | AC
2oo.0=
lo-20-M | D:Ro AG CAS  |162242 [pop.o0e | V<
2000 =
Ao -2 A AN D:oo AG Yo o [ARE2240 s, 00r | NAS

Date: M—08~M

Engineer signature: W&_

N

Page 1 of 1
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Calibrations



No du rapport d'étalonnag CA0003-088-032111

Mettler Toledo

Service Business Unit Industrial

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

Accrédité par I'American Association of
Laboratory Accreditation (A2LA}

METTLER TOLEDO

IS0 9001 Registered
ANSI/NCSL 2540 Accrédité

CERT.CALIBRATION #1902.02
Certificat d’étalonnage
Client
Société : SBI Fabricant de poéles International inc.
Adresse : 250, rue Copenhague
Ville : St-Augustin Etat/Province : Québec
Code postal : G3A 2v1 Astea Customer ID: C037589001001
Instrument
Constructeur : Rice Lake Modeéle de terminal : IND560
Modéle : Roughdeck No de série du termin ~ 00927396KL
No de série : B00927396KL No. Série Impr. N/A
Capacité : 625 kg Service/Piece : Lab
Résolution : 0.02 kg Nbre de Divisions 31250
Classe : 1 Procédure utilisée : Canadien
Numéro/ID d'actif du clie  SBI-013

Procédure:

Le present 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) :

Signature du client

Etalons de travail

21-mars-2011

Le prochain Cal Date

Dany Careau

Signature:

31-mars-2012

ELECTRONIC SIGNATURE

Tragabilite Les poids de test utilisés se référent au National Institute of Standards and Technology.
Jeu de poids no : Tragabilité NIST No.: | Classe ASTM/OIML Date d'étalonnage : Date proch. étalonnage
42268 M10-0278 M1 5-a00t-2010 5-a00t-2011
MTP1 MT0015626 F1 17-sept.-2010 17-sept.-2011
Kit 8 1356103 M1 5-oct.-2010 5-oct.-2011
Version Logiciel : 4.3.0.7 Page 1sur3

© METTLER TOLEDO

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



= — —— -  —— — ——— ——— —— —— ——— —
No du rapport d'étalonnag CA0003-088-032111 M Erl' I.E R To I-EDO

Résultats de mesure

La température : 70 °F

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

Test de variation

O o Avant Réglage Aprés Réglage
1] 2 Les poids Appliqués Position Valeur lue Valeur lue
o' | o 1: 125 kg Position 1 125.02 kg 124.98 kg
2:125kg Position 2 125.16 kg 125,02 kg
3: 125kg Position 3 125.16 kg 125.02 kg
4: 125kg Position 4 125.26 kg 125.00 kg

Erreur maximum : 0.26 kg 0.04 kg
Max Erreur Admissible : 0.10 kg 0.1kg
Linéarité
Avant réglage
Les poids Appliqués Valeur lue Erreur Erreur Dans la Tolérance
admissible

Zero 1 0.00 kg 0.00 kg 0.00 kg 0d 1d oul
2 20.00 kg 20.02 kg 0.02 kg 1d 2d oul
3 40.00 kg 40,04 kg 0.04 kg 2d 2d oul
4 100.00 kg 100.12 kg 0.12 kg 6d 5d NON
Max 5 200.00 kg 200.24 kg 0.24 kg 12d 5d NON
6 100.00 kg 100.12 kg 0.12 kg 6d 5d NON
7 40.00 kg 40.04 kg 0.04 kg 2d 2d oul
8 20.00 kg 20.02 kg 0.02 kg 1d 2d oul
Zero 9 0,00 kg 0.00 kg 0.00 kg od 1d oul

D Méthode de substitution utilisée
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No du rapport d'étalonnag CA0003-088-032111

METTLER TOLEDO

Apres réglage
Les poids Appliqués Valeur lue Erreur Erreur Dans la Tolérance
admissible
Zero 1 0.00 kg 0.00 kg 0.00 kg 0d 1d oul
2 20.00 kg 20.00 kg 0.00 kg 0d 2d oui
3 40,00 kg 40.00 kg 0.00 kg od 2d oul
4 100.00 kg 100.02 kg 0.02 kg 1d 5d oul
Max 5 200.00 kg 200.02 kg 0.02 kg 1d 5d oul
6 100.00 kg 100.02 kg 0.02 kg 1d 5d oul
7 40.00 kg 40.00 kg 0.00 kg 0d 2d QUi
8 20.00 kg 20.00 kg 0.00 kg od 2d oul
Zero 9 0.00 kg 0.00 kg 0.00 kg 0d 1d oul
D Méthode de substitution utilisée
Un réglage de la balance a été requis
Si NON, les résultats relatifs a I'état du systéme avant la prestation de service correspondent a I'état de
M ou [0 noN
Répétabilité
Poids appliqués : 100.00 kg
Chargé Vide Différence
1 100.00 kg 0.00 kg 100 kg
2 100.02 kg 0.00 kg 100.02 kg
3 100.02 kg 0.00 kg 100.02 kg
Erreur maximale : 0.02 kg 1.0d
Tolérance : 0.10 kg 5d
Incertitude
Mesure de l'incertitude = 0.022 kg
Les meilleures incertitudes représentent les incertitudes étendues selon un facteur de sécurité K=2 générant un
niveau de confiance approximatif de 35 %. Des dispositions doivent &tre prises en matiére d'environnement au lieu
d'etalonnage, 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 BMC.
Remarques
Aucune,
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No du rapport d'étalonnag CA0003-086-032111

Mettler Toledo

Service Business Unit Industrial

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

;ACC REDITE ni

Accredité par I'American Association of
Laboratory Accreditation (A2LA)

CERT.CALIBRATION #1902.02

METTLER TOLEDO

Certificat d’étalonnage

ISO 9001 Registered
ANSI/NCSL 2540 Accrédite

Client

Société : SBI Fabricant de poéles International inc.

Adresse : 250, rue Copenhague

Ville : St-Augustin Etat/Province : Québec

Code postal : G3A 2V1 Astea Customer ID: C037589001001
Instrument

Constructeur : Weightronix Modeéle de terminal : IND560

Modéle : DSL-6060 No de série du termin ~ 00927386KL

No de série : B00927386KL No. Série Impr. N/A

Capacité : 500 kg Service/Piece : LAB

Résolution : 0.02 kg Nbre de Divisions 25000

Classe : i Procédure utilisée : Canadien

Numero/ID d'actif du clie  SBI-014

Procédure: Le présent certificat est émis conformément aux conditions de certification accordées par

I'A2LA, en vertu de la norme ISO/NEC 17025. A2LA a évalué la capacité de mesure du
laboratoire et la tragabilité des normes nationales reconnues.

Date de calibrage :

Signataire autorisé
(A2LA) :

Signature du client .

Etalons de travail

21-mars-2011

Le prochain Cal Date

Dany Careau

Signature!

31-mars-2012

ELECTRONIC SIGNATURE

Tragabilité Les poids de test utilisés se référent au National Institute of Standards and Technology.
Jeu de poids no : Tracabilité NIST No.. Classe ASTM/OIML Date d'étalonnage ! Date proch. étalonnage
42268 M10-0278 M1 5-a00t-2010 5-a00t-2011
MTP1 MT0015626 F1 17-sept.-2010 17-sept.-2011
Kit S 1356103 M1 5-oct.-2010 5-oct.-2011
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No du rapport d'étalonnag CA0003-086-032111 M E“ I.E R 'I'o I.EDO

Résultats de mesure

La température : 70 °F

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

Test de variation

0 a Avant Réglage Aprés Réglage
12 Les poids Appliqués Position Valeur lue Valeur lue
o' | ’o 1: 125,00 kg Position 1 125.00 kg 125.00 kg
2: 125.00 kg Position 2 125.04 kg 125.00 kg
3:125.00 kg Position 3 125.00 kg 125.00 kg
4: 125,00 kg Position 4 124.96 kg 125.00 kg

Erreur maximum : 0.08 kg 0.00 kg
Max Erreur Admissible 0.10 kg 0.1kg
Linéarité
Avant réglage
Les poids Appliqués Valeur lue Erreur Erreur Dans la Tolérance
admissible

Zero 1 0.00 kg 0.00 kg 0.00 kg 0d 1d oul
2 20.00 kg 20.00 kg 0.00 kg od 2d oul
3 40.00 kg 40.00 kg 0.00 kg 0d 2d oul
4 100.00 kg 100.02 kg 0.02 kg 1d 5d (o]V]}
Max 5 200.00 kg 200.04 kg 0.04 kg 2d 5d oul
6 100.00 kg 100.02 kg 0.02 kg 1d 5d oul
7 40.00 kg 40.00 kg 0.00 kg od 2d oul
8 20.00 kg 20.00 kg 0.00 kg 0d 2d oul
Zero 9 0.00 kg 0.00 kg 0.00 kg o0d 1d oul

D Méthode de substitution utilisée
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No du rapport d'étalonnag CA0003-086-032111

METTLER TOLEDO

Aprés réglage
Les poids Appliqués Valeur lue Erreur Erreur Dans la Tolérance
admissible
Zero 1 0.00 kg 0.00 kg 0.00 kg od 1d oul
2 20.00 kg 20.00 kg 0.00 kg 0d 2d oul
3 40.00 kg 40.00 kg 0.00 kg 0d 2d oul
4 100.00 kg 100.00 kg 0.00 kg 0d 5d oul
Max 5 200.00 kg 200.00 kg 0.00 kg 0d 5d oul
6 100.00 kg 100.00 kg 0.00 kg 0d 5d oul
7 40.00 kg 40.00 kg 0.00 kg 0d 2d oul
8 20.00 kg 20.00 kg 0.00 kg 0d 2d Qul
Zero 9 0.00 kg 0.00 kg 0.00 kg od 1d oul
D Méthode de substitution utilisée
Un réglage de la balance a été requis
Si NON, les résultats relatifs a I'état du systéme avant la prestation de service correspondent a I'état de
M ou [0 noN
Répétabilité
Poids appliqués : 100.00 kg
Chargé Vide Différence
1 100.00 kg 0.00 kg 100 kg
2 100.02 kg 0.00 kg 100.02 kg
3 100.00 kg 0.00 kg 100 kg
Erreur maximale : 0.02 kg 1.0d
Tolérance : 0.10 kg 5d
Incertitude
Mesure de l'incettitude = 0.022 kg
Les meilleures incertitudes représentent 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 BMC.
Remarques
Aucune,
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No du rapport d'étalonnag CA0003-090-032111

Mettler Toledo

Service Business Unit Industrial

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

Accrédité par 'American Association of
% Laboratory Accreditation (A2LA)
CERT.CALIBRATION #1902.02

METTLER TOLEDO

Certificat d’étalonnage

ISO 9001 Registered
ANSI/NCSL Z540 Accrédité

Client
Société : SBI Fabricant de poéles International inc.
Adresse : 250, rue Copenhague
Ville : St-Augustin Etat/Province : Québec
Code postal : G3A 2V1 Astea Customer ID: C037589001001
Instrument
Constructeur : Mettler Toledo Modele de terminal : IND560
Modeéle : 2256 kg No de série du termin 00927336KL
No de série : B00927336KL No. Série Impr. N/A
Capacité : 625 kg Service/Piéce : Lab
Résolution : 0.02 kg Nbre de Divisions 31250
Classe : 1] Procédure utilisée : Canadien
Numéro/ID d'actif du clie ~ SBI-186

Procédure:

Le présent certificat est €mis 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 tragabilité des normes nationales reconnues.

Date de calibrage :

Signataire autorisé
(A2LA) :

Signature du client :

Etalons de travail

21-mars-2011

Le prochain Cal Date

Dany Careau

Signature:

31-mars-2012

ELECTRONIC SIGNATURE

Tragabilité Les poids de test utilisés se référent au National Institute of Standards and Technology.
Jeu de poids no : Tragabilité NIST No. Classe ASTM/OIML Date d'étalonnage . Date proch. étalonnage
42268 M10-0278 M1 5-a00t-2010 5-ao0t-2011
MTP1 MT0015626 F1 17-sept.-2010 17-sept.-2011
Kit S 1356103 M1 5-oct.-2010 5-oct.-2011
Version Logiciel : 4.3.0.7 Page 1sur3
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No du rapport d'étalonnag CA0003-090-032111 M E'I'I' LE R TO LEDO

Résultats de mesure

La température : 70 °F

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

Test de variation

O 1 2[1 Avant Réglage
Les poids Appliqués Position Valeur lue
o' |’o 1:125kg Position 1 124,98 kg
2: 125kg Position 2 124.98 kg
3:125kg Position 3 125.02 kg
4: 125 kg Position 4 125.00 kg
Erreur maximum : 0.04 kg
Max Erreur Admissible : 0.10 kg
Linéarité
Avant réglage
Les poids Appliqués Valeur lue Erreur Erreur Dans la Tolérance
admissible
Zero 1 0.00 kg 0.00 kg 0.00 kg 0d 1d oul
2 20.00 kg 20.00 kg 0.00 kg od 2d oul
3 40.00 kg 40.00 kg 0.00 kg od 2d oui
4 100.00 kg 100.00 kg 0.00 kg 0d 5d oul
Max 5 200.00 kg 200.00 kg 0.00 kg 0d 5d oul
6 100.00 kg 100.00 kg 0.00 kg 0d 5d oul
7 40.00 kg 40.00 kg 0.00 kg 0d 2d oul
8 20.00 kg 20.00 kg 0.00 kg 0d 2d oul
Zero 9 0.00 kg 0.00 kg 0.00 kg 0d 1d oul

D Méthode de substitution utilisée

Un réglage de la balance a été requis
Si NON, les résultats relatifs a I'état du systeme avant la prestation de service correspondent a I'état de

[ ou M nNon
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No du rapport d'étalonnag CA0003-090-032111 M E'I'I'LE R To lED 0

Répétabilité

Poids appliqués : 100.00 kg

Chargé Vide Différence
i 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

Les meilleures incertitudes représentent 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 ['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 BMC.

Remarques

Aucune.
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@ Fisher Scientifique

Groupe de service des instruments

Certificat d’Etalonnage

1-800-267-6633 # 724396 -01

Client: SBI Stove Builder International

Local: Metrologie

St-Augustin de Desmaures

Modéle : TE214S

Balance # Série : 25851066
Liste des Vérification codes Spécifications : Fabricant: [X]  Client: [
Céable d'alimentation OK Capacité : 210 g
Tolérance :0.2mg
Sélecteurs, clavier, commandes OK Résolution : 0.1 mg
[ Linéarité  [X1 Charge Maximale
Circuits imprimés OK
Mécanisme de pesée OK Relevées des vérifications
Poids d'étalonnage interne N/A Référence Tel que trouvé Tel que laissé
Horizontalité OK Xg OOmg 0.0500 0.0500 0.0500
Plateau et support de plateau 0K Mg Omg 5.0000 5.0056 5.0000
Boitier et housse OK Mg [Omg 50.0000 50.0564 50.0001
Vitres OK Mg Omg 200.0000 200.2254 200.0000
Fonction de tarage OK Répond aux spécifications : Tel que trouvé : (] Oui  [X] Non
Fonction Auto-Calibration OK Répond aux spécifications : Tel que laissé : X Oui [] Non
Hysteresis OK
Charges excentrées Tolérance: + 0.5 mg 1 4 ) Charges excentrées
4 2
4 3 | Poids d’essai: 100 Mg Okg
3
Commentaires : Tel que trouvé : Tel que laissé :
Centre: 0.0000 Centre: 0.0000
1: 0.0000 1: 0.0000 Répond aux spécifications :
2: 0.0000 2: 0.0000 Tel que trouvé : [ Oui [ Non
3: 0.0000 3: 0.0000 Tel que laissé : X} Oui ] Non
4: 0.0000 4: 0.0000
Codes : OK =, vérifié, étalonné, nettoyé N/A = non applicable Cor = corrigé Déf = défectueux Remp = Remplacer
= s i i Dgllﬁyggneﬂﬂy
Etalons certifiés Représentant de service : Daniel Toulouse Y~ Tedow o pom ;{)7;}1%5
LA
Jeu de poids QUE014 RStE| dictalonnags ¢ 15 Novembre 2010

Prochaine date d’étalonnage : 30 Novembre 2011

Approbation du client :

Date:

© 07.20.07 BAL.ICF Fisher Scientific Company

Certification Procedure

Bal.ICP
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Interiek
Thermal Metering System Calibration
Y factor for Method 5G sampling
Previous Calibration Comparision
Manulacturer: American Meler Company Date N/A Acceprable
Muodel: DTM-200A Deviation (5%)| Deviation
Serial Number: SOR054300 y Factor 1,003 5 0,003
Acceptance Acceplable
Average Gas
Meter y Tactor Current Calibration
1,000 Acceptuble ¥ Deviation 0,020

Calibration Date: 04-28-11 Maximum y Deviation 0,003
Calibrated by: Clawde Pard

Calibration Frequency: 6-month

Next Calibration Duc: 10-27-11 Acceptance I Acceptable

Instrument Range: 1,000 cfim

Standurd Temyp.: 67 aoF Reference Standard *

Standand Press.: 29,92 "Hg Standard  [Model Standard Test Meter
Barometric Press,: 29,60 "Hg Calibrator [S/N 07)264834
Sigrature/Date: S oA 201 |-4-28 Calib. Dale  2}-mars-11

. Calib, Value 01,9930 ¥ l‘iwlurrci}h

Calibration IFarameters Run | Run 2 Run 3

Vacuum ("Hg) 0,(K} 0,48 | 006

dM ("H20) 0,0 0,00 0,06

Initial Reference Meter 543.9 349,1 5545

Final Reference Meter 5489 5543 359.8

[nitial DGM 462,625 467,778 473,129

Final DGM 467,581 472,233 478,407

Temp. Ref, Meter (°F), Tr 67.0 67,0 68,0

Temperature DGM (°F), Td 670 67,0 68,0

Time (Minutes) 453 48,0 56,0

Net Volume Ref, Meter, Vr 5,000 5,200 5,300

Net Volume DGM, Vd 4,956 5,155 5,278

sy R = T 7

Gus Mdter y Fuctur Deviation (from avg, ) 0,002 0,001 0,003

Ovificedti@ 000 o olee - f o0

Orrifice dH@ Deviation (from ava. ) 0,000 0,000 0,000

where: 0, 823077

[. Deviation = [Average value for all runs - current run value|
2. y=[Vrx(y factor {ref)) x (Pb) x (Td + 460/ [Vd x (Pb | (dH / 13.6)} x (Tt + 4640}
3. dH@ =0.0317 x dH / (Pb (Td + 460)) x [ (T + 460) x time) / Vr }*2

* Reference calibration is (raceable W NIST through NIST Test # 40674, Kimble ASTM E1272

S591-048_04.2019 xln



O

Page 1 of 1

intertek
Thermal Metering System Calibration
Y factor for Method 5G sampling
Previous Calibration Comparision
Manufuctorer; American Meter Company Date N/A Acceptable
Model: DTM-200A Deviation (5%)| Deviation
Serial Number: 987332226 ¥ Factor 0.9% 5 {3,000
Acceptance Acceptable
Average Gas
Meter y Factor Current Calibration
0,996 Accepiable y Deviation 0,020
Calibration Date: (4.2%.11 Maximuin y Deviation 0,001
Calibrated by: Claude Pacé
Calibration Frequency: 6-month
Next Calibration Due: 10-27-11 Acceptance Acceptable
Instrument Range:; 1,300 cfm
Standard Temp.: 71 oF Reference Standard *
Statndard Press.: 29,92 "tip Standard  [Model Standard Yest Meter
Barometric Press.: 20,49 “Hg Calibrator |S/M 07264834
Signature/Date; Cé”' ,/f,/' 2011-04-28 Calib. Date 21-mars-1 |
) Calib. Value 09930y factor (rcf)
Calibration Parameters Run | Run 2 Run 3
Vacuum ("Hg} &,00 Q,00 0,00
dH ("1120) 00 0,00 Q. {1}
Intttal Reference Meter 56423 565.5 573
Final Reference Mcter 565.3 572.8 578
Initial DGM 552,743 557957 565,424
Final DGM 55776 565,228 570,396
Temp. Ref. Meter (°F), Tt 70,5 71,0 71,0
Temperature DGM (°F), Td 7044 70,0 70.0
Time {Minutes) 505 72,0 48,5
Net Volume Ref. Meter, Vr 5,000 7,300 5,000
Net Yolume DGM, Vi 4,977 4,972
GasMerervinctor = 1 T 0eer 9% 0,99
Gas Moter y Factor Deviation (from avg.) 0,001 0,001
jornceitiil L TR 0T 00, ] 6,00,
l(_)riiic--.‘ dbi Deviation (from ave) 0,000 0,004 0,000
whete: (0,098554455

I. Deviation = |Average value for all runs - current run vabue|
2y = [Vrx(y factor (ref)) x (Ph) % (Td + 460/ [Vd x (Pb + (dH 7 13,60 x (Tr + 460}
3 dH@ = 0.0317 x dH / (Ph (Td + 460% x [ (Tr + 460) x time) / Vr |2

* Reference calibration i traceablc to NIST through NIST Test #f 40674, Kimble ASTM E1272

S5BI-047_04-2D011.8



CERTIFICATE OF NIST TRACEABLE CALIBRATION
Calibration Certificate No: 24648

Customer Information

LABORATORY
ACCREDITATION
BUREAU

Customer; SBI St-Augustin cAmr:. vite & L3115-1 c{,’,ﬂ, e
IVald
Address © 250, De Copenhague ISO 17025-2005 ACC REDITED
Daoors 11-12 Customer PO #: 23066

S1-Augustin-de-Desmaures

Calibration Procedure Information

Procedure 1D: GTP FLOW INDI Revision #; 3 Revision Date: 7/21/2008

Calibration Standards Information

Grafiet 1D Munufacturer Maodel # Description CAL Due
10159 HOBO LH2-001 Environment Monitor Systemn ;22,2011 |
60030 Paroscientific 760-100A Pressure, 100 psia 8/24:201
10128 Furness FCO332 Diff Pressure 8/242011
10062 Girafiel 9202 5-Channel Temperature Sensor  8/28/205] 2
10075 Meriam SOMII0-9 Larminar Flawmeter 6/23/201 1
31202 Paroscientific 760- 1 00A Pressure, 100 Psia 2i24/2012

Scensor_Information

Manufaclurer: American Meter Description:  Gas Mewr Method Lised: Laminar
Maddel #: DTM-200A Rated Accuracy: + | 94 of Reading Accuracy Specifted By: American Met,
Instrument IDH; SBI-103 Range: (to 250 scfh Condition: Functional

Serial #: 07)264834
Comments; Calibration Date: 03-21-201 |

The instruments(s) listed on this cartificate bave been calibrated against standards (raceabla la the Nalional Institue of Standards and
Technology (NIST) or compared to nationally or Internstionafly recognized consensus standards, The reported calibration uncertainty has a
confidence level of 95% (K=2). A calibration uncertainty ratio of 4:1 was maintaingd unfess requirad uncertainty suppon by analysis  Grafel,
inc. Quality Assurance System complies with applicable requirements of ISOAEC-17025-2005, ANSUNCSL Z540-1-1994 and 150 9002,
1994(E). All resuits comtained within this certification relate only lo item(s} callbrated, This certificate shall not be reprodiced axcept in full
and with the written consent of Graffe! ffnc. "
- f

~ S =
Performed By: ﬂ ‘| / / Date: i/‘) 1‘/“

M. Rodriguez
Catiration Technician

Page 1 of 2

GRAFTEL, Inc. 870 Cambridge Drive, Elk Grove Village, IL 60007 847.364.2600
www.graftel.com



ATTACHMENT TO CALIBRATION CERTIFICATE 24648

AS FOUND DATA
Page 20f2
Air Flow Air Vol Air Vol Air vol Ditf
Rate From From From From Air Vol Measurement
Standard, Standard, Metor, Moter, STD - METER Uncaertainty,
scfh scf cf scf acf % Proof scf STATUS
6.069 0.2062 0.300 0.204 0.00 100.679 0.002 Passg
15.044 0.9576 1.000 0.864 -0.01 99.327 0.005 Pass
24.043 0.9605 1.000 0.967 -0.01 29,338 0.005 Pass
33 346 1.9576 2.000 1.940 0.02 100.896 0010 Pass
42149 1.935 2.000 1.949 -0.01 99.301 0.010 Pass
1000 g ERROR CHART .
||
" B0.0
L]
Q 6004
g
q 007
£ 2004
(»]
=4 00 r o v < T ¥ ¥ v v
( i,
x 200 5 10 15 20 25 30 35 40 45
=
-80.0 4
] " Il
10 0 — . "
GAS FLOWRATE, SCFH
T ) Il w A

Test Gas Alr

Standard Pressure,Meter 14.73 paia

Standard Temparature,Meter 80 F

Rated Accuracy| 1 % Rding

Full Scale Flow Rate 250 gscfh Natural Gas @ 1/2 inch WC

li == Y

Pressure 14.40 sia

Humidity| 30.8 % RH

Temperature 69.6 IF

Flow - Humidity - Termperature - Prossuse - Cesign - Cansulting - Enginaening

NIST Traceable Calibration Data Sheet

Graftol, LLC. 870 Cambridge Drive, 82 Grawe Vittage, 11, 80007
P. B47.382.2800 f. 842.384.-28589
W graftel com




Date: 12/7/2010
Equipment: SBI-134 (T1) Temperature:
Accuracy: 0.2 R.H.:
Reference:  SBI-096
S.D. 0.00 %
R.M.U. 0.29 %
0.M.U 0.60 %
Ave A.D. 0.10 %
Standard Reading A.D.
70.0 70.0 0.00
70.0 69.8 0.29
70.0 70.0 0.00
S.D. 0.00 %
R.M.U. 0.02 %
0.M.U 0.10 %
Ave A.D. 0.05 %
Standard Reading A.D.
1000.0 999.6 0.04
1000.0 999.6 0.04
1000.0 999.4 0.06
Technician:  Claude Paré

71F
41%

S.D. 0.00 %
R.M.U. 0.03 %
0.M.U 0.21 %
Ave AD. 0.10 %

Standard Reading A.D.

600.0 599.4 0.10

600.0 599.4 0.10

600.0 599.4 0.10

S.D. 0.00 %
R.M.U. 0.10 %
0.M.U 0.45 %
Ave A.D. 0.20 %
Standard Reading A.D.
200.0 199.6 0.20
200.0 199.6 0.20
200.0 199.6 0.20
S.D. 0.00 %
R.M.U. 0.01 %
0.M.U 0.09 %
Ave A.D. 0.04 %
Standard Reading A.D.
1400.0 13994 0.04
1400.0 1399.4 0.04
1400.0 1399.4 0.04




Date: 12/7/2010
Equipment: SBI-134 (T2) Température:
Accuracy: 0.2 R.H.:
Reference:  SBI-096
S.D. 0.02 %
R.M.U. 0.29 %
0.M.U 2.36 %
Ave A.D. 1.14 %
Standard Reading A.D,
70.0 70.8 1.14
70.0 70.8 1.14
70.0 70.8 114
S.D. 0.00 %
R.M.U. 0.02 %
Oo.M.U 0.09 %
Ave A.D. 0.04 %
Standard Reading A.D.
1000.0 1000.4 0.04
1000.0 1000.4 0.04
1000.0 1000.4 0.04
Technician:  Claude Paré

71F
41%

Is.D. 0.00 %
|R.m.u. 0.10 %
O0.M.U 0.45 %
Ave A.D. 0.20 %
Standard Reading A.D.
200.0 2004 0.20
200.0 200.4 0.20
200.0 200.4 0.20
|s.D. 0.00 %
R.M.U. 0.01 %
0.M.U 0.03 %
Ave A.D. 0.01 %
Standard Reading A.D.
1400.0 1400.2 0.01
1400.0 1400.2 0.01
1400.0 1400.0 0.00

[s.D. 0.00 %
|RM.U. 0.03 %
lo.m.u 0.09 %
Ave AD. 0.03 %

Standard Reading A.D.

600.0 600.2 0.03

600.0 600.2 0.03

600.0 600.2 0.03




Ulrich Métrologle inc. Tél, (514) 631-6853
u Ulrich Matrology Inc. Fax (614) 318122
9912, Cote-de-Liessa Infogulrich ca
ULRICH Manirdal (Qudbec) HAT 141 wwwi.uirich.ca

CALIBRATION CERTIFICATE

Certificate no.: 228051 Calibration data  August 09, 2010
Identification: SBI-096 Centificate issued August 08, 2010
Description: CALIBRATOR, OMEGA CL23A Interval: 12 months
Size: TC KT Due date; August 8, 2011
Manufacturer: OMEGA Procedure no.: MET/CAL
Model no.: CL23A Environment: CLAS Type 2 Laboratory
Serial no.: T-256137 Temperature: 231 2°C
Humidity; 35 - 556% RH
Metrologist: NFS
Property of: 3Bl . an
250 RUE DE COPENHAGUE Clisdeeen { faprseon
ST-AUGUSTIN-DE-DESMAURES, QC G3A 2H3 Approved by: Nueelo Mercur. Lab Manager
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CALIBRATION STANDARDS

See nates balow,

MEASUREMENT UNCERTAINTY

The above listed instrument masts or excepds all speciflcations as stated In the reference pracedure, unless natad atherwlise, For
maasuremant results assaclated with the vonfermance 10 a lolerance, the uncerlainty In \he measurement system did nol excaed 5%
{4-1 {est uncertainty ratio} of the accaplable tolerance for each characterstic calibrated, unless otherwise noled In tha toport

CALIBRATION DATA

See next page for measurement resulis.

Motes:

QV battery replaced.
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Ulrich Métrolegie Inc. - Ulrloh Metrology Inc.

w 8912, Céte-de-1ie3se Tel. 1514} 631-6653
Lachine, QC HBT 1At Fax {514] €31-8122

ULRICH www.ulrich. ca info@uleich.ca

CALIBRATION DATA
Certificate No.228061
Instrument ID:  SBI-096 Result; PASS
Type: CALIBRATOR THERMOMETER Condition: FOUND-LEFT
Serial no.: T-256137
Procedure: Omaga CL23A: 5520A-IM
CALIBRATION STANDARDS
Standard |D Type Manufacturer Model no. Cal, Date Due Date
7870009 CALIBRATOR FLUKE 55204 2010104123 2011/04/23
MEASUREMENT RESULTS (Per METICAL)
TRUE TEST ACCEPTANCE LIMITS PASS/
PARAMEBTER VALUE RESULT LOW HIGH PAIL TUR

DISPLAY CALIBRATION
Did all epegments of the digplay illuminake?
Result of Operator Evaluaticn PASS

THERMOMETER CALIRRATION
K Type Thermocouple

-200,0degF -260.8 -201.0 -199.0 PaSS 1.7
-60,0degF -60.6 -61.0 -59.0 BPACS 3.2
<40, 0degP -490,5 -40.5 -3%.5 PASS 5
12.0degr il.8 Iplaraty 32.5 PASS 1.
1240 . 0degr 1235.6 1239.6 1240.5 PASS 1.1
1264, OdegF 1299.6 12595 1260.5 PASS 1.1
2500. 0degF 2499.5 24990 2501.,4 PASS 1.4
J Type Thermocouple

-200, 0degF -200.46 -291.¢ -193.0 PASS 2.1
-60.0degF -60.9 -61.0 -59.0 PAGS 1.5
-40 . odagF -440.4 -40.C -39.5 PASES 1.7
32.0degF il.6 31.5 32.5 PRSE 2.Q
1240, Odegw 1239.5 123%.5 1240.5 EASS 1.8
1260. bdegl 1259.5 1253.5 1280.5 PAGS 1.6
1400, tdegF 1398.5 13939.4 1400, 4 FASS 1.8

T Type Thermoccuple

-240. 0degl -200.13 -201.4 -84, O PARS 2.3
-60.60dagF -8k, 0 -61.,0 -59.0 PAES 2.3
-40.0degP -40.1 -40.5 -33.5% PASS 1.2
12.0degP ER 31.5 iz2.5 PAES 1.7
750, 0dugP 749 .8 9.5 750 .5 PASSE 2.9

CALIBRATOR CALIBRATIGN

K Type Thermacouple

-200.0degr -193.1 ~201.0 -1%9.0 BASS 1.7
-60.0degF -59.7 -§1.40 59,90 PASS 3.1
-40.0degF -35.7 -4C.5 3 3B o PASS 1.5
12,0degP 32.2 31.5 12.5 PaSS 1.7

Calibrasan Data for Canllfcata he 238081 Rirshy Page | a2



Tél. (514) 631-6663

Ulrioh Métrolagle Inc,« Ulrich Metralogy Ino.
w 9912, Cota-dm- Liosse

Laghine, QC HBT 1A
ULRICH www.uirich.ca

Fax (614) 6316122
info@ulrich.ca

TRUE TEST ACCEPTANCE LIMITS PABR/
PARAMETER VALUE RESULT LOW HIGH PAIL TUR
1240.0degP 1239,6 1235.5 1240.5 PASS 151
1260.0degF 1239.6 1259.5 1260.5 PASS 1.1
2500 .0degPF 2499.3 2499.0 2501.0 PASS 1.4
J Type Thermocouple
-200, 0degF -199.9 -201.9 -199.0 PASS 2.1
-60.0degF -60.1 -61.,0 -59.0 PASS 3.5
-40.0degF -39.9 40.5 -39.5 PASS 1,7
jz.odegF 1.9 1.5 12.5 PASS 2.0
1240, 0degF 1239.5 1239.5 1244.5 BASS 1.8é
1264.0degP 1259.4 1255.5 1260.5 PAES 1,6
1400.0degF 1399.3 1399.4 1400.86 FATIL 1.8
1400 . 6degF 1399.5 1385.4 1400.6 PASS 1.8
T Type Thermocouple
-240, OdegF -199.8 -201.0 -199.40 PASS 2.3
-60.0degF -60.0 -61.0 -59.0 PASE 2.3
-40_0dagF -19.9 -40.5 -39,5 PASS 1,2
2. 0degF 31.9 31.5 32.5 BASS 1.7
750. 0degP 749.6 749.5 756.5 PASS 2.0
Bnd of Tast Data -
Callbralion Dala for Carificase Na Rsi0y

228051

Fage2ed 2
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3 4850, bd Gouln st Tél. (514) 328-2550
MENTS xne. Canada I-HG IA2 ox (514) 327-0604

www.Cheyrierinstrumenls, ¢om lnlo@thevnerinslrumema cam

Ingtramants da mswrd  de rdgalalion pour lis procddés industrials ¢l Iabaralslre i'falanusge |

Numéra du certificat: CE1640

B S s O G S g el T 7

LACIEJ CHEVRIER INSTRUMENT S INC 3424

4850 GOUIN EST SBiINC
MONTREAL, QC, CANADA H1G 1A2 250, RUE DE COPENHAGUE

ST-AUGUSTIN-DE-DESMAURES, QC G3A 2H3

e e LU ST e o A

Description:  MANOMETRE DIFFERENTIEL ANALOGIQUE

Manufacturler: CWYER Date d'étalonnage :  2011-02-10

Modéle: 2000-00 Echéance 2012-02-10

Plage: 0/0.25 POH20

Précision; +4%P E,

Numéro de série Résultat de I'étalonnage:  Conforme -

1D SBI-101 Conditions ambiantes  20.9 °C / 20.9%HR
Etat de l':nstrument BON Technicien . Pierre Juniar Berlus /475

=

S R alou quée Wm.a‘m.«ﬁwwmm  Tolérance+  Verdiet
Asoendant 40 oooo 0 poH2O -0.0100 0.0100 oK

Ascendant 0.0500 poH20 0.0400 0.048 0.0600 OK
Ascendant 0.1000 poH20 0.0800 0.10 0.1100 oK
Ascendant 0.1500 poH20 0.1400 0.18 01600 oK
Ascendant 0.2000 poH20 0.1900 0.20 0.2100 OK
Ascendant 0.2500 poH20 0.2400 0.25 0.2600
T S S VAR p o6 i S TN TOleRGe 1 cines - 1 aldrance® av‘&atqt«
Descendant 0.2500 poH20 10.2400 0.25 0.2600 0K
Descendant 0.2000 poH20 0.1900 0.20 0.2100 oK
Descendant 0.1500 poH20 - 0.1400 0.15 0.1600 0K
Descendant 01000 poH20 0.0800 0.10 0.1100 OK
Descendant 0.0500 poH20 0.0400 0.045 0.0600 0K

Descendant 0.0000 poH20 -0.0100 0 0.0100 OK
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Numéro du certificat: CE1640

talons utilisés!

Etalonnd i

CHEV1?S 126668334004 CALIBRATEUR DE PRESSION DH PPCA4 2010-03-17 2011-02-17




4850, bd Gouln est
Montréal-Nard, (¢
Canada HIG IA2 Fax (514) 327-0604

www, chevrlerlnstzuments, com info@chevricrinstruments.com

Ingitamenta de magure At da pégulating neme ey procidds Industriols 8l [sboradnirg 1'tlalostnge |

Tél. (514) 324-2550
1 800 522-122¢

Certificat d'Etalonnage

Numéro du certificat: CES09

Etalonnage effectué par : Pour:
LA CIE J. CHEVRIER INSTRUMENTS INC 3424
4850 GOUIN EST SBI INC

MONTREAL, QC. CANADA H1G 142 250, RUE DE COPENHAGUE

ST-AUGUSTIN-DE-DESMAURES, GC GiA 2H3
Informations sur I'Instrument

Description TUBE DE PITOTEN S

Manufacturier DWYER Déte d'étalonnage . 2010-12-15

Modéle: 1605-24 Echéance 2011-12-15

Numéra de série Resultat de I'¢talonnage: Conforme

1.0 S5Bi-202 Conditions ambiantes: 211 “C /39 %hr

Etat de linstrument. BON Technicien Abdennour Hocini A, |
Commentaire ; {

",.

| D

Points d'étalonnage

Valeur Appliquée pifmin ‘Pitot standard "Ce Pitot Uut "Ce ratio
298 pi-min 0.0055 peHz0 0.0074 poH20 G a8

499 pi-min 00154 poH20 0.0231 paH20 .82

802 pi-rmin 0 0338 poHZO 0 0577 paH20 083

1002 pi-min 00622 poH20 0 0920 poH20 (.82

2004 pi-min (.2485 poH20 0 3814 poHZ20 .43

3008 pi-min 0.5592 poH2O 0 8208 poH20 048l

4014 pi-min 0.9940 poH20 1.4896 poH20O 0.83

5022 pr-min 1.5535 poH20 2 2827 poH20 082

Verdict % =Pelritnon conforme

Page 1 of 2

Enregistré par le BNQ gelon 1SO 9001:2008



O ' 4850, hd CGouin est Tél. (514) 328-2550

' m CHEVRIE o 9 LT
Canada 1G 1A2 ax -
INSTRUMENTS NG www, chevoerinstrisments.com info@chevrierinstruments.com

Instrgsonis de monmra of de dgulation our Irz precosds Industrisls ol Inkoradalra 8'@loneag _

Certificat d’Etalonnage

Numeéro du certificat: CE509

Courbe d'étalonnage

— e — —CH ] ; = ; . N——— ;
2‘2:" | ' L : 3R i - .I i D # Flakn
' 1 v ] " il iV 1 D I“S"’LJnEr”

20 : s - : ; :

184 - - Ah e
16 -
14 ; : . !
1.2
10+

v [ '

Pression I"CE)

: T i i SRS

04 i : [ © 2 ' '
0oL H &
500 1 00Q 1609 2 000 2 500 3000 1500 4 000 4 500 & 000

Vitesae [piivin)

0.8 4
0.5

P R R
9 - -

Fait conformémant & I'Echelle International de Température EITS0,
Etalons utllisés tracable au C.N.R.C /N.1.S.T

1.D. Certificat No Dascription Etalonné la Echéance
CHEWE2 081210-960204 MANCIMETRE NUMERIQUE FURNESS PPCS00 200%-12-16 2000 12-115
CHEVGS1 CHEV121-100830 TUYERE AIRFLOW DEVELQPMENTS 2010-08-30 2011-02-28
Procedures utifisées dans cet étalonnage

Procédure Peacription Date de révision
3PR500-22-CHE ETALONNAGE TUBE RE PITOT

Verdict % = Polnt non conforme Page 2 of 2 Enregistré par le BNQ selori 1SO 80041:2008



Date:

11/24/2010
SBI-113

Post test calibration

Calibration gas Reading
co 20.10% 20.14%
Co2 19.80% 19.85%
02 20.90% 20.95%
Nitrogen Reading
Cco 0.00% 0.00%
Cco2 0.00% 0.00%
02 0.00% 0.00%




Appendix E

Sample Calculations



Equations and Sample Calculations - Method 5G

Equations used fo caloulate the parameters listed below are described in this appendix. Sample
caleulations are provided for each equation. The raw data and printout results fiom a sample run are
also provided for comparison to the sample calculations.

BR  Dry burn rate, kg/hy

m,  Total particulate matter collected, mg

Vaweg Volume of gas sampled corrected fo standard conditions, dsef
\A Average dilution tunnel gas velocity, fi/sec

C,  Particulate concentration, g/dsef

Qu  Average dilution tunnel gas flow rate, dscf/min

E Particulate emission rate, 1bs/hr

PR Proportional rate variation, %



Dry Burn Rate
Using equation 28-3:
60 x W,y , 100 - %M,

BR = —5 100
Where,
BR = Dy burn rate, 1b/hr
W = Mass of wood burned (wet basis) during test run, 1b
0 = Total time of test run, minutes
M, = Average moisture confent of test fuel charge, wet basis percent

Sample Calculation:
Dry basis moisture of fuel = 20.03%

Using the equation 28-2 for converting dry basis moisture to wet basis moisture,

i

soar, = 2003 x 100
Y2003 + 100

%M, = 16.69%

The wet weight of the fuel charge was 7.8 pounds. Converting pounds to kilograms yields a weight
of 3.538 kg, The run time for this run was 180 minutes. Therefore, the burn rate equation appears
thus;

R = 50 % 3.538 x (100 - 16.69)
180 x 100

BR = 0.98 kglhr = 2.17 Ib/hr



)

)

Volume of Gas Sampled Corrected to Dry Standard Conditions

Using equation 5-1:

AH
V ('T;fff) (Pb ¥ 13 6
|4 = Y X (=Y K 7Y
(34
s " Psrri Tm

Where:
K = 17.64 °R/in. Hg
Ty = 528 °R
Py = 29.92 in, Hg
Ve, = Volume of gas sample measured at the dry gas meter, def
Y = Dry gas meter calibration factor, dimensionless
P, = Barometric pressure at the testing site, in, Hg
AH = Average pressure differential across the orifice meter, in, H,O
T, = Absolute average dry gas meter temperature, °R
Sample Calculation:
s8, 08¢ 1%76
Vo = 98434 x 1,01 x X :
mstd) G907 532.5

V.

ey = 99116 /13



Dilution Tunnel Gas Velocity

Using equations 2-7 and 2-6, calculated at each recorded interval;

Where:
v, =
k, -
G, =
AP =
P, =
Pg =
P, =
M, =
B,, =
T, =

Sample calculation:

= 8549 x 0.99 x 0.0351 x

e et s

T
vs-:]gpxcpxmx\l.__ﬂ

M, = M;x(1~-B)+180 % B_

Average dilution tunnel gas velocity, ft/sec

(Qbl1b-mole) x (inohes Hg)];
(°R) x (inches H,0)

Pitot tube constant: 85. 49 ﬁ

Pitot tube coefficient (0.99 for standard pitot tube; 0.84 may be used for
S-type pitof tubes constructed according to Method 2 procedures), unitless
AP measured during the pre-test flow traverse of the dilution tunnel; the
square root of the AP values are averaged for this calculation, in, H,0
Barometric pressure at test site, in, Hg

Static Pressurs of tunnel, in. Hg

Absolute tunnel pressure, = Py + P,

Molecular weight of tunnel gas; assume M, =29 [b/Ib-mole (per method 5G)
Moisture content of dilution tunnel gas, ratio; assume 4% (per method 5G)
Dilution tunnel temperature, °R; (°R = °F + 460)

M, =29 x (1 - 004) + 18,0 x 0,04 = 28.56

(548)
0 45

(3003 + S22 x (2856)

v, = 12,60 L.

sec



Particulate Conceniration

Using equation 5G-2:
m
C, = 00015 x 1
H p:n(sld)
Where:
¢ = Concentration of particulate matter in stack gas, dry basis, corrected to

standard conditions, g/dscf

m, = Total mass of particulate matter collected in the sampling train‘, mg
Vosn = Volume of gas sampled corrected to dry standard conditions, dscf
Sample caleulation:

o o 0001 x 162
s 99116

C, = 0.000163 gldsef



Average Dilution Tunnel Gas Flow Rate

Using equation 2-8, calculated at each recorded interval;

0., = 3600 x (1 -Bm)xvsxAx._?t_‘ﬂ_x_é_
s(avg) std
Where:
Qq = Gas flow rate corvected to dry, standard conditions, dsef/hr
3600 = Conversion from seconds to hours
B, = Moisture content of dilution tunnel gas, ratio; assmne 4% (per method 5G)
v, = Average dilution tunnel gas velocity, ft/sec
A = Cross sectional area of dilution tunnel, fi2
Ty = Standard absolute temperature, 538°R
Tyangy Average absolute dilution tunnel temperature, °R, (°R = °F + 460)
P, = Baromefric pressure at test site, in, Hg
P, = Dilation tunnel static pressure, in. Hg
P, = Absolute dilution tannel gas pressure, in Hg, (Hg= P, + Py
Paa = Standard absolute pressure, 29.92 in Hg
Sample calcnlation:
045
0, = 3600 % (1 ~ 0.04) x 12,69 x ®*3) , 528 7" 136

144 548 29.92

0, = 831336 dsgfthr = 138.56 dscffmin



Particulate Emission Rate

Using equation 5G-3 and 5G-4:

EﬂCsXQM

Eadj = K3 v ED.SS

Where:
E = Particulate emission rate, g/hr
By = Particulate emission rate, adjusted, g/hr
C, = Concentration of particulate matter in the stack, corrected to dry, standard
conditions, g/dsef
Qi ~ Average dilution tunnel gas flow rate, dscfhr
K, = Constant, 1.82 for metric units, 0.643 for Bnglish units
Sample calculation;

E = 0,000163 x 8313.36
E =136 glhr

L, = 1.82 % 1,368

E = 235 glhr



Proportional Rate Variation

Using equation SH-9, calculated at each recorded interval:

OX WV, xV,xT, xT) "

m m

IOX(V # V”XILXTM)

L

100

Where;

PR = Percent proportional rate

0 = Time of test, min

S, = Measured tracer gas concentration for the «{%” interval, in this case, the
inverse of the calculated flow in the stack based on CO, concentrations in
the stack and in the dilution funnel

Vo = Volume of gas sample measured by the dry gas meter during the “i 10
minute interval, dscf

Vo = Volume of gas sample as measured by dry gas meter, dscf

Vg = Average gas velocity in the dilution tunnel during each 10 minute interval, i,

of the test run, m/sec

V., = Average gas velocity in the dilution tunnel, m/sec

T = Absolute average dry gas meter temperatute during each 10 minute interval, i,
of the test run, °R

T = Absolute average dry gas meter temperature, °R

T, = Absolute average gas temperature in the ditution tunnel during each 10

minute interval, i, of the test run, °R

i = Absolute average gas temperature in the ditution tunnel, °R,

Sample caleulation (for the reading at 50 minutes into test xun 1):

180 % 5.6 % 12.69 % 533 x 552

N X 100
10 x 98434 x 12,63 x 548 x 532

PR = 103.8%



Appendix F

Test Data



Manufacturer: SBI
Model: XTD 1.9
Project No. G100456088

EPA NSPS WEIGHTED AVERAGE CALCULATION V1.1

Type of

Sort data from lowest to highest Stove: 2
burn rate and enter below. Weighted Average  1=cat
2=noncat
3=pellet
(E)
Ave. Heat (K)
Test | Burn Emission Output Weighting

No.| Rate | Rate g/hr | (OHE) | (BTU/HR) Prob.| Factor (KxE) | KxOHE
1 0.96 4.82 11675.87 0.3384 | 0.4494 | 2.1661 0.00
2 1.09 4.07 13143.44 0.4494 | 0.5422 | 2.2068 0.00
3 1.84 3.15 22187.09 0.8806 | 0.5264 1.6582 0.00
5 2.67 2.87 32195.39 0.9758 | 0.1194 0.3427 0.00
0.00 1.0000 | 0.0000 0.0000 0.00
0.00 1.0000 | 0.0000 0.0000 0.00
0.00 1.0000 0.0000 0.0000 0.00
0.00 1.0000 | 0.0000 0.0000 0.00
0.00 1.0000 0.0000 0.0000 0.00
0.0000 0.0000 0.00
Totals: 1.6374 6.3737 0.00

T T ]
3@@_

O}/ZC/ZO\L




Run 1



Run Notes

Intertek EPA Methods 28 and 5G-3
PROJECT / TEST INFORMATION Appliance Information
Project Number: |G100456088 1 - Catalytic
Manufacturer: |SBI Appliance 2 2 - Non - Catalytic
Model: |XTD 1.9 Type: 3 - Pellet
Sample ID Number: |MTL1108221414-001 4 - Hydronic
SBT. Firebox
Test Date: 22-Aug-11 AL 77017 Volume, 2.14 N/A for pellet type
3 /624501 ft’:
Test Run Number: 1 J — Convection 1 - No Fan
Date tunnel cleaned: 8/18/2011 ’_MI Blower 2 2 - Fan Optional
Purpose of Test Cat 1 5 L i 3 - Fan Standard
RN e m—r—
Test Settings
Primary Air: Fully closed
Secondary Air: Fixed
Control Board: N/A
Blower/Fan: Off the first 30 minutes and turned On-Low after 30 minutes for the reminder of the test
Pre- Burn Activities
Time  Activity
(min.)  Closed the primary air when the scale indicated 8.00 pounds

45 Stirred the Coad Bed

100 Leveled the Coal Bed for 50 seconds

Start-Up Procedure

Loading of fuel, sec. :
Fuel-loading door :
Primary air:
Secondary air;
Control board:
Blower / fan:

Loaded by 50 seconds

Left ajar for 90 seconds

Fully open the first 5 minutes. Abruptly closed at 5 minutes.

Fixed

N/A

Off the first 30 minutes and turned On-Low after 30 minutes for the reminder of the test

Other Notes

Coal Bed range: 2.8-3.4 Ib

QB/& C./«L




: VERSION 1.2 2/5/2010: i
Manufaclurer: |SBI
Model: |XTD 1.9
Date: |22-08-2011
Run: |1
Control #:|G100456088
Test Duration: 330

Start End
Barometer (in.Hag):| 29.54 29.5

Dry Buib (F): 82 82
Humidity (%): 24 22

*Blower turned on at 30 min - low position
Moisture content of wood (wet basis): 16.5786

. . i Average 1.32 4,51 1577 22275 8438 99.08 38810 41033 38636 42006 32036
. : . . . . . * . . . . . .
Elapsed Flue Room Tunnel Unit Unit Unit  Unit @ Unit
Time Remaining co ~ coz. 02 Gas Temp DryBulb  Top Back RSide . L.Side
0 13.95 0.65 1.97 19.07 264.08 8168 110.11 376.03 48882 43331 47467  408.04
10 1317 0.69 342 1725 236.03 9263 97.66 382.31 464 11 39873 452.71 406.02
20 12.54 0.95 4.07 16.92 224.55 84.40 9869 36097 42937 36369 42305  397.11
30 11.80 0.72 9.12 1238 226.30 8392 98.04 36827 402.09 35177 407 .93 38287
40 10.77 0.70 10.32 10.59 26751 80.80 101.06 43450  399.62  347.01 39885  360.48
50 965 0.57 9.83 1079 30572 89.53 105.04 533.45 418.80 362 82 41232 34361
&0 847 0.88 10.69 91 32350 8353 11134 58370 27712 37999 43474 33149
70 725 0.96 875 11.72 331.86 9224 10867 61247 29739 39968 45381 324.04
80 6.21 0.98 8.27 1227 31343 89.68 10075 59206  314.81 41983  474.81 321.40
20 527 0.81 8.12 11.94 302.83 8439 11211 568,89 328.00 43822 486 .06 31829
100 445 0.60 7.18 1347 293.92 8312 11060 54225 33929  447.21 49256  318.78
110 380 1.03 5.57 14 85 276.99 8231 109.10 522 92 359.76 451.31 49955 316.59
120 335 0.97 5.46 14.32 25145 82.90 10575 48510 40881 45539 49610 31893
130 29N 1.1 4.62 15.28 244 29 81.50 105,15 45533 506 74 458 .82 4387.86 317.01
140 262 1.00 4.58 15.58 23041 79.22 10278 43416 52858 46166 48236  317.82
150 242 1.27 4.15 1583 220.39 79.40 10175 41023 51494 44920 47550 318,58
180 222 151 3.31 16.72 214.12 7846 10032 39084 50508  431.31 46623 31882
170 2.07 167 3.40 16.51 209,55 7771 99.01 37279 49416 41228 45624 32002
18D 1.92 1.52 3.12 16.72 201.83 8581 96,15 35747 48073 39325 44324 32160
190 173 1.81 3.03 16.66 196.09 86.15 96.63 344.24 467.38 38069 430.71 322.86
200 155 1.87 2.96 16.79 191.56 8450 9560 33262 45395 37673 41853 32348
210 141 2.27 2.51 17.16 187.99 8342 9518 32472 44270 36412 40840 32281
220 1.29 176 2.81 17.37 185.14 84.16 9330 31635 43257 35893 40020 32164
230 1.18 1.85 272 17.41 182.43 86.36 93,37 309,29 421.99 356.56 39125 32055
240 1.04 2.02 2.48 1763 179.70 8518 9297 30402 41081 34766 38462 31874
250 0.20 1.88 2.59 1786 178.06 8452 92 55 299 06 40165 341.23 37863 316.90
260 075 1.98 2.04 17.96 175.76 84.96 9249 29258 39571 33678 37042 31482
270 082 1.81 2.16 17.92 17257 82.91 9208 28665 38007 33534 36137 31280
280 048 1.67 2.33 17.71 169.44 8271 9215 27959 38127 34117 35229 31214
290 0.38 134 2.89 17.39 166.11 87 51 9006 27375 37208 34671 34431 31223
300 025 1.41 2.56 17.93 163.92 8872 8831 288,25 36355 35294 33795 31295
310 0.16 1.46 2.06 1815 163.46 8684 89.79 266.89 357.81 355.02 33293 31099
320 0.06 141 2.18 1828 162.04 88.03 9049 28378 35350 34714 32865  310.50
330 000 1.60 1.94 18.19 160.34 81.61 9061 25995 347 98 34087 323.06 307.39

o3/2che



Manufacturer; SBI
Model: XTD 1.9
Date: 22-08-2011
Run: 1
Control #: G100456088

348,76 7954 7951 8182 36801 7958  79.50  82.74 0.02 0.000 000 386,84
. * * . . * . . * * Visual Average Change in
DGM1 DGM1 DGM1 Filter1 DGM2 | DGM2 DGM2 Filter2 Tunnel Chimney Smoke Stove  Surface ! _ Elapsed
Reading InletT OutletT Temp Reading |InletT | OutletT | Temp  Velocity  Dralt Observed  Temp  Temp. | __ Time
333.439 76.26 78.19 7942 370835  78.26 78.12 79.09 0.021 436.2 0 0
334379 78.40 7832  B1.00 371795 7834 7824  81.09 0021 4208 -15.402 10
13353000 7844 7838  81.23 372745 7840 7831  B157 0021 3948 -41.34 20
336,232 78.59 78.48 81.22 373812  78.49 78.44 81.92 0.021 3826 -53.591 30
337.163° 7879  78.65 8144 374925 7865 7865 8222 0021 388.1 -48.102 40
338.080:  7B.75 78.71 81.59 375958  78.71 78.68 8240  0.021: 4142 -21.978 50
330.012 7883  78.76  B1.85. 378962 7878  78.76 8299 0,021 4014 -34.768 60
339938 7905 7890 8241 378.038; 7895 7891 8378 0.021 4175 -18.699 70
340,866 7911  79.00  B242 378.084 7905 7899 8396  0.021 4246 -11.593 80
341.792' 79.29 79.15 82.83! 380.131: 79.20 79.16 84.40 0.021 4259 -10.285 90
342726, 7939 7924 8295 381218 7931 7927 8452  0.021 427.6  -8.5597 100
343.657  79.51 7935 8295 362.265 7942 7938 8457 0021 430.0 -6.1501! 110
344.580 7951 7937 8285, 383313 7951 7940 8438 0021 4325 -3.7093 120
345513 7955 7944  B2.73] 3B4.363, 79.56 7943 8419  0.021 4451 89736 130
346.441 7958 7946  82.56! 385.406. 79.50 7947  B4.04 0021 444.9 87391 140
347.382 7068 7955 8243’ 386.468° 7968  79.55 8380 0,021 4337 -2.4874 150
348305 7985 7957 8230 387.495 7969 7957 8351 0,021 4225 -13.719 160
349232 7969  79.61 82.21, 388.549 7972  79.61 83.24  0.021 4111 -25078. 170
350.261 7972 7970 8212 389.695' 7981 7970 8310 0021 399.3 -36.919 {180
351,088 7984  79.70  8200] 300.842 7982  79.68 8296  0.021 389.2 -47 190
352011, 7976  79.80  81.92] 301.694 7986 7979 8278 0021 380,9 -55.314 200
352926 7980  79.84 | 302738, 7991 7982 8263  0.021 3725 -63.626 210
353.843° 7989  79.91 81.63] 393.788! 80,01 7997 8244 0021 365.9 -70.237 220
354788 7993 7998  81.46] 394.824. 8005 6001 8233 0,021 359.9 -76.247 230
356608  79.97 8004  B1.60] 305.862, 80.07  BO.03 8238  0.021 353.2 -83.007 240
356.615 7997 8006  B1.55; 396.900: 80.07 8000 8246 0021 347.5 -88.682 250
357.549  B0.04  B0.12 81.70. 397.945'  80.14 80.08  82.51 0.021 3421 -94.113 260
358.495  B0.0A  BO.14 | 398.990° 8016 8009 8237  0.021 337.3 -98.913 270
359422 8019 8025  B1.49 400.035 8031 8028 8219  0.021 333.3 ' -102.89 280
360.359 ~ 80.24  B0.30  B1.57| 401.070;  80.33 8033 8221 0.021 3298 -106.36 290
361381 8021 8029  B1.23; 402118' 8041 6028 8184  0.021 327.1 -109.05 300
362.224 8027  80.35  81.21] 403153 8046 8032 8179  0.021 324.7 -111.45 310
363160  80.28  B0.33  81.22) 404.191: 8049 8035  B1.80  0.021 320.7 -115.46 320
384104 8033 8035 8128 405238 8046  B0.34 8182 0021 3158 -120.33 -120.33 330

o ZG/\L



Manufaclurer:

Model:
Date:
Run:

Project #:
Test Duration:

Total Gas Volume (DGM 1):
Tolal Gas Volume (DGM 2):
Average Baromelric Pressure:

Molecular Weight:
Pitot Correction:

Calibration Faclor (DGM #1):
Calibration Factor (DGM #2):

DGM1 DGM1 DGM1
Reading Inlet T Outlet T
333.439 783 782
1334379 784 783
335300 784 784
336.232 786 785
337.163 788 786
338.090 i 78.8! 787
339.012 788 788
339938 79.0; 789
340866 791 79.0
341,792 793; 79.2
342.726 79.4; 792
343,657 795 793
344,580 795 794
345513 795 794
346.441 796 795
347.382 797 796
348.305 7986 796
349.232 79.6
350.261 79.7
351.088 79.7
352.011 79.8
352.926 79.8
353,843 . 79.9
354,768 799  B0.O
355.698 800  80.0
356.615 800  80.1
357.549 800  80.1
358.495 80.0  80.1
359.422 802 803
360.359 802 803
361.381 802 803
362224 803 803
363.160 80.3: 803
364.104 803 803

SBI

ATD 1.8
22-08-2011
1
100456088
330
29.52
28.56
0.9151
1.0000
0.9960
(1) VS: 0.0276
(2) VS: 0.0247
DGM 2 DGM 2
Reading Inlet T
370.835 78.3
371.795 78.3
372.745 78.4
373812 785
374.925' 787
375958 : 787
376.962 : 78.8
378.038 79.0
379.064 79.1
380.131 79.2
381.218 79.3
382.265 79.4
383.313 79.5
384.363 796
385.406 796
386.468 79.7
387.495 79.7
388.549 79.7
389.695 79.8
390.642 79.8
391.694 79.9
392.736 79.9
393.788 80.0
304 824 80.0
395.862 80.1
396.909 80.1
397.945 80.1
398.990 80.2
400.035 80.3
401.070 80.4
402.118 804
403.153 80.5
404.191 80.5
405238 :

805 803

Pitot Factor[  0.82]

(0.99 standard,

DGM 2
Qutlet T
78.1
78.2
78.3
78.4
78.7
78.7
78.8
78.9;
79.0!
79.2:
79.3
79.4
79.4
79.4
79.5
79.6
79.6
79.6
79.7
79.7
79.8
798
80.0
80.0
80.0
80.0
80.1
80.1
80.3
80.3

0.84 or Cal

Tunnel
Dry Bulb
1101

97.7

98.7

98.0
101.1
105.0
111.3
108.7:
109.8
1121
1106
109.1;
105.8
105.2
102.8
101.7
100.3

899.0

96.1

96.6

95.6

95.2

93.3

93.4

93.0

926

92.5

92.1

922

90.1:

88.3,

Lges 7
905
9087

. Factor for S-Type)

Filter |  Filter

Velocity Velocity
DGM1 | DGM2




Slack area (ft2): = 0.3491 Manufaclurer: SBI

Wood moisture (% wet):  16.579 Model: XTD 1.9
Load Weight (Ibs wet): 13.95 Date: 22-08-2011
Burn Rate (Dry kg/hr): 0.960 Run: 1

Final Temperature (DGM #1) Degrees Rankin 539.524
Final Temperature (DGM #2) Degrees Rankin 539.540
Final Tunnel Temperature Degrees Rankin: | 559.078
Final Tunnel Velocity (feel per second): 7.623023

Standardized Tunnel Flow (dscfm):

Average Average
Inlet + Inlet +

Outlet  Outlet 9996 | 9997 # #2
Tunnel  Tunnel Temp. Temp. dDGM dDGM
| Meter1 Meter 2 Vol.Std.  Vol.Std.
Deg.R PR1 | PR2 (f13) (ft3)
538.2

5383 10125 9219 0909 0.925
5384 9929 9130 0891 0915
5385 100.39 10246  0.901 1.028
5387 100521 107.13  0.900 1.072
538.7 10044 99.78  0.896 0.995
538.8 10044  97.50  0.891 0.967
538.9 10061 10422  0.895 1.036
539.0 10091 9945  0.896 0.987
539.2 10087 10361  0.894 1.026
539.3 10159 10539  0.902 1.045
5394 10111  101.36  0.899  1.007
5305 99.94 10115 0891 1.008
530.5 100.96 101.28  0.901 1.009
539.5 10020 100.38  0.896 1.003
539.6 101.50 10210  0.908 1.021
5396 9943 9861 0891 0.987
539.7 9973  101.08  0.895 1.013
539.8 11041 109.60  0.993 1.101
539.8 8878  90.61 0798 0.910
539.8 ©98.98 100.55  0.890 1.011
539.9 9807 9955  0.883 1.001
5400 9811 10031  0.884 1.010
540.0 9896 9878  0.892 0.995
540.0 9945 9893  0.897 0.997
540.0 98.02 9976  0.884 1.006
5401 9982 9869 0901 0.995
540.1 10106 9951 0912 1.003
540.3 99.02  99.48  0.894 1.003
5404 9989 9833  0.903 0.993
540.3 10878 9941  0.985 1.006
540.4 89.84 9830 0812 0993
540.4 99.81  98.64 0902 0.99

540.4 10067 9951 0910 1.005

O"b/zc/rL



Intertek Testing Services

SFBA EPA ADJUSTED EMISSION RESULTS

Manufacturer: SBI

Model: XTD 1.9
Date: 22-08-2011
Run: 1
Project #: G100456088

Test Duration (Minutes): 330
Test Duration (Hours); 5.50

TEMPERATURE FACTORS
DGM #1:
DGM #2:

VOLUMES SAMPLED

TOTAL TUNNEL VOLUME (scf):

SAMPLE RATIOS
Sample Train 1:
Sample Train 2:

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

Ave:
EMISSION RATES
Sample Train 1 (g/hr):
Sample Train 2 (a/hr);
Ave:
ADJUSTED EMISSION RATES
Sample Train 1 (g/br):
Sample Train 2 (g/hr):
Ave:

DEVIATION:

0.9786
0.9786

29.609
33.084

47110

1591.1
1423.9

18.62
16.94
17.78

3.38
3.08
3.23

5.01

4.63

4.82
3.90%

RESULTS

Average Adjusted Emissions Rate;
Average Unadjusted Emission Rale
Burn Rate (Dry kg/hr):

2952
2054
295

DRY GAS METER VALUES
DGM#1! Final:  364.104
Initial:  333.439

,,,,,,,,,,,,,,,,,,,,,,

DGM#2  Final:  405.238
Initial: 370,835

TEMPERATURES (DEG. RANKIN)
DGM #1: 539.52
DGM #2: 539.54

CALIBRATION FACTORS
DGM#1:  1.000
DGM #2:  0.996

TUNNEL FLOW RATE: 142.8
PARTICULATE CATCH (mg)
Sample Train 1:
Filters 11.5
Probe 0.2
Total 11.7
Sample Train 2:
Fillers 11
Probe 0.9
Total 1.9

If deviation is greater than 7.5% due to low particulate catch
The two emission rates shall not differ by 7.5%
of the weighled average emission rate limit (4.1 or 7.5) (5g-3)

Use the following:

Catalytic units
7.5% of 4.1 gihr

Non catalylic units
7.5% of 7.5 g/hr

9.17%

501%

sk



‘REPORT DATA

Client: sBI

Run: 1

Date: 22-08-2011

Project: G100456088

o Model: XTD 1.9
‘Fuel Moisture (Dry): 19.87333333
Stack Static (neg): -0.0925
Barometer: 29.52

Average Room Temp: 84.38
Change in stove temp: -120.3276534
) Burn Rate: 0.960
Adjusted Emission Rate: 4.819
System 1: 5.007

System 2: 4.631
Devialion: 3.90%

Filter 1: 81.82

Filter 2: 82.74

Tunnel: 99.08

DGM 1: 79.52

DGM 2: 79.54

Water Collected:
Room Temp Bar Pressure Relative Humidity Air Velocity
Before  After Before ! After Before  After Before After
82 82 29.54 i 29.50 24 | 22 0

-
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Manufacturer: SBI

Model XTD 1.9

Proiect G100456088
Flue Room | Tunnel { Unit | Unit Unit Unit Unit iScale
Gas Temp {DryBulb; Top = Back | R.Side L.Side Bottom @ weight

609.46 8592 17476 688.52 45668 589.43  565.00  469.30 10.28

408.59 86.69 134.54 725.69 427.78 590.33 583.80 477.08 8.21
358.29 85.57 122.60 634.08 438.83 556.52 574.42 474.02 7.03
349.50 85.88 118.39 640.54 435.22 544.92 572.45 462.07 5.80
353.02 86.41 4170.61 665.84 562.98 533.03 581.82 450.51 4.45
300.31 85.93 115.50 613.82 462.44 533.08 581.70 435.28 3.84
278.02 84.96 112.68 541.96 538.80 517.69 564.85 428.07 3.50
249.51 83.73 107.79 479.79 456.58 483.90 538.29 423.05 3.33
236.55 83.28 105.03 436.09 519.03 463.18 514.35 417.99 3.16
224.35 80.10 100.76 408.85 514.06 445.53 495.61 415.07 3.00
216.43 79.39 99.26 389.31 495.91 428.23 480.52 410.20 2.81

B ot
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Manufacturer SBI
Model XTD 1.9
Project G100456088

E&E Tunnel Traverse Worksheet

VERSION 1.2 2/5/2010
TUNNEL TUNNEL SQUARE
VELOCITY TEMP ROOT
A CENTER 0.023 119 0.1500
B CENTER 0.020 118 0.1414
A1 0.018 T 0.1323
A2 0.020 118 0.1414
A3 0.018 118 0.1323
A4 0.018 108 0.1323
B1 0.018 118 0.1323
B2 0.020 119 0.1414
B3 0.018 119 0.1323
B4 0.015 113 0.1225
AVERAGE 0.0185 116.86  0.1333
Tunnel Diameter (in):
Tunnel Area (ft2) 0.349066
Tunnel Static Pressure

S>3 26/\1

Static Pressure:

PITOT
CONSTANT

0.9151



Manufacturer SBI

Model XTD 1.9
Project G100456088
E&E FUEL LOAD DATA SHEET
Test Load Weight:
Lower Ideal Upper
Firebox Volume: 2.14] cuft | 1348 1498] 16.48 |
Load Volume: 0.0000 cu. ft Loading Density: 5.327 Ibs./ft3
Number of Spacerszz Load Density: #DIV/0! Ibs./ft3
VERSION 1.2 2/5/2010
Piece Size: Weight Meter Moisture Content
Thick x Wide x Length Ibs Dry Uncorrected %
2 4 12 1.2 20.4 19 19
2 4 12 1.3 20 19.7 21
2 4 12 1.1 20.5 20.1 21
2 4 12 1 _2( 21.2 21 214
2 4 16 1.55 21 20.5 21
2 4 16 1.75 19.00 19.50 20.90
2 4 16 1.70 20.50 21.20 20.90
2 4 16 1.60 20.10 19.90 19.90
Test Load Weighl 11.40 | Ibs. Dry Weig 4.28 | kg.
Average Pretest Moisture Content: %
Dry 20.21 two pin: (dry) 20.90 Wet: 17.29

e
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Manufacturer SBI

Model XTD 1.9
Project G100456088
VERSION 1.2 2/5/2010
E&E FUEL LOAD DATA SHEET
Test Load Weight:
Lower Ideal Upper
Firebox Volume: cu.ft | 1348] 1498]| 16.48 |
Load Volume: 0.0651 cu. ft Loading Density: 6.519 Ibs./ft3
Number of Spacers: Load Density: 214.272 Ibs./ft3
Piece Size: Weight Meter Moisture Content
Thick x Wide x Length Ibs Dry Uncorrected %

2 4 15.75 2.10 21.40 21.40 21.10

2 4 15.75 1.85 19.50 19.80 19.70

2 4 15.75 1.75 19.90 19.70 19.00

4 4 15.75 4.10 19.50 18.90 19.50

4 4 15.75 4.15 20.00 19.20 19.50

Test Load Weighl 13.95 | Ibs. Dry Weig 5.28 | kg.
Average Moisture Content: %
Dry 19.87 19.87 Wet: 16.58
Pre-test moisture content: %
20.21 Wet: 16.81

Coal Bed Range: 2.8 | Ibs. to) 3.4 | Ibs.

e

o32 Q/<L

20% to 25% of test load



Run 2



Intertek

PROJECT / TEST INFORMATION

Run Notes
EPA Methods 28 and 5G-3

Appﬁance Information

F’roject Number: |G100456088 1 - Catalytic
Manufacturer: {SBI Appliance 2 2 - Non - Catalytic
Model: |XTD 1.9 Type: 3 - Pellet
Sample ID Number: [MTL1108221414-001 4 - Hydronic
L oB8L TehoxX
OO XTh Y
Test Date: 23-Aug-11 b V:?!ume, 2.14 | NJ/A for pellet type
ft:
Test Run Number: 2 . 1-No Fan
Date tunnel cleaned: 8/18/2011 CanI\(/;::;lron 2 |2 - Fan Optional
Purpose of Test Cat 2 3 - Fan Standard
Test Settings
I3rimary Air: Opened at 3/16"
Secondary Air: Fixed
Control Board: N/A
Blower/Fan: Off the first 30 minutes and turned On-Low after 30 minutes for the reminder of the test
Pre- Burn Activities
[ Time  Activity
(min.)  Closed the primary air at 3/16" when the scale indicated 8.750 pounds

45 Stirred the Coad Bed

100 Leveled the Coal Bed and activate (door was left ajar 1/4" open) for 30 seconds.

This manipulation lasted 55 seconds

Start-Up Procedure

Loading of fuel, sec. :
Fuel-loading door :
Primary air:
Secondary air:
Control board:
Blower / fan:

Loaded by 45 seconds

Left ajar at 1/4" for 90 seconds

Fully open the first 5 minutes. Abruptly closed (3/16") at 5 minutes.

Fixed

N/A

Off the first 30 minutes and turned On-Low after 30 minutes for the reminder of the test

Other Notes

Coal Bed range: 2.8-3.4 Ib




Manufacturer: [SBI

Model:|XTD 1.9

Date:{23-08-2011
Run:|2

Control #:|{G100456088

Test Duration: 280

Barometer (in.Hg):

Dry Bulb (F):|
Humidity (%). |

*Blower turned on at 30 min-low position.
Moisture content of wood (wet basis):

Avaraga
Elapsed _ Welght

Time  Remaining
o 13.85
10 12.99
20 12.33
a0 11.13
40 9.80
50 8.59
80 7.34
70 6.18
80 519
a0 434
100 366
110 310
120 265
130 239
140 209
150 1.90
160 1.69
170 148
180 124
190 1.09
200 091
210 077
220 0.80
230 0,51
240 0.41
250 0.32
260 024
270 013
280 005
290 0.00

Starl End

29 91 29.92
87 87

22 22

16.523
095 445
co : co2

055 225
057 478
0.46 9.99
0.35 10.36
0.45 10.25
048 10.65
0.49 Q.79
o4 9.09
056 8.38
066 7.48
0.50 7.33
083 5.86
078 4,92
088 477
090 462
099 4.59
1.05 437
0.94 3.88
1.31 3.53
1.20 318
1.27 3.36
1.31 2.95
1.61 1.59
1,52 1.62
1,48 1.51
1.46 1.25
168 1.03
1.38 .56
132 17
130 1.98

VERSION 1.2

15,77
" y

02
19.08
17.27
10.81
1074
10.88
10.32

1A
18
1289
1341
13.82
14.8
166
15.83
15.81
1587
1602
185
18.8
17.11
17.39
17.38
18.82
18.886
18.09
19.29
1953
19.18
18 97
1894

26195
Flue

Gas

300.22
261.18
253.60
329 92
357 00
363 85
370.73
36068
350.32
330.84
316.18
296 .48
28169
264.69
25418
248 .44
240 42
238.41
23364
22666
222.50
218.68
21327
207.59
20128
195.20
186 60
181.69
177.16
175.40

2162010

81.53

Room
Temp
8245
74.14
78.90
77.49
8281
8531
82686
87.93
82.14
83.08
87.34
82.24
79.89
79.39
80.80
7824
7677
74.94
75.19
81.90
80.94
85.86
81.82
82.03
78.92
83.13
8212
85.83
B566
86.06

104.92
Tunnel
i Dry Bulb
122.16
105.50
102.08
107.19
112,16
112.23
117.37
118.47
115.10
115.09
111.82
110.52
109.15
108.67
105,14
104.71
102.97
103.28
102.42
98.87
99,62
99.19
98,88
9723
98 57
97.34
96.49
9507
92.92
93.47

424,55
Unit

Top

403 35
397.81
378.25
450 63
55973
594.79
623.39
628.62
604.56
577.39
550 67
51818
49672
461.40
433,18
414.58
400.48
38973
38324
373.11
381.49
34984
341.53
33068
316 29
302.12
290.73
277.46
267.05
260.68

433 95:

-

Unit
Back
44138
464 45
45923
445.48
314.22
324.57
362.96
377.04
38243
398,26
396 48
445,09
517.45
51324
503.55
518.98
515.03
508.52
497 99
49128
48135
467.55
455 31
44328
426.02
407.21
389.92
372.88
358.78
34470

42481

Unit
R.Side

453.78
418.12
37831
381.18
39511
419.75
427.78
442 62
484.41
476.11
481.11
489.21
501.31
489.54
478.12
471.09
468.19
484.72
484 84
448 57
432 06
417.48
411.05
393.89
377.96
355.56
34585
334.72
329.86
332.30

456,18

Unit
L.Side

491.76
487 94
432.10
411.62
428.75
455 22
47599
494,79
51453
52514
526.35
522.44
523 60
522.99
513.39
502.41
492 54
484.67
477 98
470.02
458 38
445.07
431.88
419.08
403.25
387.29
37274
357.76
343,59
332.04

o3z 6Ae

345.81

Unit
Bottom

413.71
41239
403.38
387.72
366.66
35158
342 85
33684
33261
330.30
329.57
329.10
32878
327.97
328.08
328.87
33089
33326
33583
340.14
343 80
345.80
347.59
348.82
344 99
33982
334 97
33083
326,54
321.33



37914

DGM 1
Reading
384,105
384.918
385.970
387.022
388.074
369.117
370.167
371.210
372.260
373.315
374.368
375.424
276.477
377.531
378.585
379.845
380.705
381.765
382,823
383.879
384.944
385.898
387.081

388.114;
380,174}

390.224;
391.285;

 393.392]
394.441:

Manufacturer: SBI
Model: XTD 1.9
Date: 23-08-2011
Run: 2
Control #: G100456088

80,61 8068 000 42054 80.57 80.57 0.00

DGM1 DGM1  Fliter1 DGM2 DGM2 DGM2Z  Filter2 ;

Inlot T OutlotT Tomp Reading InletT OutletT | Temp
78.78 7872 405,250 7863 7865
79.00 78.88 406,388: 7873 78.84
7817 79.03 407.4968° 78,93 78.99
79.19 7917 408,435 79.06 79.09
79.42 7931 400.470 79.19 79.27
7980 79.51 410.598 79.43 79.54
7968 79.63 411,522 7958 79.62
79.97 79.85 412,571 79.79 79.89
80.18 80.05 413848 79.97 80.08
80.45 80.31 414,898 80.21 8029
80.47 80.46 415.761 8033 8043
80.63 80.62 418813 80.41 8049
80 84 80.75 417.884 80 59 B0 69
80.91 80.90 418.840 8072 80.81
81.01 81.03 419956 80.90 80.94
81.07 81.16 421.024 80.99 80.99
81.14 81.24 422191 8106 81.10
81.22 81.33 423 158 8115 81.15
81.25 81.40 424,220 8124 81.22
8118 8139 425273 8120 81.20
8118 8143 426847 8131 81.24
81.17 81.41 427398 8128 81.19
81.22 8145 428458 8133 81.24
8122 8147 429,504 8137 8124
81.33 81.56 430.568 8145 81,37
8135 8163 431816 81 54 81.43
8136 8163 432 878 81.55 81.47
8132 8165 433732 81.56 8145
81.42 81.67 434700 81862 81.52
8149 8178 435836 8175 8161

0,02

: Velocity
0.023
0.023
0.023
0023
0.023

0028
0.023.

0023
0023
0.023
0.023
0.023
0023
0023

0023

0.023
0.023

0023
0.028:

0.023

0.023.

0.023

0.023.

0,023
0,023
0023
0.028
0023
0.023
0.023

0.000°

-

Tunnel Chimney

Draft

0.00

Visual
Smoke
Observed

417.08

Avarage Change in

Stove

Temp

440.8
4321
4103
415.3
412.9
420.2
446.6
456.0

459.7 .
461.0
456.8 |

460.8

473.4
483.0
451.3

447 1
441.4

4358 : -
432.0 :

424.6
415.4
405.1
397.5
387.1
373.7
358.4
346.8
334.7
324.8
318.2

Surface
Tomp.
0
-8.6502
-30.544
-25.469

27.9

-11.609
5.8003

15188
18.915;

-116.03
-122.58

-122.58.

D'>/z g/L

Elapsed
Time
0
10
20
30
40
50
80
70
80
%0
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290



Manufacturer:

Model:
Date:
Run:

Projecl #:
Test Duration:

Total Gas Velume (DGM 1)

Total Gas Volume (DGM 2}.
Average Barometric Pressure:
Molecular Weight:

Pitot Correction:

Calibration Factor (DGM #1):
Calibration Factor (DGM #2):

DGM 1
Reading

365.970
367.022
368.074

369.117
370.187

871.210 |
372.260

373.315
374.368
375.424
376.477
377.581
378.585
379.645
380.705
381.765
382.823
383.879
384.944
385.998
387.061
388.114
389.174
390.224
391.285
392.331
393.392
394.441

DGM 1
Intat T
78.8
79.0
79.2
79.2
75.4
79.6
79.7
80.0
80.2

80.4:
80.5'

80.6

80.8:
80.9:
81.0:

DGM 1
Outlet T
787
788
79.0
79.2
79.3
79.5
7986
79.8
80.0
80.3
80.5
80.6
80.8
80.¢
81.0
81.2
81.2
81.3
81.4
81.4
814
814
81.5
81.5
816
81.8
816
818
817
81.8

(1) VS:
{2) V8!

DGM2

Reading
405.250
406.366
407 496
408,435
409.470
410.598
411.522
412.571
413.648
414,698
415,761
416,813
417.894
418,940
419,956

421.024 :
422191 ¢

423.156

424,220 :

425273
426,347
427.398
428.458
429.504
430.568
431.616
432.878
433.732
434.790
435.836

iSBI

XTD19
123-08-2011

2
G100456088
290

29.915

28 56!

0.9124

1.0000

0.9960

0.0280

0.0279

78.629247
78.725053
78.934498
79.061544
79.186059
79.432406
79.581358
79.791744

79.96844
80.208142
80.329168
80.412347
80.591955
80.719212

80.90165
80.991852

81.06308
81.154143
81.240354
81287122
81.309336
81.276636

81.330697

81.365372
81.447432
81.543416

. 81.552549

DGM 2
Infet T,

Pitot Factor

DGM 2
Outlet T
78.652
78.837
78.987

79.00
79.274
79.538
79.624
79.885
80.081
80.269
80.434
80.494
80.686
80,815
80.938
80.995

81.1
81.148

81.219

81.198

81,245

81.191
81.243

81.556603  81.45

81.616452

81749149,

0.82|
(0.99 standard,

0.84 or Cal. Factor for S-Type)

_ Tunnel,
Dry Bulb:
122.18
105.5
102.08

o3/2cA<

Filter !

Face

DGM 1

6.86 '

8.88
8.88
8.87
8.79
8.85
8.79
8.84
8.88
8.86
8.89
8.86
8.86
8.86
8.91
8.91
8.91
8.89
8.87
8.95
8.86
8.93
8.85
8.91
8.82
8.91
8.79
8.91
8.81

Filter
Veloclty
DGM 2

0.39
9.50
7.89
8.70
9.47
7.78
8.80
9.02
8.82
8.91
8.82
0.06
8.76
8.51
8.94
9.77
8.08
8.91
8.82
8.99
8.80
8.87
8.76
8.90
8.77
8.89
8.82
8.85
8.75



iFinal Temperature (DGM #1) Degrees Rankin:
Final Temperature (DGM #2) Degrees Rankin;

Propartional Rate Calculations

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

0.3491

16.523
13.9

1.089

Final Tunnel Temperalure Degrees Rankin
Final Tunnel Velocity (feel per second)
Standardized Tunnel Flow (dscfm):

Tunnel
Veloclty
Delta-P
0,023
0.023
0.023
0.023
0.023
0.023
0.023
0,023

Tunnal
Velocity
Ft/Sec
7.921
7.806
7.783
7.818
7.852
7.853
7.888
7.882
7.872
7.872
7.850
7.841
7.832
7.814
7.804
7.801
7.789
7.791
7.785
7.760
7.766

Average
Inlet +

. Outlet

Temp.
Meter 1
Deg. R
538.7
538.9
539.1
5302
539.4
539.6
539.7
539.9
540.1
540.4
540.5
540.68
540.8
540.9
541.0
541.1
541.2
5413
541.3
5413
5413
541.3
5413
541.3
541.4
541.5

;5415

541.5
541.5
5416

Average
Inlet +
Outlet
Temp.

Meter 2 !
Deg.R :
5386

538.8
539.0
539.1
539.2
539.5
539.6
539.8
540.0
540.2
540.4
540.5
5408
540.8
540.9

541.0

541.1
541.2
541.2
541.2

5413 ¢
541.2 ;

541.3
541.3
541.4
541.5
541.5
541.5
541.6
6541.7

99 94

PR1

78.02
100.61
101.06
101.46
100.56
101.67
100.87
101.39
101.82
101.32
101.46
101.02
100.88
100.72
101.24
101.07
101.08

. 100.80

100.30
101.22
100.14
100,96
99.85
100.44
98.56
100.52
98,98
100.19
99.09

‘(EPA Formulas from PR5G)

Manufacturer; SBI

540.644
540.567
564.923

7.802204.

99.94

PR2

106.23

107.20 ¢

89.47
99.01
107.87
88.74
100.62
10295
100.71
101.45
100.27
102,87
99,30
86.30
10117
110.36
91,27
100.55
99.19
101,23
99.03
99.84
98,37
99.99
98,54
89.77
98.90
99.07
97.97

Model: XTD 1.9
Date: 23-08-2011
Run: 2

#1 #z

dDGM dDGM
Vol.Std. | Vol.Std.

(n3) (f3)

0796 1.089

1.030 1.102:

1.030 0916

1.029 1.009

1.020 1.099

1.027 0.900

1.019  1.021

1.026 1.046

1.030 1.023

1.028 1.034

1.031 1,023

1.028 1.051

1.028 1.017

1.028 0.987

1.034 1.038

1.034 1.134

1.033 0937

1.031  1.033

1.028 1.023

1.038  1.043

1.028 1.021

1.038 1,029

1.026 1.016

1.033 1.033

1.023 107

1.034 1.081

1.019 1,023

1.034 1.027

1.022 1.015

Time

10;

30
40

60
70
80

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290:

O}/L,C/“L



Manufacturer SBI
Model: XTD 1.9
Date: 23-08-2011
Run: 2
Project #: G100456088
Test Duration (Minutes): 290
Test Duration (Hours):« 4.83

TEMPERATURE FACTORS
DGM #1:
DGM #2:

VOLUMES SAMPLED
DGM #1:
DGM #2:

TOTAL TUNNEL VOLUME (scf):

SAMPLE RATIOS
Sample Train 1:
Sample Train 2:

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

Ave:

[EMISSION RATES
Sample Train 1 (gfhr):
Sample Train 2 (g/hr):

Ave:

ADJUSTED EMISSION RATES
Sample Train 1 (g/hr):
Sample Train 2 (g/hr):

Ave:

DEVIATION:

/Intertek Testing Services

0.9766
0.9768

29.622

29.750

424986

1434.6
1428.4

12.34
13.14
12.74

2.55

272

2.64

3.96
417
4,07

2.62%!

'SFBA EPA ADJUSTED EMISSION RESULTS

RESULTS

Aerage Adjusted Emissions Rale:
Average Unadjusted Emisslon Rate
Bumn Rate (Ory ko).

BAROMETRIC PRESSURE

DRY GAS METER VALUES
DGM #1 Final;

Initial:

Final:
Initial:

DGM #2

DGM#1: 540.64
DGM#2: 54057
CALIBRATION FACTORS
DGM #1: 1.000
DGM#2:  0.996
TUNNEL FLOW RATE: 148,5
PARTICULATE CATCH (mg)
Sample Train 1: |
.5 7.7
[ os
Total 8.6
Sample Train 2: 1
Filters 8.5
‘Probe 0.7
Total 9.2

If deviation is greater than 7.5% due to low particulate catch

‘The two emission rates shall not differ by 7.5%

Use the following:

Catalytic units
7.5% of 4.1 glhr

MNon catalytic units
7.5% of 7.5 glhr

5.20%

2.84%

o3 /26/ 1



REPORT DATA

Client: SBI
Run: 2
Date: 23-08-2011;
Project: (100456088
Model: XTD 1.9
Fuel Moisture (Dry): 19.79333333
Stack Static (neg) 0.095
Barometer: 29.915
Average Room Temp: 81.53
Changs in stove temp: -122.582564
Bum Rate; 1.089
Adjusted Emission Rate: 4.068
! System 1 3.962
System 2: 4.175
Deviation: 2.62%
Filter 1: 0.00
Filter 2: 0.00 .
Tunnel: 104,92 :
DGM 1: 80.64
DGM 2: 80.57
Water Collected:
Room Temp Bar Pressure | Relative Humidity Air Velocity
Before  After Before . After | Before : After Before | After
87 87 29.91 20.92 22 22 [0 [ o

OBA_Q/AL



Manufacturer SBI
Model XTD 1.9

> | Room ' Tunnel  Unit Unit Unit Unit Unit Scale

Temp DryBulbj Top Back R.Side L.Side Bottom weight%

436.96 84.08 156.35 477.01 405.05 577.00 562.04 422.45 12.69
624.55 81.62 180.81 764.07 377.45 587.52 541.59 432.65 10.03

|
I
1
e
|
i
i

403.01 77.67 130.83 670.34 380.39 560.45 546.41 450.00 8.37
379.40 76.14 125.41 639.99 408.64 546.39 546.11 456.44 6.96
358.50 77.87 120.73 601.00 414.39 542.31 544.89 454.52 5.89
352.85 78.32 4170.00 600.28 516.58 528.07 550.43 449.09 4.82
380.09 88.48 126.33 606.60 505.74 526.66 554.50 439.75 3.77
310.65 85.91 113.21 568.36 534.91 508.50 5563.92 428.14 3.38
275.85 86.85 108.41 485.65 497.23 479.31 530.34 420.71 3.17

257.11 84.35 103.86 437.27 493.99 457.76 507.45 414.97 2.99




Manufacturer SBI

Model XTD 1.9
Project G100456088
TUNNEL TUNNEL SQUARE
VELOCITY TEMP ROOT
A CENTER 0.023 120 0.1500
B CENTER 0.023 118 0.1500
A1 0.018 118 0.1323
A2 0.020 117 0.1414
A3 0.020 118 0.1414
A4 0.018 13 0.1323
B1 0.018 117 0.1323
B2 0.020 118 0.1414
B3 0.020 118 0.1414
B4 0.018 116 0.1323
AVERAGE 0.0195 117.24  0.1369
Tunnel Diameter (in):
Tunnel Area (ft2) 0.349066
Tunnel Static Pressure

TR

orh e \e

Static Pressure:

PITOT
CONSTANT:

E&E Tunnel Traverse Worksheet

0.9124



Manufacturer SBI
Model XTD 1.9
Project G100456088

E&E FUEL LOAD DATA SHEET

Test Load Weight:
Lower Ideal Upper
Firebox Volume: cu.ft | 1348 1498] 16.48|

Load Volume: cu. ft Loading Density: 5.724  |bs./ft3
Number of Spacers: Load Density: 188.160  Ibs./ft3
VERSION 1.2 2/5/2010
Piece Size: Weight Meter Moisture Content
Thick x Wide x Length Ibs Dry Uncorrected %
2 4 12 1 20.1 20.6 20.2
2 4 12 1 20.2 20.3 20.4
2 4 12 1 21 20.3 20.5
2 4 12 1.1 20.5 19.8 18.9
2 4 16 1.65 211 20.3 22
2 4 16 1.85 20.30 19.90 20.40
2 4 16 1.70 19.80 21.00 21.00
2 4 16 1.65 20.90 19.90 21.10
2 4 16 1.30 21.40 20.30 21.00
Test Load Weigh 12.25 | Ibs. Dry Weigh 4.60 | kg.

Average Pretest Moisture Content: %

Dry two pin: (dry) Wet:

O"&ﬁg/‘L



Manufacturer SBI

Model XTD 1.9
Project G100456088
Test Load Weight:
Lower Ideal Upper
Firebox Volume: 2.14] cu.ft | 1348] 14.98] 16.48|
Load Volume: 0.0651 cu. ft Loading Density: 6.495 Ibs./ft3
Number of Spacers: Load Density: 213.504  |bs./ft3
Piece Size: Weight Meter Moisture Content
Thick x Wide x Length Ibs Dry Uncorrected %
2 4 15.75 1.35 19.30 19.30 18.60
2 4 15.75 1.30 19.80 19.20 19.80
2 4 15.75 1.95 22.20 21.90 21.50
4 4 15.75 3.55 19.70 19.10 18.90
4 4 15.75 3.60 19.80 19.20 18.60
Spacers 2.15
Test Load Weigh 13.90 | Ibs. Dry Weig 5.26 | kg.
Average Moisture Content: %
Dry 19.79 19.79 Wet: 16.52
Pre-test moisture content: %
20.58 Wet: 17.07
Coal Bed Range: 2.8 |lbs. to 3.4 | Ibs. 20% to 25% of test load

o3 2c/hz



Run 3



Intertek

PROJECT / TEST INFORMATION

Run Notes
EPA Methods 28 and 5G-3

Appﬁance Information

Project Number: |G100456088 1 - Catalytic
Manufacturer: |SBI Appliance 2 2 - Non - Catalytic
Model: |XTD 1.9 Type: 3 - Pellet
Sample ID Number: |MTL1108221414-001 4 - Hydronic
JMODEL ATDI g Firebox
T _ RIS Volume
est Date: 24-Aug-11 24 /09/2011 5 J 2.14 | N/A for pellet type
ft™:
Test Run Number: 3 ; - . 1-No Fan
; A t ,
Date tunnel cleaned: 8/18/2011 ;A SE— CanI\;s:elron 2 |2 - Fan Optional
Purpose of Test Cat3 I f'f-"l 3 - Fan Standard

Test Settings

F’rimary Air. Open at 3/4"

Secondary Air: Fixed

Control Board: N/A

Blower/Fan: Off the first 30 minutes and turned On-Low after 30 minutes for the reminder of the test
Pre- Burn Activities

Time  Activity
(min.)  Closed the primary air at 3/4" when the scale indicated 11.5 pounds

45 Stirred the Coad Bed

100  Leveled the Coal Bed and activate ( door left ajar at 1/4 " open) for 30 seconds

This manipulation lasted for 55 seconds

Start-Up Procedure

Loading of fuel, sec. : Loaded by 45 seconds

Fuelloading door : Left ajar (1/4") for 60 seconds

Primary air: Fully open the first 5 minutes. Abruptly closed at 3/4" at 5 minutes.

Secondary air: Fixed

Control board: N/A

Blower / fan: Off the first 30 minutes and turned On-Low after 30 minutes for the reminder of the test

Other Notes

Coal Bedrange: 2.8-3.4 Ib

e

eilisth -



Manufaclurer: [SBI

Model: | XTD 1.9

Date:|24-08-2011

Run:|3

Control #:|{G100456088

Test Duration: 170
Barometer (in.Hg):

Dry Bulb {F):

Humidity (%): |

*Blower turned on at 30 min-low position,

Moisture content of wood (wet basis):
Avaragé
Elapsed  Welght

Time Remaining
0 13.70
10 12.29
20 10.40
30 8.58
40 716
50 591
60 4.84
70 379
80 2.78
80 2.08
100 1,60
110 128
120 105
130 076
140 0.49
150 0.23
180 0.05
170 0.00

‘VERSION 1.2 2/5/2010:

Start End

2995 29.95

87 87

24 23

16.2666
0.67 654 14,48 40069 84.74 132.32
* - - - - -
i Flue Room Tunnel

co Co2 02 Gas Temp_ : Dry Bulb
0.37 9.22 1327 411.38 7992 140.87
0.35 12.02 9.09 428 60 86.01 13497
0.25 11.24 951 519.39 B8 59 145.22
0.23 9.82 11.58 52357 83.76 150.61
0.25 9.31 11.84 486.62 84.40 143.78
0.28 9.26 12,39 47168 83.90 144 26
0.31 9.07 123 455 04 8487 141.52
0.33 8.65 12.27 44362 85,90 140.46
0.44 8.71 14 48 448 .82 87.57 141.54
0.82 517 1657 409.73 87.88 136 35
0.71 4.68 1607 378.42 84.80 132.65
0.88 4.24 16.66 358 21 89,81 128.80
0.84 4.39 16.54 33980 86.98 120.87
1.02 3.82 17.06 33015 8573 118.15
1.29 2.77 17.85 320.03 8293 118.71
1.38 2.69 17.84 310.08 81.65 117.44
1.32 2,29 18,28 29584 80.85 11522
1.18 242 18,49 28549 80.11 112,53

54497

Unit |
Top .

45932
502.97
648.93
721.59
605.04
674.20
64284
625.04
626.91
598.55
552,16
506.55
47117
450.10
43481
41862
399.25
3682 59

512.12

Unit
Back
545 92
520.06
344 21
382 50
451.44
57988
508 43
52019
574.44
498.75
809.09
470.40
519.61
570.17
555,03
54063
523 .31
504,09

49860

Unit
R.Side

457.42
429 67
448 .44
481.50
48442
481.16
487.35
506,93
539,29
555,680
553,59
549,92
526.07
513,49
504,46
496,79
482,64
476.04

550.21

Unit
L.Sida

501.75
482.87
488.08
51553
548.25
566.31
578.32
594,70
609.75
618.37
609,16
589.89
570.29
554.18
54187
52077
513.84
49479

353.50!
Unit
Boltom

355 45
387.95
383.78
356,74
346.90
34262
339.14
337.52
338.30
34197
346,88
35159
354 92
35800
361.90
365.42
387 37
366 54



Manufacturer: SBI
Model: XTD 1.9
Date: 24-08-2011
Run: 3
Control #:'G100456088

403,26 8375 8375 8551 44475 8354 8354 8599 0,02 0.000 000 49188
- * * " Y . N b a b visual  Avarage Changein )
DGM1 DGM1 DGM1 Fliter1 DGM2 DGM2 DGM2 Filter2 Tunnel Chimney Smoke Stove | Surface Elapsed

Reading InletT OutletT Tomp Reading InletT Outlet T Temp Valocity Draft Observed i Temp. | Time

394.453 81.78 81.79 8220 435849 8187 81.62 8184 0,020 .o 0
395485 8215 82.01 8665  436.841 81.94 8193  87.71 0.020 2684 10
3096540 8233 8224 8805 437909 8210 8212 8996 0,020 6832 20
357.558 8272 82.53 B8.31  439.017 82.39 8247 88.02 0.020 27.599 30
398.589:  83.10 82.89 84.53 440055 8267 8279 86.56 0.020 41,236 40
389,631 8327 83.11 84,15 441,122 82.88 82 99 8580 0.020 54,861 50
400,669 8357 83.42 B4.51 442185 83.17 83.30 8584 0.020 46.802 60,
401,710 8380 8367 8417 443210 8344 8354 86.16 0.020 52.904 70
402,744 84.00 83,90 8414 444.243 8371 8376 8617 0.020 73.765 80
403,774 8412 84.10 8398 445.271 8387 8391 86 54 0,020 58.673 90
404805 8420 84.23 8367 446305 84.01 83.98 86.12 0.020 70.203 100
405.847; 8435 8441 8752 447345 8414 8410 8905 0020 29.5 110
406.882 84 35 84.49 B3.47 448387 8418 8411 8529 0.020 24.439 120
407.925 84 51 84.65 8831  440.423 84 36 84.28 87.66 0.020 25215 130
408,981 8470 8482 BBOS 450.483 84.58 84.50 89,33 0.020 15.64 140
410002, 8480 84.97 8487 451500 84.77 84,69 86.23 0.020 6.2748 150
411,041: 84.85 8506 87.36 452549 84.85 84.73 88.34 0.020; 457.3 -6.6922 180
412.079; 8495 8514 8834 453.580 84.95 84.85 89.35 0.020; 4448 -19.163 -19.163 170

el
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Manufacturer:

Model:
Date:
Run:

Project #
Test Duration

Total Gas Volume (DGM 1)

Total Gas Volume (DGM 2).
Average Barometric Pressure:
Molecular Weight

Pitot Correction:

Calibration Factor (DGM #1):
Calibration Factor (DGM #2)

DGM 1
Reading

394.453
395.486
396.540
397.558
398.588

899,831
400.669 |
. 401.710 |

408.961
410.002
411.041
412.07¢9

DGM 1

Inlet T,

81.8
82.2
82.3
82.7
83.1
83.3
83.6

83.8’

84.0

841

84.2
84.3

84.4.

845
84.7
848
84.8
84.9

DGM 1
Outlet T
81.8
82.0
82.2
825
B2.¢9
83.1
83.4
83.7
83.9
84.1
84.2
84.4
84.5
8486
84.8
85.0
85.1
85.1

(1) VS
(2) VS:

DGM 2
Reading
435,849

436,941 ;
437.999 |
439.017 | 8.
440,055 :

441122
442165 ;

443.210
444.243
445.271
446.305
447.345
448.387
449.423
450.463
451.500
452.549
453.580

SBI

XTD19

124-08-2011
3
(100456088
170

29.95
28 56

09342

1.0000

0.9960

0.0456
0.0455

DGM 2
Inlet T:
81,668899.
81.941464
82.095693

83.167972
83.438783

83.705638"

83.867129

84.006334:

84137122
84.184462
84.363675
84576035
84.772274

84.85142
B4.946482

Pitot Factor 0.82|

(0 99 standard,

DGM 2
Outlet T
81.618
81.932
82.122

55. 82469
8 4 82791
82.884323!

82.987
83.301

83.54
83.757

83.913;

83.975
84.098

84,11
84.283
84.501
84.687
84,735
84.853

0.84 or Cal. Faclor for S-Type)

_ Tunnel

Dry Bulb,
140.87:

134.97
145.22
150.61
143.78
144.26
141,52
140.46
141.54
136.35
132.65

126.8
120.67
118.15
118.71
117.44
115.22
112.53

Filter
Face
Veloclty
DGM 1

867
8.86
8.54
8.85
874
8.70
872
8.66
8.62

863!

872

8.66 ;

872
8.66

870

8.68
8.67

Filter
Face
Velocity
DGM 2

9.14
8.85
8.51
8.68
8.91
8.71
8.72
8.62
8.57
8.62
8.67
8.69
8.63
8.66
8.64
8.73
8.58

O‘S/LC/\L



Final Temperalure (DGM #1) Degrees Rankin:
Final Temperature (DGM #2) Degrees Rankin:

Proportional Rate Calculations

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

0.3491

16.267

13.7
1.837

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

Tunnel
Velocity
Delta-P

0.020
0.020 ;
0.020 :

0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020
0.020

Tunnel
Velocity

FUSec |
7.783 ¢

7.725

7.791
7.826°

7.782
7.785

7.768

7.761
7.768
7.734

7.710 :

7.672
7.632
7.615
7.619
7.610
7.596
7.578

Average
Inlet +
Outlat
Temp.
Meter 1
Deg. R
541.8
5421
542.3
542.6
543,0
543.2
5435
543.7
5440
5441
5442
544.4
544.4
544.6
544.8
544.9
545.0
545.0

Average
Inlet +
Outlet
Temp.
Meter 2
Deg. R
541.8
541.9
5421
542.4
542.7
5429
543.2
543.5
543.7
543.9
544.0
544.1
544.1

544.3 ;
544.5 .

544.7
544.8
544.9

PR1

100.08
103,15
99.91
100.65
101.63
100.95
10111
100.48
99.63
99.40
99.93
98.73
99,25
98.60
98.94
98.55
98.21

Time

10
20

40
50
60

80!
90
100
110
120i
130!
140!
150
160
170

(EPA Formulas from PR5G)
Manufacturer: SBI
Model: XTD 1.9
Date: 24-08-2011
Run: 3
543,750
543 537
592318
7. 707459
| 1es2z
.85 # n2
dDGM dDGM |
Vol.Std.  Vol.Std.
PRZ  (ft3) (f3)
105.26 1.006 1,080
102.82 1.028 1.027
89.31 0.991 0.988
100.64 1,003 1.006
103.46 1.013 1.034
100.84 1.008 1.010
100.90 1.011 1.012
99.79 1.004 1.000 .
98.85 . 1.000 0.995 |
89.10 1.001 1.000
9915  1.011  1.006;
98.82 | 1.004 1,008 :
a8.01 1.012  1.002
98.39 : 1.005 1.005:
97.97 1.002 1.002
98.90 1.007 1.013
96.95 1.006 0.996

O3 ?.F/\L



Intertek Testing Services

'SFBA EPA ADJUSTED EMISSION RESULTS

Manufacturer: 8B RESULTS
Model: XTD 1.8
Date; 24-08-2011 Aerage Adjusted Emissions Rate:
Run: 3 Average Unadjusled Emission Rate
Project #: G100456088 Bum Rale (Dry kgihr):
Test Duration (Minutes): 170
Test Duration (Hours): 2.83

BAROMETRIC PRESSURE

Average: 29.95
TEMPERATURE FACTORS Start: 28.95
DGM #1: 0.9710 End: 29.95
DGM #2: 09714
DRY GAS METER VALUES
VOLUMES SAMPLED DGM#1  Final:  412.079
DGM #1: 17.133 Initial:  394.453
DGM #2: 17.172
DGM#2  Final: 453.58
TOTAL TUNNEL VOLUME (scf): 23498 Initial: 435,849
SAMPLE RATIOS TEMPERATURES (DEG. RANKIN)
Sample Train 1: 1371.5 DGM #1, 543.75
Sample Train 2: 1368.4 DGM #2: 543.54
TOTAL EMISSIONS CALIBRATION FACTORS
Sample Train 1 (g): 5,62 DGM #1: 1,000
Sample Train 2 (g): 534 ¢ DGM#2:  0.996
I Ave; 5.48
EMISSION RATES TUNNEL FLOW RATE: 138.2
Sample Train 1 (g/hr): 1,98 PARTICULATE CATCH (mg)
Sample Train 2 {gfhr): 1.88 Sample Train 1.
Ave: 1.93 Filters KT8
ADJUSTED EMISSION RATES Probe 0.4
Sample Train 1 (g/hr): 3.21 {Total 4.1
Sample Train 2 (g/hr): 3.08 ‘Sample Train 2:
Ave: 315 Filters 3.4
DEVIATION: 217% Probe 0.5
Total 3.8

If deviation is greater than 7.5% due to low particulate catch
The two emission rates shall not differ by 7.5%

iUse the following:

Catalytic units 3.33%
7.5% ot 4.1 gihr
Non catalytic units 1.82%

7.5% of 7.5 gir

-5



{REPORT DATA

SBl
3
24-08-2011
G100456088
XTD 1.9
Fuel Moisture (Dry): 19.42666667
Stack Static (neg): 0.0825
_ .. Barometer 29.95
Average Room Temp: B4.74
Change in stove temp: -19.1629032
’ -

Burn Rate: 1.837

Adjusted Emission Rate: 3.146
System 1: 3.215

System 2 3.078
Deviation: 217%

Filter 1; 8551

Filter 2: 86.99

Tunnel: 132,32

DGM 1: 83.75

DGM 2: 83.54

Water Collected:
Room Temp Bar Pressure
Before | After Before
87 87 29.95

After

29.85

Relative Humidity

Air Velocity
Before After  Before  After
24 23 0 0

0'3/2 C/\‘L



Manufacturer SBI

Model XTD 1.9

Proiect G100456088 ,

i Flue ! Room ! Tunnel !
Gas Temp Dry Bulb
567.07 76.35  273.15
475.66 7422  139.84
414.66 7490  126.85
460.30 76.73  132.23
456.26 79.04  134.34
449.39 80.44  135.37
425.93 82.33  132.80
365.27 81.41  123.79
339.69 81.00  120.99

Unit
Top
307.58
444.71
508.05
571.50
608.37
609.73
595.63
524.79
474.50

Unit
Back

143.34
228.98
307.54
383.73
447.02
495.01
536.00
556.51
550.58

Unit
R.Side

166.31
239.26
279.23
345.65
382.60
425.45
463.81
453.37
452.38

Unit Unit
L.Side Bottom

131.18 99.32
215.69  118.71
285.27  154.91
347.66  193.50
412.68  229.95
462.86  266.06
509.88  309.39
520.86  338.29
508.48  351.85

<

03/2 %L

weight |
13.26
11.41
9.77
8.12
6.65

5.32

4.16
3.65
3.18



Manufacturer SBI

Model XTD 1.9
Project G100456088
TUNNEL TUNNEL SQUARE
VELOCITYTEMP ROOT
A CENTER 0.020 132 0.1414
B CENTER 0.020 133 0.1414
A1 0.018 131 0.1323
A2 0.020 131 0.1414
A3 0.018 130 0.1323
A4 0.015 128 0.1225
B1 0.018 133 0.1323
B2 0.020 134 0.1414
B3 0.018 134 0.1323
B4 0.015 128 0.1225
AVERAGE 0.018 131.46  0.1321
Tunnel Diameter (in):
Tunnel Area (ft2) 0.349066
Tunnel Static Pressure

R

°>/2 C/(L

Static Pressure:

PITOT
CONSTANT:

E&E Tunnel Traverse Worksheet

0.9342



Manufacturer SBI
Model XTD 1.9
Project G100456088

E&E FUEL LOAD DATA SHEET

Test Load Weight:
Lower Ideal Upper

Firebox Volume: cu.ft [ 1348 14.98] 16.48]
Load Volume: 0.0000 cu. ft Loading Density: 5.958  Ibs./ft3

Number of Spacers:: Load Density: #DIV/0! Ibs./ft3
VERSION 1.2 2/5/2010
Piece Size: Weight Meter Moisture Content
Thick x Wide x Length Ibs Dry Uncorrected %
2 4 12 1.2 19.5 20.9] 20.8
2 4 12 1.15 21.2 21.1 21
2 4 12 1.25 20.3 20.4 20.9
2 4 12 1.15 20.5 21.6 21.7
2 4 16 1.55 20.5] 20.8 21.4
2 4 16 1.65 20.80 19.70 20.30
2 4 16 1.60 21.50 20.10 20.10
2 4 16 1.60 21.00 20.80 20.90
2 4 16 1.60 21.00 19.20 20.20
Test Load Weighl 12.75 | Ibs. Dry Weigh 4.78 | kg.
Average Pretest Moisture Content: %
Dry 20.47 two pin: (dry) 20.90 Wet: 17.29

BT
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Manufacturer SBI

Model XTD 1.9
Project G100456088
Test Load Weight:
Lower Ideal Upper
Firebox Volume: cu.ft [ 1348 14.98] 16.48]
Load Volume: 0.0651 cu. ft Loading Density: 6.402 Ibs./ft3
Number of Spacers: Load Density: 210.432  Ibs./ft3
Piece Size: Weight Meter Moisture Content
Thick x Wide x Length Ibs Dry Uncorrected %
2 4 15.75 1.50 19.50 19.50 19.50
2 4 15.75 1.55 19.30 19.50 19.90
2 4 15.75 1.45 19.20 19.10 19.10
4 4 15.75 3.70 19.80 18.80 19.20
4 4 15.75 3.35 19.50 19.50 20.00
Spacers 2.15
Test Load Weigh 13.70 | Ibs. Dry Weig 5.20 | kg.
Average Moisture Content: %
Dry 19.43 19.43 Wet: 16.27
Pre-test moisture content: %
20.47 Wet: 16.99
Coal Bed Range: 28 |lbs. to 3.4 | Ibs. 20% to 25% of test load

O3/26 N2



Run 4



Intertek

PROJECT / TEST INFORMATION

Run Notes
EPA Methods 28 and 5G-3

F3roject Number: |G100456088
Manufacturer: |SBI
Model: |XTD 1.9
Sample ID Number: [MTL1108221414-001 —

i la).'.ﬁr[g{'%- 1t}

Test Date: 25-Aug-11 2% Jo9/201

Test Run Number: 4
| Date tunnel cleaned: 8/18/2011

Purpose of Test

Fan Confirmation

Appliance Information

1 - Catalytic
Appliance 2 2 - Non - Catalytic
Type: 3 - Pellet
4 - Hydronic
Firebox
V;"“me- 2.14 | N/A for pellet type
ft”:
Convection T-No Fan
2 |2 - Fan Optional
Blower

3 - Fan Standard

Test §ettings
Primary Air. Opened at 3/16"
Secondary Air: Fixed
Control Board: N/A
Blower/Fan: Off at all times
Pre- Burn Activities
[ Time  Activity
(min.)

45 Stirred the Coad Bed

90 Leveled the Coal Bed and activate (door was left ajar 1/4" open) for 30 seconds.

The whole manipulation lasted 55 seconds

§tart-Up Procedure

Loading of fuel, sec. :
Fuel-loading door :
Primary air:
Secondary air:
Control board:
Blower / fan:

Loaded by 50 seconds

Left ajar at 1/4" for 90 seconds

Fully open the first 5 minutes. Abruptly closed (3/16") at 5 minutes.

Fixed

N/A

Off at all times

Other Notes

Coal Bed range: 2.8-3.4 Ib

©B/2L/




Manufacturer: {SBI
Model: |XTD 1.9
Date: |25-08-2011

Run:|4-Fan Confirmation

Control #:/G100456088 |

Test Duration: 260

'VERSION 1.2

Start End

Barometer (in.Hg): 29.7 297

Dry Bulb (F): 87 87

Humidity (%): 25 24

*Blower turned on at 30 min-low pasition
Moisture content of wood (wet basis): 16,6528
___Average 0.95 489 16.12
- ¥ N . .
Elapsed _Welght

Time  Rer g co co2 02
0 13.85 0.48 228 19.46
10 1310 0681 4 172
20 12,43 0.45 954 11.74
30 11.23 0.69 10,85 10.02
a0 9.69 044 9,93 11.13
8.31 043 7.58 13.35
80 7.28 06 8,37 14 58
70 856 06 879 1435
80 584 0.59 75 1373
80 515 066 8.19 14,57
100 452 0,84 531 15,58
110 411 o7 5.84 15.29
120 362 0.37 7.4 14.24
130 316 0.53 8.44 14.83
140 261 0.42 6.04 14.91
150 215 082 455 16.19
160 1.91 1,08 42 16.32
170 1.68 1.26 389 16.53
180 144 1.42 362 16.87
190 125 1.42 348 16.83
200 1.07 122 325 17.2
210 0,90 1.33 3,03 17.39
220 0786 15 217 182
230 063 1.58 2,02 18.3
240 050 185 1.81 1854
250 0.38 136 1.45 19.12
280 026 134 128 1931
270 017 15 1.01 19.42
280 010 138 1.48 193
280 0.00 123 153 19.38

257.38:

»

Flue

Gas

289.68
25560
24591
31887
368.49
37470
34353
31582
303.31
303.76
28850
27085
263.47
268.72
269.92
26717
253.94
243 37
23593
23151
224.36
221.20
217 40
209.30
203,72
197 48
192.08
185,68
18098
176.24

2/5/12010
88.11 9.1
- -

Room Tunnel
Tomp  Dry Bulb

79.77 11874
83.78 101,53
82,25 9908
8234 104.43
8508 108.76
8795 111.01
87.33 108,79
8588 105.88
87.59 10417
88.84 103.37
87.74 101,97

88.17 100.22
88.92 99 56

85.29 98.96
87.30 9874
84 69 98 59
84,62 97.15
8562 96.14
8419 95.38
84,55 95.07
84.54 94.34
86.11 94 49

86.81 93 91
86.88 93.32

87.01 9278
87.82 9215
88.40 9213
87 95 N77
8777 91.65
8823 91.29

O_—"/Z.f/L

42213

Unit

JTop i

408 57
405,08
382,21
445.74
57288
62078
604.16
553 58
52016
508 04
49571
466,13
446.90
448.48
459,77
459,08
44060
41868
400,47
38571
371.30
362,48
35378
34132
327.19
315.10
304,02
292,16
281.80
27200

3821

Unit
Back
517.87
48122
436.64
413.18
271.88
292.25
306 98
320.16
34048
34364
377.03
512.47
32363
34304
36579
37378
35375
361.67
417.32
491.74
481.49
471.27
459.54
448 51
432.03
418.42
405.12
390,12
375.38
361.03

433.76

Unit
R.Side

483.82
411.58
369.30
37093
408,67
436,46
445.41
437.79
437.98
444,96
451.48
454,96
482.80
47718
492 52
507,07
498,90
487 .46
479.87
471.92
483.72
452 19
435.19
41880
402 54
38982
37824
36485
352.17
34479

454 48
Unit

L.Side
48975
459 55
424 36
41054
429,58
460 54
48535
491.70
494,15
50114
507.12
499,90
493,73
491.56
498 57
503,07
501,28
492,05
480,74
469,84
459.15
449,93
440,76
429.46
414.08
400,16
385.80
371,31
356,52
34224

311.20.
Unit
Botlom

374.51
389.37
358.19
34182
327.09
315.04
31071
306 22
301 45
298.95
293,89
295.05
293.09
291.48
293 30
293 93
297,18
297.92
299,38
303.84
303.18
304.70
307.66
310.11
310867
310.52
308.41
308 16
30569
304.48



Manufacturer: SBI
Model: XTD 1.8
Date: 25-08-2011
Run: 4-Fan Confirmation
Control # G100456088

42121 8250 8251 8535 48871 8236 8232 8563 0.02 0.000 000 40355

pd £ L = af i . Ll Y x Visual Average Change in
DGM1 DGM1 DGM1 Filter1 DGM2 DGM2 DGM2 Fliter2 | Tunnel Chimney Smoke Stove  Surface Elapsed
Reading | InletT Outlet T Temp Reading:@ InletT Outlet T Temp Valocity Draft Observed = Temp Temp, Time
412,092 8192 8189 8188 453582 8178 8176  B198 0023 450.9 0 0
413145 8210 8201 8489 454840 8193 81.91 8484, 0023 4254 -25.547 10
414185 8218 6200 8538 455882 8197 8197 8560 0028 394.1 -56.766 20
415202! 82265 8217 8580 456708  B204 8205 8592 0028 396.4 -54.467 30
416219 8228 8221 8604 457.726 8210 8208 86290 0023 402.0 ' -48.885 40
417284, 8241 82.33 8658; 458763 8220 8222 8674, 0023 425.0 -25889 50
418302, 8240 8235 8876 450804 8218 8218  B7.04;  0.023 4305 -20.38 60
418372 8252 8245 8667 480898 8232 8227 8702 0023 421.9 -20.0186 T0
420418; 8256 8249 8654 481905 8235 8220 8685 0,023 4188 -32.059 80
421460, 8252 8254  B6.42' 462955 8238 8232  B670; 0.028 4193 -31.56: 90
422508, 8243 8251 86.25, 8235 8224 8656 0023 4250 -25.859 100
423545 8240 8246 8604, 8220 8222 8822 0023 445.7 5.2 110
424596,  B242  B248 8573, 4 8282 8225  B6O08 0023 404.0 -48.878 120
425842: 8247 8251 85,65 8237 8237 8583  0.023 410.5 -40.378 130
426,885 8242 82.52 8565 8233 82.28 8570 0.023 4220 -28.914 140
427735, 8245 8249 8553 8234 8231 8572 427.4 -23.518 150
428775 ~ 8249 8257 8555 4 8236 8234 8588 4183 -32.583 160
420824; 8257 8262 8555 8243 8241 85,61 4116 -39.349 170
430870 8254 8262 8528 8244 8238 8539 4156 -35.351 180
431912 8256 8258 8502, 8247 8235  B526 4246 -26.296 190
432950! 8265 8263  84.94 8246 8241 8622 4158 -35.137 200
434.007: 8266 8263 8496 8249 8239 8528 408.1  -4279 210
435085, 8267 8265 8492 8254 8248 8519 3994 -51.52 220
438008 8265  B263 8485 8251 8242 8517 389.2 -61.704 230
437.137: 8286 82.72 84.79° 82.60 8256 8514 377.3 -73.802 240
438.180 82,67 82,72 8476 82.58 8251 85.15 366.8 -84.139 250
439217,  B276 8277 8475 8263 8260  B522 356.3 -04.585 260
440265 8277 82.77 84.59' 481.78: 8261 8258 8519 3453 -105.63 270
441314 8275 82.83 8448 482818 8270 8269 8503 3343 -116.59 280
442357: 8288 8290 8430 483854 8279 8278  B501 324.9 -126 290

_p



DGM 1
Reading

412,002
413145
414,185
415,202
416.219
417.264
418.302
419.372
420.418
421.460
422508
423,545
424,596
425.642
426,685
427,735
428775
429.824
430,870
431,912
432,959
434,007
435,055
438,008
437.137
438.180
439217
440.265
441.314
442.357

Manufacturer:

Model:
Date:
Run:

Project #:
Test Duration:

Total Gas Volume (DGM 1);

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

DGM 1
Intat T
81.9
821
822
822
823
82.4
B2.4
B82.5
826
B2.5

82.7
82.8
82.8
82.8
82.9

DGM 1

Outfat T,
81.8
82.0
821
B2.2
822
823
823
824
82.5
825
82.5

827
828
82.8
828
82.9

(1) VS:
(2) VS:

DGM 2

Reading
453.582
454,640
455,682
456,708
457728
458.763
459.804
460.898
461.905
462.955
464.016
485052
466.113

| 467.133

468.187
489.222
470.280
471.327
472.363
473.427
474.478
475.510
476.551
477.604
478.852
479.683
480.707
481.783
482818
483.854

SBI
XTD19
25-08-2011

4-Fan Confirmation

(100456088
280

29.7!

28.56

0.915

1.0000

0.9960

0.0287
0.0288

DGM 2
Inlat T
81.781248
81.929832

81.971338:

82.03575
82099349
82.195643
82.180898
82321816
82348315
82.390194
82.351087
82289862
82,321002
82.374472
82327256
82.344883
82.362811
82.433036

82.43575
82471214
82461684
82486717
82.536783
82512443
82.604884
82.584228
82.628727

82.613875
82701504

82790418

Pitot Faclorl 0.82

(0.99 standard,

DGM 2
Qutlet T
81.758
81.909
81.971
B82.045
82.058
82221
82178

82.27
82286
82.316
82.236
82.223
82,248

82.37
82.284
82.306
82.345
B2.414
82377
82.353

0.84 or Cal. Faclor for S-Type)

Tunnel

Dry Bulb,_
116.74!
101.53.
99.079.

104.43
108.78
111.01
108.79
105.88
104.17
103.37
101.97
100.22
99.561
98.964
98,739

98.59
97.153
96.144
95.381
95.075
94.343
94.489
93,907
93.321
92.778
92.153
92,134
91.769
91.648
91.293

velocity
DGM 1

877
8.66
8.47
8.47
8.70
8.84

8.91!
871!

8867
873
8.63
875
871
8.68
8.74
866
873
871
867
87
872
872
868
885
888
863
872
873
8.68

Filler
Face
Velocity
DGM 2

8.78
8.65
8.51
8.45
8.60
8.64
9.07
8.35
8.71
8.80
8.59
8.80
8.46
874



;Stack area (ft2):
_Wood moisture (% wet):

Load Weight (Ibs wet):
Burn Rate (Dry ka/hr)

0 3491}

1,087

{EPA Formulas from PRSG)

Manufacturer: SBI

Final Temperature (DGM #1) Degrees Rankin:  542.503

Final Temperature (DGM #2) Degrees Rankin:  542.341

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

Tunnel  Tunnel
Velocity
FtiSoc
7.934
7.829
7.812

7.895
7.880
7.859
7.848
7.842
7.832
7.820
7.815
7.811
7.810
7.809
7.799
7.792
7.788
7.784
7.779
7.780
7.778
7.772
7.768
7.764
7.763
7.781
7.760
7.757

7.849 :
7.879 :

Average
Inlet +
Outlet
Temp.
Meter 1
Deg. R
541.9
5421
5421
5422
5422
542.4
5424
542.5
542.5
5425
5425
5424
542.5
5425
542.5
5425
5425
5426
5426
542.6
542.6
542.8
5427
542.6
5427
5427
5428
5428
5428
542.9

Average
Inlet +
Qutlat
Temp.
Meter 2
Deg. R
541.8
541.9 .
542.0 :
542.0
5421
542.2
542.2 :
542.3
542.3 !
542.4
542.3
5423
5423
542.4
5423
5423
5424
5424
5424
542.4
542.4
542.4
5425
542.5
542.6
542.5
542.6
542.6
542.7 :
542.8 .

99.94

PR1

101.20
99.72
97.97
98.33

101.22

100.34

103,15

100.68

100.22

100.68
99.48

100.76

100.22
99.92

100.57
99.48

100,23
90.88
99.47
99.87
99,98
99.92
99.40
98.96
99,28
98.70
99.71
90,79
99.17

559.113

7.812183

89.94

PR2

101.65

99.89 -

98.81
98.41

10042 .

100.62

105.45 !
96.91 ¢

100.97
101.91

99.36

101.70
97.70
100.95
99.11

10118 °

100.02

98.91 !

101.55
100.24
98.44

99.23 .
100.33

99.78
98.12
97.44
102.35
98.42
98B.47

Model: XTD 1.2

Date: 25-08-2011
Run: 4-Fan Confirmation

"
dDGM
Vol.Std.
{13)

1.018
1.005
0.983
0.983
1.009
1.003
1.033
1.010
1.006
1.012
1.002
1.015
1.010
1.007
1.014
1.004
1.013
1.010
1.006
1.011
1.012
1.012
1.007
1.003
1.007
1.001
1.012
1.013
1.007

(7]
dDGM
Vol Std.
(n3)

1.019
1.003
0.988
0.980
0.998
1.002
1.053
0.969
1.010
1.021

0.997 !

1.021
0.981
1.014
0.996
1.018
1,007
0.997
1.024
1.011
0.993
1.001
1.013
1.008
0.992
0.985
1.035
0.995
0.996

Time

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290

o3 aG/\L



Intertek Tesling Services

SFBA EPA ADJUSTED EMISSION RESULTS

Manufacturer SBI RESULTS
Model: XTD 1.9
Date: 25-08-2011 Aerage Adjusted Emissions Rate:
Run: 4-Fan Confirmation Average Unadjusted Emission Rate
Project #: G100456088 Eum Rate (Ory kg
Test Duration (Minutes): 290
Test Duration (Hours): 4.83

BAROMETRIC PRESSURE

Average 29.7
TEMPERATURE FACTORS Start; 29.7
DGM #1: 0.9733 End: 29.7
DGM #2: 0.9736
DRY GAS METER VALUES
VOLUMES SAMPLED DGM #1 Final:  442.3567
DGM #1: 29,239 Initial: 412,002
DGM #2: 29.138 )
DGM#2  Final:  483.854
TOTAL TUNNEL VOLUME (scf): 42683 Initial: 483,582
SAMPLE RATIOS TEMPERATURES (DEG. RANKIN)
Sample Train 1: 1459.8 DGM#1. 542.50
Sample Train 2: 1464.9 DGM #2: 54234
TOTAL EMISSIONS CALIBRATION FACTORS
Sample Train 1 (g): 14.31 DGM#1:  1.000
Sample Train 2 (g): 14.94 DGM#2:  0.996 :
Ave: 14,62
EMISSION RATES TUNNEL FLOW RATE: 147.2 ;
Sample Train 1 (g/hr): 2,96 PARTICULATE CATCH (mg)
Sample Train 2 (g/hr): 3.09 Sample Train 1:
Ave: 3.03 Filters 9.3
ADJUSTED EMISSION RATES Probe 0.5
Sample Train 1 (g/hr): 4.48 : Total 9.8
Sample Train 2 (g/hr): 464 Sample Train 2::
Ave: 4.56 Fillars 9.8
DEVIATION: 1.80% Probe 0.4

Total 10.2
If deviation is greater than 7.5% due to low pariiculate catch
The two emission rates shall not differ by 7.5%
‘of the weighted average emission rate limit (4.1 or 7.5) (59-3)

Use the following:

Catalytic units 4.02%
7.5% of 4.1 gihr
Non catalytic units 2.19%
7.5% of 7.5 gfhr



REPORT DATA

Client:: SBI
Run: 3-Fan Confirmation
Date: 25-08-2011
Project: 100456088
Model: XTD 1.9
Fuel Moisture (Dry): 19.98
Stack Static (neg): 0.085'
Barometer: 29.7:
Average Room Temp: 86.11
Change in stove temp: 0
Burn Rate: 1.087
Adjusted Emission Rate: 4.562
System 1: 4.479
System 2: 4,644
Deviation: 1.80%
Filter 1: 85.35
Filter 2; 85.83
Tunnel: 99.11
DGM 1. 82.50
DGM 2. 82.34

Water Collected:

Room Temp Bar Pressure
Before  After Before
B7 87 29.70

After
29.70

Relative Humidity Air Velocity
Before  After Before  After
25 24 0 0
OS> 2L/



Manufacturer SBI

Model XTD 1.9

Project G100456088 .

{ Flue { Room ! Tunnel

. Gas | Temp DryBulb
529.73 83.96  153.14
474.43 88.47  131.29
391.57 89.78  117.30
403.34 9211  117.89
405.40 90.90 117.93
354.64 89.77  111.55
340.81 88.98  110.66
293.24 90.46  105.10
269.81 8541  102.23
253.08 84.32 99.38

Unit
Top
454.65
726.59
649.66
671.78
697.25
654.29
608.90
529.82
464.51
424.35

Unit
Back

470.50
321.31
340.56
495.58
5560.07
518.49
474.93
575.42
545.69
525.82

Scale

12.27
9.28
7.82
6.33
4.85
3.97
3.30
3.09
3.01

Unit Unit Unit
R.Side L.Side Bottom weight !

434.27 453.61 390.06
502.54 489.77 374.24
517.24 514.42 376.12
530.29 534.92 380.38
538.19 553.88 381.67
546.37 565.62 379.22
546.45 564.71 381.71
519.39 946.12 382.80
493.36 519.83 376.96
470.31 496.75 372.55

=
O /e /ha

2.82



Manufacturer SBI

ROOT

0.1658
0.1658
0.1581
0.1658
0.1581
0.1323
0.1500
0.1581
0.1500

0.1414
0.1517

Model XTD 1.9
Project G100456088
TUNNEL TUNNEL SQUARE
VELOCITYTEMP
ACENTER | 0.028 124
BCENTER | 0.028 121
A1 0.025 122
A2 0.028 122
A3 0.025 122
A4 0.018 118
B1 0.023 120
B2 0.025 121
B3 0.023 122
B4 0.020 118
AVERAGE 0.024  121.08
Tunnel Diameter (in):
Tunnel Area (ft2) 0.349066
Tunnel Static Pressure

E&E Tunnel Traverse Worksheet

Static Pressure:

PITOT
CONSTANT: 0.9150

. ra

S

/

C/'n_



Manufacturer SBI

Model XTD 1.9
Project G100456088
E&E FUEL LOAD DATA SHEET
Test Load Weight:
Lower Ideal Upper
Firebox Volume: 2.14] cu.ft | 1348] 1498 16.48 |
Load Volume: 0.0000 cu. ft Loading Density: 5.771  Ibs./ft3
Number of Spacers:: Load Density: #DIV/0! Ibs./ft3
VERSION 1.2 2/5/2010
Piece Size: Weight Meter Moisture Content
Thick x Wide x Length Ibs Dry Uncorrected %
2 4 12 1.15 21.2‘ 19.5 22.5
2 4 12 1.15| 21.7 19 21.7]
2 4 12 1.15 21.3 19.2 21.1
2 4 12 1.15 21 19.8 21.9|
2 4 16 1.35 21.6 18.9 22.1
2 4 16 1.30 20.00 17.90 19.90
2 4 16 1.70 21.60 19.40 21.50
2 4 16 1.70 22.40 17.90 23.60
2 4 16 1.70 24.30 21.20 23.90
Test Load Weigh| 12.35 | Ibs. Dry Weigh 4.63 | kg.
Average Pretest Moisture Content: %
Dry 21.13 two pin: (dry) 20.90 Wet: 17.29

ﬂ?ﬁé@j
>tk



Manufacturer SBI
Model XTD 1.9
Project G100456088
Lower Ideal Upper

Firebox Volume: cuft | 1348 1498| 16.48 |
Load Volume: 0.0651 cu. ft Loading Density: 6.495 Ibs./ft3

Number of Spacers: Load Density: 213.504 Ibs./ft3
Piece Size: Weight Meter Moisture Content
Thick x Wide x Length tbs Dry Uncorrected %
2 4 15.75 1.60 20.00 19.80 19.40
2 4 15.75 1.60 19.20 20.00 18.90
2 4 15.75 1.75 21.90 21.10 23.60
4 4 15.75 3.65 19.20 19.50 18.70
4 4 15.75 3.20 19.70 19.50 19.20
Spacers 2.10
Test Load Weighl 13.90 | Ibs. Dry Weigh 5.25 | kg.
Average Moisture Content: %
Dry 19.98 19.98 Wet: 16.65
Pre-test moisture content: %
21.13 Wet: 17.45
Coal Bed Range: 2.8 | Ibs. to 3.4 | Ibs. 20% to 25% of test load

S 24/11



Run 5



Intertek

PROJECT / TEST INFORMATION

Run Notes
EPA Methods 28 and 5G-3

Appliance Information

I5roject Number: |G100456088 1 - Catalytic
Manufacturer: {SBI Appliance 2 2 - Non - Catalytic
Model: |XTD 1.9 Type: 3 - Peliet
Sample ID Number: [MTL1108221414-001 4 - Hydronic
Irebox
Test Date: 26-Aug-11 V;"“""ev 2.14 | N/A for pellet type
ft:
Test Run Number; 5 Convection T-No Fan
Date tunnel cleaned: 8/18/2011 Blower 2 |2 - Fan Optional
Purpose of Test Cat 4 3 - Fan Standard
Test Settings
I-Drimary Air: lEully open
Secondary Air: Fixed
Control Board: N/A
Blower/Fan: Off the first 30 minutes and turned On-Low after 30 minutes for the reminder of the test
Pre- Burn Activities
™ Time Activity

(min.)  Closed the primary air when the scale indicated 8.00 pounds

45 Stirred the Coad Bed

70 Added 1.6 Ib of fuel consisting of 2x4 pieces of 4" of length

90 Leveled the Coal Bed and activated - the door was left ajar at 1/4" for 30 seconds.

This manipulation lasted 55 seconds.

Start-Up Procedure

Loading of fuel, sec. :
Fuel-loading door :
Primary air:
Secondary air:
Control board:
Blower / fan:

Loaded by 40 seconds

Left ajar at 1/4" for 60 seconds

Fully open.

Fixed

N/A

Off the first 30 minutes and turned On-Low after 30 minutes for the reminder of the test

Other Notes

Coal Bed range: 2.9-3.

5Ib

o3 ac/az




Manufaclurer:
Model:

Date:

Run:

Control #:
Tesl Duration:

SBi

XTD19

26-08-2011

5

G100456088

120

VERSION 1.2

*Blower turned on at 30 min-low position.
Moisture content of wood (wet basis):

Elapsed
Time

[}

10

20

30

40
50
&0
70
B0
80

100
110
120

Start End
Barometer (in.Hg):| 2997 297
Dry Bulb (F): 87 87
Humidity (%); 23 23
16.2479
Average 0.55 810 13867
__Welght
Ramaining [ofv] co2 o2
14,05 031 1314 6.93
11.28 021 941 10.47
8.64 023 950 1078
6.81 018 963  10.15
525 019 832 1158
388 024 549 1438
237 03 582 143
1.49 062 418 1549
0.9 075 381 15.77
060 0.92 315 1835
0.29 1 288 1657
001 105 228 1712
~0.00f 11 159 A7.77

507 56

Flue

Gas
656.4
8593
6008
595 5
5805
548 9
493.9
4593
437.9
4150
3931
3791
3786

2/5/2010
8479 14416 63750
* 0 * * H
Room ' Tunnel Unit
Temp DryBulb  Top
788 1740 7153
813 1757 8140
845 1628 7938
854 1619 7445
841 1578 7773
86.1 1518 7401
850 1411 6648
877 1832 5830
894 1300 5485
887 1253 5111
847 1218 4813
847 1194 4582
839 1190 4578

C)S/&.C-/’\L

B44.73

Unit

Back
5621
604.5
6358
860.7
681.1
700.4
7053
692 1
6745
648 1
6203
598 4
5982

671.39

Unit
R.Side
514.0
537.1
5442
5352
578.7
802.7
6288
618.1
6087
579.8
569.0
857.0
556.9

B0B 49
*

Unit
L.Side
546.0
570.4
598.0
624.8
847.5
652.4
650.5
639,2
8271
606.0
586.4
568.1
587.9

41593

Unit

Bottom
453.6
448.9
4333
4236
414.2
407.8
405.7
40385
4080
405.0
403.9
401.7
401.9



Manufacturer. SBI

Model: XTD 1.9
Date: 26-08-2011
Run: 5

Control # G100458088

44B.55
DG 1
Reading
442 376
443.410
444398
445395
446,440
447505,
| 448545
449,565
450.803;
451,852°
_ 452710
| 453775,
454,850:

B81.12

DGM 1

Inlet T
80.0
£0.3
e08
809
808
81.0
812
814
815
816
81.7
81.7
817

80.88:

DGM 1

Outlat T
Ty
79.9
80.2
805
806
80.8
81.0
812
81.3
814
815
81.7
818

85.41

Filter 1

Tamp
888
881
862
853
B4.5
B3.5
824
B1.5
854
853
86.1
88.1
86.1

490,068

DGM 2

Reading
483,885
484,911
485.908
488905
487.941
488.010
490,048
491.081
492.093
493,153
494.209
495.270
496,350

DGM 2

Inlet T
797
799
80.1
80.4
80.5
80.6
81.0
812
813
814
814
816
816

80.82:

80.76

DGM 2

Outlot T
797
799
802
804
808
806
80.9
810
811
813
81.3
814
81.4

8587

*

Filter 2 :

Tomp

89.5;

88.9
806
822
88.6
864
88.1
837
856
864
86.3
86.0
88.0

Surface
Temp.

36,368
42784
39.528
81.533
B2.472
52.806
28.949
13.953
-8.2094
-26.031
-41.506

' -41.678

0.02 0.000 0.00 57821
= < Visual Avarage Change in
Tunnel :Chimney Smoke Stove
Valocity Draft Observed Temp
0.023 558.2
0,023 594.6
0.023 601.0
0.023 597.7
0023 618.7
0.023 620.7
0.023 611.0
0.023 587.2
0.023 572.2
0,023 550.0
0.023 532.2
0.023 516.7
0.023 516.5

‘D‘S/Z‘C/.f;_

Elapsed
Time
0

10
20
30
40
50
60
70
80
90
100
110
120



Manufaclurer: S8l

Model: XTD1%8
Date: 26-08-2011
Run: 5
Project #: 5100456088
Test Duration: 120
Total Gas Volume (DGM 1): Pitot Factor|  0.82
Total Gas Volume (DGM 2): (0.99 standard,
Average Baromelric Pressure: 29835 0.84 or Cal. Factor for S-Type)
Molecular Weight, 28.56
Pitat Correction 0.9616
Calibration Factor (DGM #1): | 1.0000
Calibration Factor (DGM #2): 0.9960
(Vs 0.0697
(2) VS: 0.0699 Filter Filter
Face Face
DGM1 DGM1 DGM1 DGM 2 DGM2 DGM2 Tunmel Veloclty  Velocity
Reading InletT Outlet T Reading Infat T: Outlet T Dry Bulb DGM 1 DGM 2
442,376 80.0 79.7 483,865 79.6684485 79.881 174.04
443.410 80.3 79.9 484911 79.891642 79.912 1757 8.69 B.75
444,398 80.6 B0.2 485.908 80.119421 80.202 162.81 8.29 8.34
445,395 80.9 80.5 486.905 80.373522 B80.448 161.93; 837! 8.34
446.440 80.9 80.6 487.941 80.522855 80.561 157.8! 8,77 8,66
447.505 81.0 80.8 489.010 80.84603 80605 15182 893 ! 8.94
448.545 81.2 81.0 490.048 80963026 80879 14113 872 8.67
449.555 81.4 81.2 491.0681 81.18308 81.011 13324 8.47 8.46
450,803 81.5 81.3 492.093 81.259849 81.104 120.96 878 8.62
451,652 81.6 81.4 493.153 81.408024 81255 12533 8.79 ! 8.85
452,710 81.7 81.5 494,209 81.442825 81.323 12184 8.86 8.81
453,775 81.7' 81.7 495270 81.5968558 8145 1194 8.92 8.85
454,850 81.7: 81.6 496,350 81.565239 8142 119.03 9.00 ! .01

03/26/\7_



Proportional Rate Calculations

__ iStackarea(ftz):  0.3491

Wood moisture (% wet): 16.248

Load Weight (Ibs wet): 14.05
2.669 !

Burn Rate (Dry kg/hr):

{Final Temperature (DGM #1) Degrees Rankin:
Final Temperature (DGM #2) Degrees Rankin:

Final Tunnel Temperature Degrees Rankin:
- Final Tunnel Velacity (fest per second):

Standardized Tunnel Flow (dscfm):
Average Average
Inlet + inlet +
Outlet Outlet 99.75
Tunnel  Tunnel  Temp. Temp.
Velocity Velocity Meter1  Meter 2
Dolta-P  FUSec Deg.R Deg.R PR1
0.023 8723 5399 5397
0.023 8.735 5401 530.9 102.21
0.023 8.645 540.4 540.2 98.61
0.023 8.639 540.7 5404 97.37
0.023 8.611 5408 5405 101.70
0023 8.589 540.9 5406 103.12:
0023 8494 5411 540.9 | 99.78 |
0.023 8438 5413 5411 96.23
0023 8414 5414 5412 99.56
0.023 8.381 ' 5415 5413 9924 :
0.023 8356 5416 5414 9977
0023 8339 5417 5415 100.21':
0023 8336 5417 541.5 101.13

(EPA Formulas from PR5G)

Manufacturer: SBI

~ Time

10
20:
30
40;
50;
60:

70

90
100
110
120

Model: XTD 1.9
Date: 26-08-2011
Run: 5
541.000
540.788
604.156
8513885
89.75 # #2
ddGM  dDGM
Vol.Std.  Vol.Std.
PR2 Aft3) {f3)
103.30 1.008 1.016
87.41 0982 0.968
97.30 0970 0967 |
100.74 1.017  1.005
103.43 1.036 1,036
99.50 1,012 1.006 °
96.43 0.882 0.981
97.95 1019  1.000 :
100.19 1.019 1.026 .
99.50 1.028 1.022:
99.74 ! 1.035 | 1.027
101.50 1.045 1.045

=5
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Intertek Testing Services

SFBA EPA ADJUSTED EMISSION RESULTS

Manufacturer: SBI
Model: XTD 1.9
Date: 26-08-2011
Run; §
Project #. 6100456088

“Test Duration (Minutes): 120

Test Duration (Hours): 2.00

TEMPERATURE FACTORS
DGM #1:
DGM #2:

VOLUMES SAMPLED
DGM #1:
DGM #2:

TOTAL TUNNEL VOLUME (scf):

SAMPLE RATIOS
Sample Train 1:
Sample Train 2:

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

Ave:
EMISSION RATES
Sample Train 1 (g/hr):
Sample Train 2 (gfhr):
Ave:
ADJUSTED EMISSION RATES
Sample Train 1 (g/hr):
Sample Train 2 (g/hr):
Ave:

DEVIATION:

0.9780
09764

12.140
12.107
17884

1474.0
1478.1

3.54
340
347

177

170
1.73 !

2,92

2.83

2.87
1.65%

RESULTS

Average Ad|usted Emisslons Rate:
Average Unadjusted Emlsslon Rate
Bum Rate (Dry kg/hr):

BAROMETRIC PRESSURE

Average:  29.835
Start: 29.97
End: 287

DRY GAS METER VALUES
DGM #1 Final: 454,85
Initial: 442,376

DGM#2  Final: 496,35
Initial; 483,865

TEMPERATURES (DEG. RANKIN)
DGM #1,
DGM #2:

541,00
540.79

CALIBRATION FACTORS
DGM#1: 1,000
DGM#2;  0.996

TUNNEL FLOW RATE: 1491
PARTICULATE CATCH (mg)
Sample Train 1
{Filters 1.8
Probe 0.6
Total 24
Sample Train 2
Filters 1.9
Probe 0.4
Total 2.3

|if deviation is greater than 7.5% due to low particulate catch

The two emission rates shall not differ by 7.5%

of the weighted average emission rate limit (4.1 or 7.5} (5g-3)

Use the following:

Catalytic units
7.5% of 4.1 g/hr

Non catalytic units.
7.5% of 7.5 gihr

2.32%

1.27%

o267



REPORT DATA

Client:
Run:
Date:

Project:

Model:
Fuel Moisture (Dry)
Stack Static (neg):
Barometer:
Average Room Temp:

Change in stove temp:

Bum Rate:
Adjusted Emission Rate:
System 1!
System 2:
Deviation:
Filter 1:
Filter 2:
Tunnet:

DGM 1:
DGM 2:

Water Collected:

Room Temp
Before  After
87 87

5Bl

5

26-08-2011
G100456088
XTD 1.9
194

0.075
29.835

8479

2,669
2.874 :
2.922
2.827
1.65%
85.41
85.87

14416
81.00
80.79

Bar Pressure Relative Humidity Air Velocity
Before After Before After  Before  After

29.97 20.70 23 23

-
D}/z;c/«z



Manufacturer SBI
Model XTD 1.9
Project G100456088
Room = Tunnel

Flue

Gas

512.93
664.48
694.47
602.06
541.43
532.83
44513
457.34
439.63

Temp Dry Bulb
73.55 183.08
74.46 176.21
82.97 182.70
88.56  160.17
89.48 147.53
87.49 145.68
88.34 188.96
79.43 133.83
81.31 128.86

_Unit
Top
320.54
671.06
819.07
769.42
701.57
686.40
590.11
564.30
538.24

'
'

i
e -
|
|
1
1

~Unit.
Back

124.12
219.64
184.36
322.71
480.67
534.40
586.29
589.27
584.95

Unit
R.Side

147.54
221.18
350.31
497.90
568.46
600.31
576.50
556.16
540.92

Unit
L.Side

119.78
204.59
316.80
424.33
497.13
547.82
563.51
551.67
543.57

Unit
Bottom

70.18
108.24
181.11
278.21
355.82
413.36
439.80
44424
447.41

O}/Zé A

Scale

weight |
14.56
11.38
8.23
5.98
453
3.18
4.77
3.76
2.98



Manufacturer SBI

ROOT

0.1483
0.1500
0.1414
0.1500
0.1500
0.1323
0.1414
0.1500
0.1500

0.1323
0.1434

Model XTD 1.9
Project G100456088
VERSION 1.2 " 2/5/2010
TUNNEL TUNNEL SQUARE
VELOCITY TEMP
A CENTER 0.022 161
B CENTER 0.023 162
A1 0.020 160
A2 0.023 160
A3 0.023 160
A4 0.018 157
B1 0.020 160
B2 0.023 160
B3 0.023 160
B4 0.018 157
AVERAGE 0.02095 159.94
Tunnel Diameter (in):
Tunnel Area (ft2) 0.349066
Tunnel Static Pressure

Static Pressure:

PITOT
CONSTANT:

E&E Tunnel Traverse Worksheet

0.9616



Manufacturer SBI

Model XTD 1.9
Project G100456088
E&E FUEL LOAD DATA SHEET

Test Load Weight:

Lower Ideal Upper
Firebox Volume: cu.ft [ 1348 1498 16.48|

Load Volume: 0.0651 cu. ft Loading Density: 6.145 |bs./ft3
Number of Spacers: Load Density: 201.984  ibs./ft3
VERSION 1.2 2/5/2010
Piece Size: Weight Meter Moisture Content
Thick x Wide x  Length lbs Dry Uncorrected %

2 4 12 1.2 20.2 20 20.3
2 4 12 1.25 21.2 20.8 21.3
2 4 12 1.25 21.1 19.7 21.4
2 4 12 1.3 21.4 20.3 21.2
2 4 16 1.65 21.3 19.8 21.6

2 4 16 1.65 20.30 19.50 21.30

2 4 16 1.65 22.00 21.20 20.00

2 4 16 1.60 22.10 19.90 21.40

2 4 16 1.60 22.00 19.30 21.20

Test Load Weigh[ _ 13.15] Ibs. Dry Weig ~ 4.93] kg.

Average Pretest Moisture Content: %

Dry[—_20.85] two pin: (dry)[_20.90 Wet: 17.29

©2 26 /M7



Manufacturer SBI
Model XTD 1.9

Project G100456088
VERSION 1.2 2/5/2010

E&E FUEL LOAD DATA SHEET

Test Load Weight:
Lower Ideal Upper
Firebox Volume: cu.ft | 1342 1491] 16.40|

Load Volume: 0.0000 cu. ft Loading Density: 6.596 Ibs./ft3
Number of Spacers| | Load Density: #DIV/O! Ibs./ft3
Piece Size: Weight Meter Moisture Content
Thick x Wide x Length Ibs Dry Uncorrected %
2 4 15.75 1.45 19.20 19.90 19.00
2 4 15.75 1.55 19.30 19.50 19.00
2 4 15.75 1.65 19.10 19.20 19.20
4 4 15.75 3.65 19.50 21.10 18.60
4 4 15.75 3.35 19.70 19.50 19.20
Spacers 2.40
Test Load Weigh 14.05 | Ibs. Dry Weig 5.34 | kg.
Average Moisture Content: %
Dry 19.40 19.40 Wet: 16.25
Pre-test moisture content: %
20.85 Wet: 17.25
Coal Bed Range: 2.9 | Ibs. tol 3.5 Ibs. 20% to 25% of test load






