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October 19, 2022

Mr. Guillaume Thibodeau-Fortin, P. Eng.
Laboratory Engineer

Stove Builder International, Inc.

250 rue de Copenhague
Saint-Augustin-de-Desmaures

Quebec, Canada

G3A 2H3

Re: 2.3 Series (Archway 2300, FW2900, Gateway 2300, Green Mountain Insert 70, Escape
1800, Inspire 2000, Inspire 2000-1, Matrix, Escape 1800-1, Osburn 2000, Osburn 2000-I,
Harmony 2.3, Solution 2.3, Solution 2.3-1, CW2900, Destination 2.3-1, Matrix-1, HES240,
HEI240, Heritage, Deco Alto, Harmony 2.3-1, Blue Ridge 300P, Blue Ridge 300L, and Blue
Ridge 300-1) Non-Catalytic Cord Wood Heater Models; Certificate of Compliance Number 101-
17

Dear Mr. Thibodeau-Fortin:

The United States Environmental Protection Agency has reviewed the March 3, 2022,
certification test report documenting the retest of the above-referenced models and the

April 7, 20222 Certification of Conformity, including supporting documentation. As a result of
our review, the EPA has determined that the test is a valid certification test demonstrating
compliance with the applicable emission standard and conducted in accordance with the 2015
New Source Performance Standard (NSPS) for New Residential Wood Heaters, New Residential
Hydronic Heaters and Forced-Air Furnaces at 40 CFR Part 60, Subpart AAA (2015 NSPS).
Therefore, the EPA is reissuing Certificate of Compliance Number 101-17 with the updated
emissions rate, heat output range, overall heating efficiency, and carbon monoxide emission rate
resulting from the certification retest, as provided below. Certification under the 2015 NSPS is
valid through October 19, 2027. This letter serves as your wood heater Certificate of

! Revised on August 17, 2022,
2 Revised on September 6, 2022.



Compliance. Please refer to the above Certificate of Compliance number in all future
correspondence.

Based on the above-referenced test report prepared by Intertek B&C demonstrating compliance
with the February 28, 2018, EPA-approved Alternative Cord Wood Test Method (ATM) ALT-
1253 (American Society for Testing and Materials (ASTM) E3053 and ASTM E2515) and the
information provided in your March 4, 2022 application, the above-referenced models are
certified as meeting the 2015 NSPS. Under the 2015 NSPS and based on Intertek Testing
Services NA, Inc’s above-referenced Certification of Conformity, the models’ emission rate of
2.3 g/hr meets the 2020 NSPS cord wood particulate matter emission limit of 2.5 g/hr. The heat
output range and overall heating efficiency for the above-referenced models are 14,200 — 44,500
BTU/hr and 72%, respectively. This model line’s carbon monoxide emission rate is 1.10 g/min.

This Certificate of Compliance is valid for the above-referenced models and cannot be
transferred to another model line without applying for another Certificate of Compliance. This
Certificate of Compliance allows you to advertise and sell the above-referenced models through
October 19, 2027. Thereafter, you may not advertise for sale, offer for sale, or sell wood heaters
under this Certificate of Compliance without applying for and obtaining another Certificate of
Compliance.

All wood heaters manufactured or sold under this Certificate of Compliance must comply with
EPA labeling requirements found at 8 60.536. These provisions require each wood heater to have
a permanent label affixed to it, including the month and year of manufacture, model name or
number, serial number, certification test emission value, test method, standard met, and
compliance certification statement.

In addition, you must comply with all applicable requirements of the regulation, including:

1. Conducting a third-party certifier-approved quality assurance program that ensures that
all units within a model line are similar to the wood heater submitted for certification
testing in all respects that would affect emissions and are in compliance with the
applicable emission limit, pursuant to § 60.533(m);

2. Applying for recertification whenever any change is made to the above-referenced
models that affect or is presumed to affect the particulate matter emission rate for the
model line, pursuant to 8 60.533(k)(1);

3 On January 24, 2022, the EPA announced the withdrawal of broadly applicable alternative test method approval
decisions for Alternatives 125 and 127 (or ALT-125 and ALT-127) that the Agency made in 2018 under the 2015
Wood Heater Rule allowing changes to the ASTM E3053 test method. The withdrawal of ALT-125 and ALT-127
test methods became effective on February 23, 2022. See
https://www.federalregister.gov/documents/2022/01/24/2022-01298/withdrawal-of-broadly-applicable-alternative-
test-methods.
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3. Providing an owner’s manual that includes the information listed in § 60.536(g)(1) with
each affected wood heater model offered for sale;

4. Placing a copy of the certification test report and summary on the manufacturer’s
website. The test report and summary shall be available to the public within 30 days after
the EPA issues a Certificate of Compliance, pursuant to § 60.533(b)(12);

5. Submitting a report to the EPA every two years following issuing a Certificate of
Compliance for each model line. This report must include the sales for each model by
state and certify that no changes in the design or manufacture of this model line have
been made that require recertification under 8 60.533(k);

6. Retaining records and submitting reports as required at § 60.537; and

7. Submitting wood heaters for audit testing if selected by the EPA under 8§ 60.533(n)(1)(i)
and (2)(i).

If you apply for renewal of your Certificate of Compliance pursuant to 40 C.F.R. 8 60.533(i)(1),
which was previously certified using ALT-125 or ALT-127, you must conduct a valid
certification test in accordance with the 2015 Wood Heater Rule and the test methods and
procedures in 40 C.F.R. § 60.534 and follow all other procedures as set forth in 40 C.F.R.

8§ 60.533(i)(2). The EPA will not grant a waiver from certification testing upon receipt of a
renewal request.

Failure to comply with these requirements may revoke this Certificate of Compliance and
enforcement action, including penalties as specified under the Clean Air Act. Pursuant to the
EPA-approved ATM ALT-125, you must also include your approval letter in the certification
test report for posting on your website. To promote transparency in implementing the Wood
Heater Program, we suggest that manufacturers submit a copy of the test report and the Uniform
Resource Locator (URL) or web address where the test report is posted to
WoodHeaterReports@epa.gov within ten (10) days of posting the test report.
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Once EPA has verified that the full non-CBI certification test report has been posted on the
manufacturer’s website, the Agency will add the above-referenced models to the EPA-Certified
Wood Heater Database. If you have any questions concerning this letter, please contact the

Wood Heater Program at \WWoodHeaterReports@epa.gov.

Sincerely,
ELIZABETH Digitally signed by
ELIZABETH VIZARD

Date: 2022.10.19 16:20:47

VIZARD 0400

Elizabeth Vizard

Acting Director
Monitoring, Assistance, and Media Programs Division

Office of Compliance
Office of Enforcement and Compliance Assurance
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TEST REPORT FOR STOVE BUILDER INTERNATIONAL INC.
Report No.: 104953694MTL-001R1
Date: 08/17/22

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

SCOPE

Intertek Testing Services NA (Intertek) has conducted testing for Stove Builder International Inc.,
on 2.3 Series Wood Burning Room Heater to evaluate all applicable performance requirements
included in “Determination of particulate matter emissions from wood heaters.” Escape 1800 is a
representative model of the 2.3 Series. This series includes the following models: Archway 2300,
FW2900, Gateway 2300, Green Mountain Insert 70, Escape 1800, Inspire 2000, Inspire 2000-I,
Matrix, Escape 1800-I, Osburn 2000, Osburn 2000-I, Harmony 2.3, Solution 2.3, Solution 2.3-I,
CW2900, Destination 2.3-l, Matrix-I, HES240, HEI240, Heritage, Deco Alto, Harmony 2.3-l, Blue
Ridge 300P, Blue Ridge 300L and Blue Ridge 300-I.

The test was conducted to determine if the unit is in accordance with U.S EPA requirements under
EPA 40 CFR Part 60 “Standards of Performance for New Residential Wood Heaters, New
Residential Hydronic Heaters and Forced-Air Furnaces”. This evaluation was conducted on

February 8 to February 10, 2022. The following test methods were applicable:

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

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

e ALT-125: Broadly Applicable Alternative Test Method, Steffan Johnson, OAQPS,
February 28, 2018

e (CSA B415.1-10 - Performance Testing of Solid-Fuel-Burning Heating Appliances
Testing was performed by the undersigned at client's facility.

This report does not constitute certification of this product nor an opinion or endorsement by this
laboratory.

Version: 05/10/17 Page 2 of 32 GFT-OP-10c


http://www.intertek.com/building

1829, 32nd Avenue
r Lachine, Quebec, H8T 3J1
Total Quality. Assured. Telephone: 514-631-3100

Facsimile: 514-631-1133
www.intertek.com/building

TEST REPORT FOR STOVE BUILDER INTERNATIONAL INC.
Report No.: 104953694MTL-001R1
Date: 08/17/22

SUMMARY OF TEST RESULTS

The appliance tests resulted in the following performance:
Particulate Emissions: 2.3 g/hr
Carbon Monoxide Emissions: 1.1 g/min
Heating Efficiency: 72% (Higher Heating Value Basis)

For INTERTEK B&C:

COMPLETED BY: Brian Ziegler REVIEWED BY: Ken Slater
Technical Team Leader -
TITLE: Hearth TITLE: Associate Engineer - Hearth
Ao .
e Y=
Ken Sfater
SIGNATURE: SIGNATURE:
DATE: 08/17/22 DATE: 08/19/22
aaa:bbb

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

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

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

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

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

ALT-125 - Broadly Applicable Alternative Test Method, Steffan Johnson, OAQPS, February 28, 2018
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TEST REPORT FOR STOVE BUILDER INTERNATIONAL INC.
Report No.: 104953694MTL-001R1
Date: 08/17/22

MATERIAL SOURCE

A sample was submitted to Intertek directly from the client. The sample was not independently
selected for testing. The test unit was handed to the Intertek representative at client’s facility in
St-Augustin-de-Desmaures, Quebec. The unit was inspected upon receipt and found to be in good
condition. The unit was set up following the manufacturer's instructions without difficulty.
Following assembly, the unit was placed on the test stand. Prior to beginning the emissions tests,
the manufacturer operated the unit for a minimum of 50 hours at medium burn rates to break in
the stove. The unit was found to be operating satisfactory during this break-in. The 50 plus hours
of pre-burning were conducted from December 8, 2021 to January 28, 2022. The fuel used for the
break-in process was beech cordwood. Table 1 shows the summary of the burn time in each test
ran at medium burn rate; raw data is available on Appendix F — Unit pre-burn documentation.

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

DURATION | FUEL ADDED | MOISTURE
DATE BURN CYCLE
(MIN) (LBS) (% DB)
Preload 36 9.76 14.8
2021-12-08 | Condition 127 19.66 19.3
Load 439 22.76 19.0
Preload 36 8.16 14.6
2022-01-21 | Condition 138 10.04 19.0
Load 329 20.40 19.0
Preload 30 9.20 14.6
2022-01-24 | Condition 128 20.45 19.0
Load 439 22.66 19.0
Preload 32 9.68 14.6
2022-01-25 | Condition 137 19.74 19.0
Load 349 22.04 19.4
Preload 40 9.80 14.5
2022-01-26 | Condition 134 20.34 19.1
Load 359 22.87 19.0
Preload 34 9.78 14.8
2022-01-28 | Condition 145 20.20 19.0
Load 359 22.65 19.5
Total 3291 Minutes
54.85 Hours
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Following the pre-burn break-in process the unit was allowed to cool and ash and residue was
removed from the firebox. The unit's chimney system and laboratory dilution tunnels were
cleaned using standard wire brush chimney cleaning equipment. On February 7, 2022, the unit

was set-up for testing.

EQUIPMENT

Equipment

Floor scale

DGM system 1

DGM System 2
Reference DGM

5 kg weight
Temperature acquisition
Pitot tube type S
Analytical scale

Table scale

100 mg weight

10 g weight

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

Vacuum transmitter

Relative humidity temperature
meter

Relative humidity temperature
meter

200 g weight

Barometer

Version: 05/10/17

INV
Number

SBI-014
SBI-046
SBI-047
SBI-103
SBI-190
SBI-197
SBI-203
SBI-206
SBI-222
SBI-237
SBI-238
SBI-241
SBI-250
SBI-248
SBI-290
SBI-326
SBI-327
SBI-305
SBI-301

SBI-212

SBI-213
SBI-312
SBI-331

Calibration Due

March 09, 2022
April 12, 2022

April 07, 2022
November 16, 2022
October 02, 2023
October 21, 2022
March 24, 2022
March 09, 2022
March 09, 2022
October 09, 2023
October 09, 2023
March 24, 2022
February 25, 2022
February 25, 2022
April 06, 2022
November 23, 2022
November 23, 2022
July 09, 2022
August 11, 2022

September 23, 2022

May 07, 2022
October 09, 2023
October 01, 2022

Page 5 of 32

MU

+0.020 kg
2% F.S.
2% F.S.
2% F.S.
0.2 g
+0.5°F
+2.3e-004 inH-0
10.08 mg
10.5¢g
10.0025 mg
+0.012 mg
+0.15 m/s
+0.00015" H20
+0.00015" H20
2% F.S.
1+9.5e-003 psi
19.5e-003 psi
+1.9e-003 in.HG
+1.9e-003 in.HG

+6.0 e-001%

16.0 e-001%
10.06 mg
+0.62mb/hPa
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TEST REPORT FOR STOVE BUILDER INTERNATIONAL INC.
Report No.: 104953694MTL-001R1
Date: 08/17/22

Moisture Content Standard SBI-153 October 21, 2022 10.2%
Multimeter SBI-194 November 23, 2022 1% Q
Thermometer Calibrator SBI-096 June 08, 2022 +0.5°F

LIST OF OFFICIAL OBSERVERS

NAME COMPANY

Claude Paré.
Guillaume Thibodeau Fortin
Claude Pelland

Stove Builder International inc.
Stove Builder International inc.
Intertek B&C

TEST PROCEDURE

From February 8 to February 10, 2022, the unit was tested for EPA emissions. For wood stoves,
wood insert or wood fireplace the test was conducted in accordance with ASTM E3053-17 and
ASTM E2515-11. The fuel used for the test run was beech cordwood.

The applicable EPA regulatory limits are:

Step 2 — 2020 — 2.0 grams per hour with crib, 2.5 grams per hour with cordwood.

MANUFACTURER LOADING PROCEDURE

Stove lighting: 9.9 lbs

Split the start-up fuel log into 8 pieces. Crisscross the 8 pieces on the brick, leaving some space
between each wood pieces. Crisscross the kindling on the top of the start-up fuel. The kindling is
made of between 10-16 small pieces that are 10% of moisture content. Place crumbled
newspaper on top kindling (5 full sheets). Light up the paper and let the door ajar to leave a space
of one inch on the door handle’s side for one minute, then close the door.

High Fire: 19.8 Ibs

When there is coal bed of 2.3 |b left, break ashes and level coal bed, then add pre-load in an East-
West configuration. Put 3 pieces on the coal bed, without air space between them. Leave 1 inch
of air space between the rear firebrick and the first piece. The 2 other pieces should be added on
top of the first 3, in an East-West configuration. Let the door ajar to leave a space of one inch on
the door handle’s side for 1 minutes. Close the door and let burn until the 90% of the test fuel
load has been consumed.
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Low Fire: 24.2 lbs

For the loading, put 3 pieces on the coal bed in an East-West orientation. There should be air
space between all pieces and with the rear brick. The 2 other pieces should be added on top of
the first 3, slightly angled (170° from horizontal, top view). The distance between the logs shall be
approximately 1 inch. Let the door ajar for 5 minutes and then close the door with the primary air
control open. Close the primary air control using a 3/8-inch diameter rod as spacer at 7 min, then
close using a 5/16-inch diameter rod at 9 minutes, then close using a 1/4-inch diameter rod at 11
minutes. Close the air control completely at 16 minutes or when 15% of the load weight has been
consumed, whichever comes first.

Medium Fire: 24.2 lbs

For the loading, put 3 pieces on the coal bed in an East-West orientation. There should be air
space between all pieces and with the rear brick. The 2 other pieces should be added on top of
the first 3, slightly angled (170° from horizontal, top view). The distance between the logs shall be
approximately 1 inch. Let the door ajar for 5 minutes and then close the door with the primary air
control open. Close the primary air control using a 3/8-inch diameter rod as spacer at 8 min, then
close using a 5/16-inch diameter rod at 11 minutes, then close using a 9/32 inch diameter rod as
spacer at 16 minutes or when 15% of the load weight has been consumed, whichever comes first.

TEST SET-UP DESCRIPTON

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

AIR SUPPLY SYSTEM

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

TEST FUEL PROPERTIES

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

SAMPLING LOCATIONS

Particulate samples are collected from the dilution tunnel at point 20 feet from the tunnel
entrance. The collection hood is 40 inches in diameter. The mixing section started with a 10-inch
diameter elbow, followed by a strait 10-inch diameter section. A 10 to 8-inch diameter reducer is
installed upstream of the 8-inch diameter elbow (see Figure 1). The sampling section is a
continuous 13-foot section of 8-inch diameter pipe straight over its entire length. Tunnel velocity
pressure is determined by a type “S” Pitot tube located 100 inches from the beginning of the
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sampling section. The dry bulb thermocouple is located on the pitot tube. Tunnel samplers are
located 48 inches downstream of the Pitot tube and 36 inches upstream from the end of this

section (See Figure 2).

The dilution tunnel is fully compliant with ASTM E2515-11.

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

platform.

Collection Hood
Hood Dameter. |
Min. 4 X Mising 1
Section Diameter

S0 Ebow

Min, 4 X Mixing
Section D4

Max, Length
9.1 m (307t)

Exhaust

Dilution Tunnel
| Yeboclty Traverse Cross-section

Sampling Section

Minimum 4 X
Unnel Diameter

- |—— sample Perts

| Samping Secton

Test Appliance|

Sample Point Location
(20 Centroid of Tunncl)

4 mmmmm 2%
Tunnel Diameter Dampers \ Blower,
]

[ Scale (1f Useq)

Figure 1 - Mixing Section with
different diameter

SAMPLING METHODS

PARTICULATE SAMPLING

BV—PASSB ESS
= w =
5 DRYING  PUM
—| PROBE  COLUMN
—
1= SYSTEM 1
=~

BY—PASSB ESS
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=i DRYING  PLM
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—
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-

Figure 2 - Dilution tunnel

FOTOMCTER

P

;"_r;._
P oOEXHALST

]

FOTOMCTER

P

Figure 3 - Stack gas sample train
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Particulates were sampled in strict accordance with ASTM E2515-2011. Schematic is presented
on Figure 3. This method uses three identical sampling systems with PALL TX-40 47-mm diameter
filters. The dryers used in the sample systems are filled with “Drierite” before each test run. In
order to measure first-hour emissions rates, a third filter set is installed between the two others.
The third filter set is stopped individually after 60 minutes of sampling.

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

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

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

STACK SAMPLE ROTAMETER

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

GAS ANALYZERS

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

At the conclusion of each unit test program, a three-point calibration check is made. This
calibration check must meet accuracy requirements of the applicable standards. Consistent
deviations between 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.
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TEST METHOD PROCEDURES

LEAK CHECK PROCEDURES

Before and after each test, each sample train is tested for leaks. Leakage rates are measured and
must not exceed 0.02 CFM or 4% of the sampling rate. Leak checks are performed checking the
entire sampling train, not just the dry gas meters. Pre-test and post-test leak checks are
conducted with a vacuum of 5 inches of mercury. Vacuum is monitored during each test and the
highest vacuum reached is then used for the post-test vacuum value. If leakage limits are not
met, the test run is rejected. During, these tests the vacuum was typically less than 1 inches of
mercury. Thus, leakage rates reported are expected to be much higher than actual leakage during
the tests.

TUNNEL VELOCITY/FLOW MEASUREMENT

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

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

Proportionality was calculated in accordance with ASTM E2515-11. The data and results are
included in Appendix B. Negative sample probe catch are treated as zero when determining total
particulate catch weight. The test run is treated as invalid if the negative value is greater than 5 %
of the total particulate catch weight (excluding the probe). For the room air sample probe
assembly, negative particulate catch weights are treated as zero when determining total room air
particulate weight.

DEVIATIONS FROM STANDARD METHOD:

The following deviations were requested by EPA on ALT-125:

Changes to ASTM E3053-17 are:
1. Coal bed conditions prior to loading test fuel: The coal bed should be a level plane without

valleys or ridges for all test runs in the high fire, low and medium burn rate categories.

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

TEST CALCULATIONS
Weight of test fuel load, dry basis ASTM E3053

Meias= ((Meaws)(100)/(100+MCrin))

where:
MeFLdb = weight of test fuel load, dry basis, Ib (kg);
MFinwb = weight of each test fuel piece, n, in test fuel load per 8.4.1, wet basis, Ib (kg);
MCrLn = average fuel moisture of test fuel piece, n, in test fuel load, % dry basis; and
n = individual test fuel pieces that comprise the test fuel load, as applicable.
Weighted Average Determination ASTM E3053
Viwa= 0.4(Viiave))+ 0.4(Vimave)+ 0.2(Vinave)
where:
Viwa = Weighted average for variable j;
Vi = Test result variable (Particulate Matter: g/h, g/kg,

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

Vi
rave high fire burn rate category.

NOMENCLATURE FOR ASTM E2515:

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

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

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

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

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

Er = Total particulate emissions, g.

Version: 05/10/17 Page 11 of 32 GFT-OP-10c


http://www.intertek.com/building

1829, 32nd Avenue
r Lachine, Quebec, H8T 3J1

Total Quality. Assured. Telephone: 514-631-3100

Facsimile: 514-631-1133
www.intertek.com/building

TEST REPORT FOR STOVE BUILDER INTERNATIONAL INC.
Report No.: 104953694MTL-001R1
Date: 08/17/22

Fo

Ke

My
M

IDbar

Pr
Ps
Pstd
Qsta

Tm
Tmi

where:
Thi(b)
Tmi(e)
Ts

Tsi

where:
Tsitb)

= Adjustment factor for center of tunnel pitot tube placement.

Fp = Vstrav/vscent

Immole)(mm Hg) 1
= Pitot Tube Constant, 34.97 —— [(9 ) 2

sec (K)(mm water)

or
= Pitot Tube Constant, 85.49 — - ]%
sec (R)(in water)

= Maximum acceptable leakage rate for either a pretest or post-test leak- check, equal
to 0.0003 m3/min (0.010 cfm) or 4 % of the average sampling rate, whichever is less.
= Leakage rate observed during the post-test leak-check, m3/min (cfm).
= mass of particulate from probe, mg.
= mass of particulate from filters, mg.
= mass of particulate from filter gaskets, mg.
= mass of particulate from the filter, filter gasket, and probe assembly from the room air
blank filter holder assembly, mg.
= Total amount of particulate matter collected, mg.
= the dilution tunnel dry gas molecular weight (may be assumed to be 29 g/g mole (Ib/Ib
mole).
= Barometric pressure at the sampling site, mm Hg (in. Hg).
= Static Pressure in the tunnel (in. water).
= Percent of proportional sampling rate.
= Absolute average gas static pressure in dilution tunnel, mm Hg (in. Hg).
= Standard absolute pressure, 760 mm Hg (29.92 in. Hg).
= Average gas flow rate in dilution tunnel.
Qstd = 60 (1 - Bus) Vs A [Teta Ps/Ts Psta]
dscm/min (dscf/min).
= Absolute average dry gas meter temperature, K (R).
= Absolute average dry gas meter temperature during each 10-min interval, i, of the test
run.

Tei = (Tmigo) + Trmie))/2

ft [(%—mole)(in Hg)

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

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

= Absolute gas temperature in the dilution tunnel at the beginning of each 10-min test
interval, i, of the test run, K (R), and
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Tsi(e)

Vi

Vmc

Vmi
Vim(std)
where:
K1
where:
Vmc

Vinr
er(std)

Where:
K1

Vs

Vsi
Vscent
Vstrav

Y

AH
APavg
AP
where:

APy

APje)

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

Vim(sta) = K1 Vm Y [(Ppar + (AH/13-6))/Tm]

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

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

=0.3855 K/mm Hg for Sl units and = 17.64 R/in. Hg for inch-pound units, and

= Average gas velocity in the dilution tunnel.
Vs = Fp Ky Gy (VAPan)(‘/(Ts/Ps M:s))

= Average gas velocity in dilution tunnel during each 10-min interval, i, of the test run.
Vsi = Fo Ko Co (VAP (V(Tsi/Ps M)
= Average gas velocity at the center of the dilution tunnel calculated after the Pitot tube
traverse.
= Average gas velocity calculated after the multipoint Pitot traverse.
= Dry gas meter calibration factor.
= Average pressure at the outlet of the dry gas meter or the average differential
pressure across the orifice meter, if used, mm water (in. water).
= Average velocity pressure in the dilution tunnel, mm water (in. water).
= Velocity pressure in the dilution tunnel as measured with the Pitot tube during each
10-min interval, i, of the test run.
APi = (APi(b) + APi(e))/Z

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

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

= Total sampling time, min.
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10 =ten min, length of first sampling period.
13.6 = Specific gravity of mercury.
100 = Conversion to percent.

TOTAL PARTICULATE WEIGHT — ASTM E2515
Mn = mp + mf + mg

PARTICULATE CONCENTRATION - ASTM E2515
Cs = Ka(Mn/Vim(sta) g/dscm (g/dscf)

where:

K2 =0.001 g/mg

TOTAL PARTICULATE EMISSIONS (g) — ASTM E2515
Er= (Cs - Cr)Qstde

PROPORTIONAL RATE VARIATION (%) — ASTM E2515
PR = [9(Vm| Vs Tm T5|)/(10(Vm VS] TS Tmi)] X 100

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

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

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

TOTAL PARTICULATE EMISSIONS — ASTM E2515
Er= (Cs - Cr) Qstd 6

where:

Cs = sample filter catch/(sample flow rate x test duration), g/dscf,

Cr = room background filter catch/(sample flow x sampling time), g/dscf,
Qstq = average dilution tunnel flow rate, dscf/min, and

0 = sampling time, minutes.

MU OF ¢

Cs = Fe/(Quample X 8) = 0.025/(0.25 x 180) = 0.0005555
85Cs/8Fc = 1/Quample ® © = 1/0.25 » 180 = 0.0222
85Cs/8Qsample = -Fe/Qsample ® © = -0.025/0.252 » 180 = -0.00222
55/80 = -Fo/Qsample ® ©% = -0.025/0.25 » 1802 = -0.000003
MUc, = V(0.00027 » 0.0222)? + (0.0025 o - 0.00222)2

V + (0.1 - 0.000003)2 = 0.0000091g
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Thus, cs would be 0.555 mg/dscf + 0.0081 mg/dscf at 95% confidence level.
MU OF ¢,

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

Er AND MUgr

Er = (cs—¢r) Qsa © = (0.000555 - 0.000074) x 150 x 180 = 13.00g
8Er/6¢s = Qs ® © = 150 ¢ 180 = 27,000
OEr/6¢r = Qstq ® © = 150 » 180 = 27,000
OEr/8Qsta = Cs ® @ — ¢, ® © = 0.000555 » 180 — 0.000074 » 180 = 0.08667
OE7/80 = ¢s ® Qsta — Cr ® Qstq = 0.000555 ¢ 180 — 0.000074 » 180 = 0.07222
MUer = V(27,000 » 0.0000081)% + (27,000 » 0.00001)? (0.08667 * 3)?
V +(0.07222 « 0.1)>=0.436
Thus the result in this example would be:
ET = 13.00g + 0.44 g at a 95% confidence level.

EFFICIENCY — CSA B415.1

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

Ah = At (1.006 + 1.84x)

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

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

The equivalent duct diameter shall be calculated as follows:
ED = 2HW/H+W

Where:
ED = equivalent duct diameter

Version: 05/10/17 Page 15 of 32 GFT-OP-10c


http://www.intertek.com/building

1829, 32nd Avenue
r Lachine, Quebec, H8T 3J1
Total Quality. Assured. Telephone: 514-631-3100

Facsimile: 514-631-1133
www.intertek.com/building

TEST REPORT FOR STOVE BUILDER INTERNATIONAL INC.
Report No.: 104953694MTL-001R1
Date: 08/17/22

H = duct height, m
W = duct width, m

The air flow velocity shall be calculated as follows:

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

where

\Y, = velocity, m/s

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

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

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

28.56 = molecular weight of air

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

The mass flow rate shall be calculated as follows:

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

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

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

The heat output over any time interval shall be calculated as the sum of the heat released over
each measurement time interval, as follows:
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Ei=3>(Aexi)fori=tito t;
Where:
Et = delivered heat output over any time interval t,—t, kJ
i = time interval for each measurement, h

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

er= i/t
where
et = average heat output, ki/h
t = time interval over which the average output is desired, h

The total heat output during the burn shall be calculated as the sum of all the heat outputs over
each time interval, as follows:

Eq = 3 (Et) for t = to to tfinal

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

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

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

TEST SPECIMEN DESCRIPTION

The model, Escape 1800, being representative of the 2.3 series which includes: Archway 2300,
FW2900, Gateway 2300, Green Mountain Insert 70, Escape 1800, Inspire 2000, Inspire 2000-I,
Matrix, Escape 1800-1, Osburn 2000, Osburn 2000-I, Harmony 2.3, Solution 2.3, Solution 2.3-I,
CW2900, Destination 2.3-I, Matrix-I, HES240, HEI240, Heritage, Deco Alto, Harmony 2.3-l, Blue
Ridge 300P, Blue Ridge 300L and Blue Ridge 300-1 Wood Fuel Room Heaters are constructed of
sheet steel. The firebox dimensions are 14.548-inches deep, 11.134-inches high, and 21.000-
inches wide. The unit has a door located on the front with a viewing glass.

Proprietary drawings and manufacturing methods are on file at Intertek located at 1829, 32nd
Avenue Montreal (Lachine), QC Canada H8T 3J1 and in the EPA filing system.
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FIREBOX CALCULATION

The model from the 2.3 Series (Escape 1800) has a usable firebox volume (UFV) of 1.95 cubic foot.
Schematic of the firebox dimensions is presented on Figure 3. Volume presented on Figure 3
comes from Solid Edge Cad Software. Fuel cannot be stacked any higher due to the secondary air
tubes being at the top of the combustion chamber.
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Figure 4 - Schematic of usable firebox volume

10.812 + 11.301
UFV = 14.548 x 21.000 x B S 3377.85 in®

_ 3377.85

UFV = =1.95 f¢3

123

In their user’s manual, SBI presents another volume called the “Overall Firebox Volume”. This
volume is for marketing purposes only. The overall firebox calculation is not intended to be used
for testing, as it includes areas of the firebox that the test fuel load is not permitted to be placed
into. This area is a buffer zone to allow an easier fuel insertion, to prevent ash spillage and to
allow the air wash to work properly. The calculation presents an approximation of the volume a
consumer could easily confirm using a measuring tape.
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Figure 5 - Schematic of overall firebox volume

The calculation for the overall firebox volume would be the following: width x middle height x
full depth. This model has a tapered firebox, which is not included in the calculation.

21 X 11.875 X 16.5 = 4114.69 in?

4114.69_24 3
123 7 f

TEST RESULTS

GENERAL DISCUSSION:

All runs have been found appropriate and all runs below have been validated and found
compliant. All burn rate categories were achieved. Except for the third “High Fire Run”, all data
were used in the calculation of the weighted average. The third high fire was not considered in
respect of requirement 8.9.1 of ASTM E3053. One anomaly occurred in test run #3; High Fire
loading occurred when a 10-minute dry gas meter value was recorded. At this moment, the
temperature in the tunnel increases drastically and therefore induces a variation in the tunnel
flow rate. Proportionality was 113% for that period, it still respects all criteria. This value is not
representative and should be considered outliers.

Test fuel pieces have been positioned in East-West orientation as per the manufacturer’s written

instructions. All test fuel pieces were split to meet individual and total load weight range for the
firebox. Test fuel pieces were split in order to preserve the bark. In the area without bark, splitting
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was done to represent the random shape of the wood as it can be found in a standard cord of
wood. No test fuel pieces were voluntary squared.

Filters were not altered by the gasket in all runs. No negative weight was found on probes or
filters. No attempt was made to collect ambient background particulate matter during the testing.
The contribution of room air particulate matter could not be subtracted from dilution tunnel
particulate matter; thus, considered zero. This results in a sample that is potentially biased high
when the compliance determination is made.

DESCRIPTION OF TEST RUNS:

RUN #1 High (February 8, 2022) - Air control was set fully opened; total burn time was 185 minutes
with a category High burn rate 2.76 kg/hr. Burn time without the cold start was 144 minutes.
Kindling and start-up fuel were ignited together in a cold chamber (average surface temperature
was 69.9°F and ambient temperature was 66.6°F). Door was closed 1.5 minute after ignition. High
fire load was inserted at 40 minutes. Door was closed at 41 minutes and 17 seconds. At 42
minutes, the fan was turned on. The air control was always fully opened. The test run ended when
89.2% of the test full load was consumed. The allowable range is 90% * 1.0%.

RUN #1 Low (February 8, 2022) - Air control set to reach the minimum achievable burn rate (fully
closed), burn time was 465 minutes with a burn rate of 1.10 kg/hr. Load time was 1 min. The door
was left open for 3 min after the loading time (4 minutes run time), then closed. At 5 minutes and
30 seconds, the air control was closed on a 3/8-inch rod as spacer. At 7 minutes and 30 seconds,
the air control was closed on a 5/16-inch rod as spacer. At 9 minutes, the air control was closed
on a 1/4-inch rod as spacer. The air control was set to fully closed position at 12 minutes. Loss of
flame at 20 minutes (lots of visible smoke), it reappears at 25 minutes. The fan was turned on at
low speed at 30 minutes. Test ended at 7 hours and 45 minutes from the beginning of the test, all
fuel was consumed.

RUN #2-High (February 9, 2022) — Air control was set fully opened; total burn time was 161
minutes with a category High burn rate 3.30 kg/hr. Burn time without the cold start was 122
minutes. Kindling and start-up fuel were ignited together in a cold chamber (average surface
temperature was 67.5°F and ambient temperature was 67.5°F). Door was closed 1.5 minute after
ignition. High fire load was inserted at 38 minutes and 10 seconds. Door closed immediately after
loading at 39 minutes and 10 seconds. At 43 minutes, the fan was turned on. The air control was
always fully opened. The test run ended when 89.4% of the test full load was consumed. The
allowable range is 90% + 1.0%.

RUN #2-Low (February 9, 2022) — Air control set to reach the minimum achievable burn rate (fully
closed), burn time was 474 minutes with a burn rate of 1.10 kg/hr. Load time was 1 min. The door
was left open for 4 min after the loading time (5 minutes run time), then closed. At 6 minutes, the
air control was closed on a 3/8-inch rod as spacer. At 8 minutes, the air control was closed on a
5/16-inch rod as spacer. At 9 minutes 30 seconds, the air control was closed on a 1/4-inch rod as
spacer. The air control was set to fully closed position at 13 minutes. The fan was turned on at

Version: 05/10/17 Page 20 of 32 GFT-OP-10c


http://www.intertek.com/building

1829, 32nd Avenue
Lachine, Quebec, H8T 3J1

iNntertek

Total Quality. Assured. Telephone: 514-631-3100

Facsimile: 514-631-1133
www.intertek.com/building

TEST REPORT FOR STOVE BUILDER INTERNATIONAL INC.
Report No.: 104953694MTL-001R1
Date: 08/17/22

low speed at 25 minutes. Test ended at 7 hours and 54 minutes from the beginning of the test, all
fuel was consumed.

RUN #3-High (February 10, 2022) — Air control was set fully opened; total burn time was 152
minutes with a category High burn rate 3.55 kg/hr. Burn time without the cold start was 122
minutes. Kindling and start-up fuel were ignited together in a cold chamber (average surface
temperature was 71.1°F and ambient temperature was 69.2°F). Door was closed 1.5 minute after
ignition. High fire load was inserted at 40 minutes. Door closed immediately after loading at 41
minutes. At 42 minutes, the fan was turned on. The air control was always fully opened. The test
run ended when 89.2% of the test full load was consumed. The allowable range is 90% + 1.0%.

RUN #3-Medium (February 10, 2022) — Air control set to reach the medium burn rate, burn time
was 328 minutes with a burn rate of 1.58 kg/hr. Load time was 1 min. The door was left open for
4 min after the loading time (5 minutes run time), then closed. At 6 minutes and 30 seconds, the
air control was closed on a 3/8-inch rod as spacer. At 11 minutes, the air control was closed on a
5/16-inch rod as spacer. At 13 minutes, the air control was closed on a 9/32-inch rod as spacer as
final position to reach a medium burn rate. The fan was turned on at low speed at 15 minutes.
Test ended at 5 hours and 28 minutes from the beginning of the test, all fuel was consumed.

RESULT TABLES:
Table 2 to Table 9 present the results of the evaluation. On section 14, Table 10 to Table 13

present the results as per the adjunct summary sheet of ASTM E3053-17.
Table 2 - EMISSIONS

# TEST DATE BURN | PARTICULATE 1 HOUR co CO EMISSIONS | HEATING
RATES | EMISSION EMISSIONS EMISSIONS | (g/min) EFFICIENCY
(kg/hr) | RATE (g/hr) (8) (g/hr) (%HHV)
(Dry)
1H 2022-02-08 2.76 2.9 5.1 74 1.2 68%
1L 2022-02-08 1.10 34 27.2 72 1.2 72%
2H 2022-02-09 3.30 31 4.1 90 1.5 69%
2L 2022-02-09 1.10 14 10.0 61 1.0 73%
3H 2022-02-10 3.55 3.8 4.3 74 1.2 70%
3M 2022-02-10 1.58 1.7 8.5 65 1.1 72%
Table 3 - FUEL DATA SUMMARY
# KINDLING | KINDLING | SU FUEL | SU HIGH HIGH LOW/MED | LOW/MED
WEIGHT MC WEIGHT | FUEL WEIGHT | MC WEIGHT MC (%DB)
(LBS) (%DB) (LBS) MC (LBS) (%DB) | (LBS)
(%DB)
1 3.95 10 6.06 21.2 20.21 20.5 22.51 19.4
2 4.03 10 5.85 21.3 20.30 19.8 22.95 19.8
3 3.95 10 5.98 21.1 20.01 19.4 22.73 19.4
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Table 4 - TEST FACILITY CONDITIONS
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RUN | ROOM | ROOM | BARO | BARO R. H. R.H. | AIRVEL | AIRVEL
# TEMP | TEMP PRES PRES | BEFORE | AFTER | BEFORE | AFTER
BEFORE | AFTER | BEFORE | AFTER (%) (%) (ft/min) | (ft/min)
(°F) (°F) (in/Hg) | (in/Hg)
1H 66.6 83.0 30.0 29.9 217 23.1 0 0
1L 833 75.4 29.9 29.8 231 24.0 0 0
2H 67.5 87.7 29.9 29.9 25.1 25.8 0 0
2L 84.4 78.1 29.9 29.9 25.8 24.6 0 0
3H 69.2 89.5 29.7 29.6 28.0 263 0 0
3M 84.7 78.5 29.6 29.6 26.3 28.7 0 0
Table 5 - DILUTION TUNNEL FLOW RATE MEASUREMENTS AND SAMPLING DATA
RUN | BURN | VELOCITY | VOLUMETRIC | AVG TEMP SAMPLE PARTICULATE
# TIME (ft/sec) FLOW RATE (°R) VOLUME (dscf) CATCH (mg)
(min) (dscf/min) 1 2 1 2
1H | 185 | 16.15 302.68 578 22681 | 22.904 | 36 | 38
1L | 465 | 16.07 313.18 554 59.331 | 59.841 | 10.6 | 11.0
2H | 161 | 1568 290.75 584 19.374 | 19.416 | 3.4 | 34
2L | 474 | 1592 309.57 556 60.522 | 61.295 | 45 | 48
3H | 152 | 1561 283.73 590 18260 | 18455 | 41 | 40
3M | 328 | 1574 299.62 563 41438 | 42.034 | 40 | 40
Table 6 - DILUTION TUNNEL DUAL TRAIN PRECISION
RUN# | SAMPLE RATIOS TOTAL EMISSIONS (g) DEVIATION | DEVIATION
TRAINL | TRAIN2 | TRAIN1 TRAIN 2 (%) (8/kg)
1H 2469 2445 8.888 9.290 2.2% 0.04
1L 2455 2434 26.018 26.770 1.4% 0.09
2H 2416 2411 8.215 8.197 0.1% 0.002
2L 2424 2394 10.910 11.491 2.6% 0.07
3H 2362 2337 9.683 9.347 1.8% 0.04
3M 2372 2338 9.487 9.352 0.7% 0.02
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Table 7 - GENERAL SUMMARY OF RESULTS

RUN# | BURNRATE | CHANGEIN | INITIAL DRAFT BURN RATE AVERAGE DRAFT
(kg/hr)(dry) SURFACE (in/H20) RUN TIME (in/H20)
(OVERALL) TEMP (°F) (min)
1H 2.76 357 0.002 144 0.077
1L 1.10 154 0.060 465 0.048
2H 3.30 352 0.002 122 0.081
2L 1.10 166 0.059 474 0.049
3H 3.55 348 0.002 112 0.080
3M 1.58 144 0.059 328 0.059
Table 8 - CSA B415.1 RESULTS
RUN # CO EMISSIONS HEATING HEATING EFFICIENCY HEAT OUTPUT
(g/min) EFFICIENCY (% (% LHV) (Btu/hr)
HHV)
1H 1.2 68% 73% 33,400
1L 1.2 72% 78% 14,200
2H 15 69% 74% 40,500
2L 1.0 73% 79% 14,400
3H 1.2 70% 75% 44,500
3M 1.1 72% 77% 20,400
Table 9 - WEIGHTED AVERAGE CALCULATION
E) PM co K
o | <l ession | emisson | MEAT IEFE S i g | o) | toco) | x| (o
T RATE RATE Btu/hr HHY) | LHVY) ing g/hr | g/hr g/min HHV) | LHV)
(g/hr) (g/hr) Factor
1H | H 2.95 74 33,400 68% 73% 10% 0.29 7.4 0.12 7% 7%
1L | L 3.41 72 14,200 72% 78% 20% 0.68 14.4 0.24 14% 16%
2H | H 3.06 90 40,500 69% 74% 10% 0.31 9.0 0.15 7% 7%
2L | L 1.42 61 14,400 73% 79% 20% 0.28 12.1 0.20 15% 16%
3M | M 1.72 65 20,400 72% 77% 40% 0.69 26.0 0.43 29% 31%
Totals: 100% 2.3 69 1.1 72% 77%
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CONCLUSION

This test demonstrates that this unit is an affected facility under the definition given in the
regulation. The emission rate of 2.3 g/hr meets the EPA requirements for the Step 2 limits. Model
Series 2.3 — Escape 1800 therefore qualifies as mentioned above.

Model Escape 2.3 Escape 1800 is a representative for similar models: Archway 2300, FW2900,
Gateway 2300, Green Mountain Insert 70, Escape 1800, Inspire 2000, Inspire 2000-I, Matrix,
Escape 1800-1, Osburn 2000, Osburn 2000-I, Harmony 2.3, Solution 2.3, Solution 2.3-1, CW2900,
Destination 2.3-I, Matrix-I, HES240, HEI240, Heritage, Deco Alto, Harmony 2.3-I, Blue Ridge 300P,
Blue Ridge 300L and Blue Ridge 300-I Stoves and inserts. All models have the same internal design,
electrical components, and controls. The only differences are external cosmetic designs.
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REPORT TABLES AS PER ASTM E3053-17
Table 10 - Section 1 - Model Identification

SECTION 1 — Model Identification
Model Name(s)/Number(s)
Manufacturer
Address 1
Address 2
Appliance Category(s) (Free-standing, Insert, etc.)

Usable Firebox Volume - ft
Catalytic/Non-Cat
Convection Air Fan (No, Standard, Optional)
SECTION 1B — Laboratory Information
Testing Laboratory

Address 1

Address 2

ISO/Accreditation Info

Dates Tested

Test Methods/Standards
Dilution Tunnel Inside Diameter - in.

2.3 Series

Stove builder international inc.
250 Rue Copenhague
Saint-Augustin-de-Desmaures
Insert and Fireplace

1.95

Non-Cat

Optional

Intertek testing services

1829 32nd Avenue

Lachine, QC HS8T 3J1

ISO 17025

02/08/2022 -

02/10/2022

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

Filter Diameter - mm 47
Filter Material Pall TX40
Table 11 - Section 2 - Test Conditions Summary
SECTION 2 —Test Conditions
Summary
2.3
Model Name(s)/Number(s) Series
Usable Firebox Volume - ft3 1.95
Convection Air Fan (No, Standard, |Optiona
Optional) I
Test Run # 1 1 2 2 3 3
2022- 2022- 2022- 2022- 2022- 2022-
Date Tested 02-08 02-08 02-09 02-09 02-10 02-10
Test Run Category (L, M, H) H L H L H M
Average Barometric Pressure - in
Hg 29.93 29.84 29.91 29.88 29.64 29.62
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Max. Observed Ambient Temp - °F
Min. Observed Ambient Temp - °F
Max. Observed Filter Temp - °F
Test Run Air Settings

Primary (measured up from
minimum)

Secondary (measured up from
minimum)

Convection Air Fan Setting
Test Fuel Load

Cordwood Fuel Species

Specific Gravity (from Table 1)

Higher Heating Value - Btu/Ib
(from Annex A1)

Nom. Test Fuel Load Piece
Length - in.

Number of Test Fuel Pieces
Test Fuel Weight

Kindling - As Fired |b

Kindling Wt. - As % of Test Fuel
Load

Kindling Moisture - % DB
Kindling - kg DB
SU Fuel - As Fired Ib

SU Fuel Wt. - As % of Test Fuel
Load

SU Fuel Moisture - % DB

SU Fuel - kg DB

Test Fuel Load - As Fired Ib
Ave. Test Fuel Load MC % DB
Test Fuel Load - kg DB

Test Fuel Loading Density - lb/ft3
Residual SU Fuel Wt. - As Fired Ib

Residual SU Fuel Wt. - As % of Test
Fuel Load

Test Run Duration - minutes
Test Run Duration - h

Version: 05/10/17
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86 86 89 87 90 86
67 75 67 78 69 77
87&88 |[87&87 |87&87 |88&87 |88&88 |86&87
15/16" 0" 15/16" 0" 15/16" | 9/32"
fixed fixed fixed fixed fixed fixed
Max Low Max Low Max Low
Beech Beech Beech Beech Beech Beech
0.67 0.67 0.67 0.67 0.67 0.67
8088 8088 8088 8088 8088 8088
16 16 16 16 16 16
5 5 5 5 5 5
3.95 na 4.03 na 3.95 na
20% na 19.8% na 19.7% na
10% na 10% na 10% na
1.63 na 1.66 na 1.63 na
6.06 na 5.85 na 6.0 na
30% na 28.8% na 29.9% na
21.2% na 21.3% na 21.1% na
2.27 na 2.19 na 2.24 na
20.206 | 22.505| 20.299| 22.947| 20.009| 22.726
20.5% 19.4% 19.8% 19.8% 19.4% 19.4%
7.61 8.55 7.69 8.69 7.60 8.63
10.36 11.54 10.41 11.77 10.26 11.65
2.22 na 2.27 na 2.27 na
11% na 11.2% na 11.3% na
185 465 161 474 152 328
3.08 7.75 2.68 7.90 2.53 5.47
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Test Fuel Load Wt. at End of Test -

As Fired |b 2.18 0.00 2.16 0.00 2.17 0.00
Total Total Fuel Burned - kg DB 9.51 8.55 9.52 8.69 9.46 8.63
% Test Fuel Load Wt. at End of

Test 10.8% 0.0%| 10.6% 0.0%| 10.8% 0.0%

Table 12 - Section 3 - Test Run Results Summary
SECTION 3 —Test Run Results Summary

Model Name(s)/Number(s) 2.3 Series

Usable Firebox Volume - ft3 1.95

Convection Air Fan (No, Standard, Optional) | Optional

Test Run # 1 1 2 2 3 3
2-8- | 2-9- | 2-9- | 2-10- | 2-10-

Date Tested 2-8-22 22 22 22 22 22

Test Run Category H L H L H M

Burn Rate - kg/h DB 2.76| 1.10| 3.30| 1.10| 3.55| 1.58

Burn Rate - As % of Low to High Midpoint na na na na na| 68%

Burn Duration - h 3.08| 7.75| 2.68| 7.90| 2.53| 5.47
1420 | 4050 1440

Heat Output - Btu/h 33400 0 0 0| 44500 | 20400

Dilution Tunnel Flow Rate - dscfm

313.1|290.7|309.5| 283.7| 299.6

Average 302.68 8 5 7 3 2
328.3|319.7(323.9| 316.7| 314.8
Maximum Observed 288.31 4 5 1 3 8
299.1(277.41291.6| 249.5| 276.7
Minimum Observed 329.80 0 4 5 5 6
Dilution Tunnel Temperature - °F
Average 118 94| 127 96 129 103
Maximum Observed 144| 118| 236| 126 218 135
Minimum Observed 67 80 67 81 69 87
Sample Dryer Exit Max. Temp (or Max. DGM
Temp) - °F
Train 1 68 68 67 68 68 69
Train 2 68 69 67 68 68 69
Average Sample Flow Rates - dscfm
Train 1 0.123|0.1280.120|0.128 | 0.120| 0.126
Train 2 0.124|0.129|0.121{0.129| 0.121| 0.128

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

Highest PR Variation - %, Either Train

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

Average Dilution Ratio

Train 1

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

Train 1

Train 2
Total PM Emissions - g

1829, 32nd Avenue
Lachine, Quebec, H8T 3J1

Telephone: 514-631-3100
Facsimile: 514-631-1133
www.intertek.com/building

0.37| 0.38| 0.37| 042| 0.42| 0.42

0.46| 0.53| 0.54| 0.64| 0.56| 0.64

0.50| 0.55| 0.56| 0.67| 0.59| 0.65

0.41| 0.37| 0.34| 0.43| 0.45| 0.39

0.43| 0.54| 0.53| 0.62| 0.57| 0.60

0.50| 0.57| 0.57| 0.66| 0.63| 0.65

0 2 0 0 2 0

0 0 0 0 2 0

94.8| 96.3| 95.6| 113.9| 103.9

104.0% % % % % %

0.642|1.679/0.549|1.713| 0.517| 1.173

0.648|1.694 | 0.549|1.736| 0.523 | 1.190

2456.|2416.|2426.| 2362.| 2372.

2470.9 3 9 1 4 3

2435.|2412.|2394.| 2337.| 2339.

2446.9 3 9 2 1 0

3.6| 10.6| 34| 45 4.1 4.0

3.8| 11.0| 34| 438 4.0 4.0

3.4| 10.3| 3.0] 4.2 3.6 3.1

3.4| 104| 29| 41 3.5 3.0

3.5| 10.1] 3.2| 41 3.6 3.1

3.4| 10.2| 3.2| 41 3.6 3.1

0.2 0.2 05| 04 0.6 1.0

04| 0.8| 0.2 0.7 0.4 0.9

14.7

5.6%| 1.9% % | 8.9%|14.6% | 25.0%
14.6

10.5%| 7.3%| 5.9% % | 10.0% | 22.5%
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26.03 10.91
Train 1 8.895 718.217 7| 9.686| 9.489
26.78 11.49
Train 2 9.298 8|8.204 2| 9.349| 9.356
26.41 11.20
Average 9.097 318.211 5| 9.517| 9.423
PM Emission Train Precision - % 2.2%| 1.4%| 0.1%| 2.6%| 1.8%| 0.7%
PM Emission Train Precision - g/kg 0.04| 0.09| 0.00| 0.07| 0.04| 0.02
PM Concentration - mg/m?3
Train 1 5.61| 6.31| 6.20| 2.63| 7.93| 3.41
Train 2 5.86| 6.50| 6.19| 2.77| 7.65| 3.36
PM Emission Rate - g/h 295| 3.41| 3.06| 1.42| 3.76| 1.72
PM Emission Rate - g/Mj (from CSA B415.1-
10/15) 0.11| 0.23| 0.09| 0.09| 0.11| 0.08
PM Emission Rate - Ib/MMBtu (from CSA
B415.1-10/15) 0.25| 0.53| 0.22| 0.22| 0.25| 0.19
First Hour Emissions
Sampling Duration (minutes) 60.00 | 60.00 | 60.00 | 60.00 | 60.00| 60.00
0.122|0.116|0.119| 0.117| 0.117
Average Sample Flow Rate - dscfm 0.0786 4 3 9 7 5
Total Sample Volume - dscm (m?3) 0.134|0.208 | 0.198 | 0.204 | 0.200| 0.200
305.4|294.9|298.4| 283.7| 286.1
Average Dilution Tunnel Flow Rate - dscfm 305.74 8 2 0 2 6
2495.|2535.|2488. | 2410.| 2435.
Average Dilution Ratio 3889.8 8 9 8 5 4
Total PM Catch - mg 1.3| 10.9 1.6 4.0 1.8 35
PM Concentration - mg/m?3 9.73|52.41| 8.10|19.63| 9.00| 17.53
Total PM Emissions - g 5.06|27.20| 4.06| 9.96| 4.34| 8.52
PM Emission Rate - g/h 5.06|27.20| 4.06| 9.96| 4.34| 8.52
Total CO Emissions - g (CSA B415.1-10/15) 178.0|556.0|182.0|478.0| 139.0| 355.0
CO Emissions Rate - g/h (CSA B415.1-10/15) 743 71.8| 89.7| 60.5| 74.4| 65.0
Test Duration w/o Cold Start (High Fire Only)
-h 2.40 na| 2.03 na| 1.87 na
Overall Efficiency - CSA B415.1-10/15
% HHV Basis 67.7| 72.4| 68.8| 73.3| 70.2| 72.2
% LHV Basis 725 77.5| 73.7| 785| 75.2| 774
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Table 13 - Section 4 - Weighted Average Summary
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SECTION 4 - Weighted Average Summary

Model Name(s)/Number(s)

Usable Firebox Volume - ft3

Convection Air Fan (No, Standard,
Optional)

Average for Each Test Run Category
Burn Rate - kg/h DB
PM Emission Rate - g/h
CO Emissions Rate - g/h
Overall Efficiency - CSA B415.1-10
% HHV Basis
% LHV Basis
Heat Output - Btu/h
Category Weighting

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

Heat Output Range - Btu/h

Only H1 and H2
taken.

Min and Max taken

2.3
Series
1.95
Optional
L M H
1.10 1.58 3.03
2.41 1.72 3.01
66.2 65.0 82.0
73 72 68
78 77 73
14200 20400 | 44500
40% 40% 20%
2.3
69
1.1
72
77
14200 to 44500
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This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client. Intertek's
responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the
Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this report. Only the Client is authorized to
permit copying or distribution of this report and then only in its entirety. Any use of the Intertek name or one of its marks for the sale or
advertisement of the tested material, product or service must first be approved in writing by Intertek. The observations and test results in this
report are relevant only to the sample(s) tested. This report by itself does not imply that the material, product, or service is or has ever been

under an Intertek certification program.
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PRODUCT EVALUATION FOR STOVE BUILDER INTERNATIONAL
Report No.: 104953694MTL-002
Date: 03/07/22

Intertek Testing Services NA Ltd./Inc. (Intertek) is conducting a product evaluation for Stove Builder International,
on Archway 2300, FW2900, Gateway 2300, Green Mountain Insert 70, Escape 1800, Inspire 2000, Inspire 2000-I,
Matrix, Escape 1800-I, Osburn 2000, Osburn 2000-I, Harmony 2.3, Solution 2.3, Solution 2.3-I, CW2900, Destination
2.3-1, Matrix-1, HES240, HEI240, Heritage, Deco Alto, Harmony 2.3-I, Blue Ridge 300P, Blue Ridge 300L and Blue Ridge
300-I to evaluate if the differences with the tested Escape 1800 will increase particulate matter emission rate limit.
The evaluation is being conducted to determine if items listed in U.S. Environmental Protection Agency 40 CFR Part
60 Standards of Performance for New Residential Wood Heaters; Final Rule, SECTION 60.533(k) will show equivalency
with the previously tested Escape 1800.

2.1. Product Description:

The models from the 2.3 Series (Escape 1800) wood fuel room heater are constructed of sheet steel. The outer
dimensions are 20 9/16-inches deep from the face plate to the rear, 32 5/8-inches high, and 27-inches wide. The
units have a door located on the front with a viewing glass.

Construction drawings are in appendix and named DB03102-VO1.

This PEV refers to a product described in Intertek Test Report 104953694MTL-001. Consult that document for
additional information and specific test conditions. Most of these models were already certify to US EPA, the series
was retested per manufacturer’s request.

2.2. Product Traceability:

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

2.3. Product Certification:

Stove Builder International is an Intertek testing client and an Intertek Listing and Follow-up Service client. Models
Archway 2300, FW2900, Gateway 2300, Green Mountain Insert 70, Escape 1800, Inspire 2000, Inspire 2000-I, Matrix,
Escape 1800-I, Osburn 2000, Osburn 2000-I, Harmony 2.3, Solution 2.3, Solution 2.3-l, CW2900, Destination 2.3-l,
Matrix-I, HES240, HEI240, Heritage and Deco Alto are already listed within Intertek. The test done for emission is a
re-test. Models Harmony 2.3-1, Blue Ridge 300P, Blue Ridge 300L and Blue Ridge 300-I are in the process of listing
within Intertek. Currently, Intertek does not have any Listings for those models contained in Intertek's Directory of
Listed Building Products.

Authorities Having Jurisdiction (AHJ) should be consulted in all cases as to the particular requirements covering the installation and use of Intertek
certified products, equipment, systems, devices and materials. The AHJ should be consulted before construction. Fire resistance assemblies and
products are developed by the design submitter and have been investigated by Intertek for compliance with specific requirements. The published
information (product and design listings) cannot always address every construction nuance encountered in the field. When field issues arise, it is
recommended the first contact for assistance be the technical service staff provided by the product manufacturer noted for the design. Users of
fire resistance assemblies are advised to consult the test standard referenced for each Intertek certified product. The test standard includes
specifics concerning alternate materials and alternate methods of construction. Only products which bear Intertek's Mark are considered as
certified. The appearance of a company's name or product in Intertek Directory of Listed Building Products does not in itself assure that products
so identified have been manufactured under Intertek's Follow-Up Service. Only those products bearing the Intertek Mark should be considered to
be Listed and covered under Intertek's Follow-Up Service. Always verify the Mark on the product before using it.
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PRODUCT EVALUATION FOR STOVE BUILDER INTERNATIONAL
Report No.: 104953694MTL-002
Date: 03/07/22

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

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

SBI drawing numbers: BRB0O006-V01, BRB0O007-V01, BRB0O008-V01, CB00022-V01, CB00026-V01, DB03102-
V01, DB03105-v01, bB03111-V01, DB03112-V01, DB03125-V01, DB03190-V01, DB03220-V01, EB00044-
V01, EBO0045-V01, EBO0063-V01, EBO0064-V01, EBO0067-V01, OB02015-V01, OB02016-V01, OB02028-
V01, OB02032-V01, OB02042-V01, OB02045-V01, SF00315-V01, SF00612-V01, SFO0613-V01, VB0O0012-
V01, VB00016-V01.

Intertek Testing Report No.: 104953694MTL-001

This PEV represents the results of an evaluation on wood room heaters models listed in object when compared to
the tested Escape 1800. This investigation was authorized by SBI in February 2022. Drawings BRB0006-V01,
BRB0007-V01, BRBO008-V01, CB00022-V01, CB00026-V01, DB03102-V01, DB03105-V01, DB03111-vV01, DB03112-
V01, DB03125-V01, DB03190-V01, DB03220-V01, EB00044-V01, EB00045-V01, EB00063-V01, EB00064-V01,
EBO0067-V01, OB02015-V01, OB02016-V01, OB02028-V01, OB02032-V01, OB02042-V01, OB02045-V01, SFO0315-
V01, SF00612-V01, SF00613-V01, VB00012-V01, VB00016-V01 were received on February 24, 2022 at the Intertek
Lachine facility. Drawings can be found in appendix.

The models listed in subject are wood stove and inserts manufactured based on the construction of the tested Escape
1800. The combustion room and air intake of all the mentioned units are identical.

Some variations were noted during the investigation. The variations are esthetical only and they are as follows:
e The loading doors differ by shape;
e The side decorative panels differ by shape;
e  Some models have legs, others have pedestals;
e Some models are inserts, others are free-standing stoves;

Design drawings were evaluated to determine similarities between the above-mentioned models. Drawings show
internal fire box size to be the same at 14 5/16” from the internal channel to the rear vertical tube (14 9/16” from
internal channel to the rear brick), 11 1/8" high (from brick to higher tube) and 21" wide + %”. All combustion
channels respect the + 5% of area change. All appliances share a 6" flue collar and have the same primary air entrance
area. Differences noted during this evaluation were on the door shape and decorative side panels as well as the
typical look of the fagade of all unit' inspired by their typical branding look.
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PRODUCT EVALUATION FOR STOVE BUILDER INTERNATIONAL
Report No.: 104953694MTL-002
Date: 03/07/22

Intertek has conducted this product evaluation for Stove Builder International, on Archway 2300, FW2900, Gateway
2300, Green Mountain Insert 70, Escape 1800, Inspire 2000, Inspire 2000-I, Matrix, Escape 1800-I, Osburn 2000,
Osburn 2000-I, Harmony 2.3, Solution 2.3, Solution 2.3-I, CW2900, Destination 2.3-l, Matrix-I, HES240, HEI240,
Heritage, Deco Alto, Harmony 2.3-l, Blue Ridge 300P, Blue Ridge 300L and Blue Ridge 300-I to evaluate if the
differences with the tested Escape 1800 will increase particulate matter emission rate limit. The evaluation was
conducted to determine if items listed in U.S. Environmental Protection Agency 40 CFR Part 60 Standards of
Performance for New Residential Wood Heaters; Final Rule, SECTION 60.533(k) will show equivalency with the tested
Escape 1800.

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

Changes made are only aesthetical and do not increase particulate matter emission rate.

INTERTEK TESTING SERVICES NA LTD

s ST

Claude Pelland P.Eng.
Staff Engineer
Intertek Lachine

L

Brian Ziegler
Project Team Leader
Building Products Division

Reported by:

Reviewed by:
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Drawings DB03105-V01,
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Drawings EBO0063-V01,
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Drawings SF00315-V01,
Drawings SF00612-V01,
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Fabricant de poéles international inc.
Stove Builder International Inc. 2022-02-07

Loading procedure for 2.3 Series - ALT-125
Fuel : 16 inches long + 1 inch.
Specie: Beech

Low burn rate
Stove lighting: 9.9 Ibs

Split the start-up fuel log into 8 pieces. Crisscross the 8 pieces on the brick, leaving some space between
each wood pieces. Crisscross the kindling on the top of the start-up fuel. The kindling is made of between
10-16 small pieces that are 10% of moisture content. Place crumbled newspaper on top kindling (5 full
sheets). Light up the paper and let the door ajar to leave a space of one inch on the door handle’s side for
one minute, then close the door.

Pre-load (high burn): 19.8 Ibs

When there is coal bed of 2.3 Ib left, break ashes and level coal bed, then add pre-load in an East-West
configuration. Put 3 pieces on the coal bed, without air space between them. Leave 1 inch of air space
between the rear firebrick and the first piece. The 2 other pieces should be added on top of the first 3, in
an East-West configuration. Let the door ajar to leave a space of one inch on the door handle’s side for 1
minutes. Close the door and let burn until the weight is down to target.

When the flue gas temperature gets to 395°F, stir the coal bed. Let the door ajar by one inch for one minute.
There should be approximately 4.0 Ib of coal bed.

Loading: 24.2 Ibs

For the loading, put 3 pieces on the coal bed in an East-West orientation. There should be air space between
all pieces and with the rear brick. The 2 other pieces should be added on top of the first 3, slightly angled
(170° from horizontal, top view). The distance between the logs shall be approximately 1 inch. Let the door
ajar for 5 minutes and then close the door with the primary air control open. Close the primary air control
using a 3/8-inch diameter rod as spacer at 7 min, then close using a 5/16-inch diameter rod at 9 minutes,
then close using a 1/4-inch diameter rod at 11 minutes. Close the air control completely at 16 minutes or
when 15% of the load weight has been consumed, whichever comes first.

Medium burn rate
Stove lighting: 9.9 lbs

Split the start-up fuel log into 8 pieces. Crisscross the 8 pieces on the brick, leaving some space between
each wood pieces. Crisscross the kindling on the top of the start-up fuel. The kindling is made of between
10-16 small pieces that are 10% of moisture content. Place crumbled newspaper on top kindling (5 full
sheets). Light up the paper and let the door ajar to leave a space of one inch on the door handle’s side for
one minute, then close the door.

Guillaume Thibodeau-Fortin



Fabricant de poéles international inc.
Stove Builder International Inc. 2022-02-07

Pre-load (high burn): 19.8 Ibs

When there is coal bed of 2.3 Ib left, break ashes and level coal bed, then add pre-load in an East-West
configuration. Put 3 pieces on the coal bed, without air space between them. Leave 1 inch of air space
between the rear firebrick and the first piece. The 2 other pieces should be added on top of the first 3, in
an East-West configuration. Let the door ajar to leave a space of one inch on the door handle’s side for 1
minutes. Close the door and let burn until the weight is down to target.

When the flue gas temperature gets to 395°F, stir the coal bed. Let the door ajar by one inch for one minute.
There should be approximately 4.0 Ib of coal bed.

Loading: 24.2 Ibs

For the loading, put 3 pieces on the coal bed in an East-West orientation. There should be air space between
all pieces and with the rear brick. The 2 other pieces should be added on top of the first 3, slightly angled
(170° from horizontal, top view). The distance between the logs shall be approximately 1 inch. Let the door
ajar for 5 minutes and then close the door with the primary air control open. Close the primary air control
using a 3/8-inch diameter rod as spacer at 8 min, then close using a 5/16-inch diameter rod at 11 minutes,
then close using a 9/32 inch diameter rod as spacer at 16 minutes or when 15% of the load weight has been
consumed, whichever comes first.

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

Stove lighting: 9.9 lbs

Split the start-up fuel log into 8 pieces. Crisscross the 8 pieces on the brick, leaving some space between
each wood pieces. Crisscross the kindling on the top of the start-up fuel. The kindling is made of between
10-16 small pieces that are 10% of moisture content. Place crumbled newspaper on top kindling (5 full
sheets). Light up the paper and let the door ajar to leave a space of one inch on the door handle’s side for
one minute, then close the door.

Pre-load (high burn): 19.8 Ibs

When there is coal bed of 2.3 Ib left, break ashes and level coal bed, then add pre-load in an East-West
configuration. Put 3 pieces on the coal bed, without air space between them. Leave 1 inch of air space
between the rear firebrick and the first piece. The 2 other pieces should be added on top of the first 3, in
an East-West configuration. Let the door ajar to leave a space of one inch on the door handle’s side for 1
minutes. Close the door and let burn until the 90% of the test fuel load has been consumed.

Guillaume Thibodeau-Fortin
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WOOD HEATER EMISSION TEST - PRE-TEST CHECK LIST REQUIREMENTS

APPLICABLE STANDARD & ARTICLE #

REQUIREMENTS

(OK, NC or NA)

Comment

.o~ Project e
. 3
Date:© 5 eé 22T Project : G’c({t?{ Béqy Engineer: . Lo e )
e Aoy
Manufacturer 5/3 l Model: 2. 3
Conformance

ASTM E2515-11
9.2.4 Smoke Capture and velocity head, static
pressure and temp

100% of the chimney effluent collected.

O N

ASTM E2515-11
9.3.1 Velocity measurement (at center)

Record velocity head, static pressure and temp (prior
to ignition).

Velocity head constant {less than 5% change for 1
min.)

A
[

ASTM E2515-11
9.3.2 Velocity Traverse measurement

Record velocity head, static pressure and temp (prior
to ignition) at different point specified in the

o \bo/\/

ASTM E2515-11

9.8 Probe inlet location

opening aroud the probe to prevent air leak

9.4.1 Pretest preparation: filter check & filters without irregularities. Label the filter with ink 7 \ L’ \/\
ASTM E2515-11 \
9.4.2 & 3 Pretest preparation: Probe cleaning With acetone. Identification of the probe. o \<“ v
ASTM E2515-11 Dessicate and weight component at interval not less
9.4.4 Pretest preparation: Desicate filters, gasket |then 6 hr until constant reading {difference not more o ‘\g_ L_
& probe than 0.2 mg between 2 consecutive readings)
ASTM E2515-11 Maintain 5 to 7 in. w.c. stable durning 1 minute.
9.6.1 Leak check of metering system (from pump |Check prior initial use and at least semi-annually o \K tA
to DGM outlet) thereafter. N

Less thi\n 0.01 cfm OR 4% of avg sampling rate (0.001 A
ASTM E2515-11 x .04 = .004) @ 15 in Hg OR at the highest sampling o &
9.6.4.1 PRE-test leak check (Sampling trains) vacuum level (which is 5 in. Hg)

Velocity pressure: Hold positive pressure of 3.0" w.c.
ASTM E2515-11 during 15 sec. Static pressure side: Hold negative o )\_V\
9.6.4.2 PRE-test leak check (traverse-pitot tube) |pressure of 3.0" w.c. during 15 sec.
ASTM E2515-11
9.7.2 Test facility air velocity less than 50 ft/min (before starting fire) (= )( 1
ASTM E2515-11 2" centroidal area, more than 1in apart. Block off the o' /L A

ASTM E2515-11
9.8.2 tunnel gas static pressure

at the beginning and at the end of each test run
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ARTICLE E3053-18

REQUIREMENTS

ASTM E3053-18
8.1.4 Pre-conditioning (pre-burn)

50hr minimum a medium fire (intermiment
operation)

ASTM E3053-18

Record time, fuel weight, fuel moisture content, flue \L
8.1.5 &.6 Pre-conditioning {pre-burn) Recording |gas temperature 2~ m
ASTM E3053-18 D ‘\k W\
8.2.4 Surface temperature Install heater surface temperature sensor
ASTM E3053-18 0\~\L'
8.2.6 Flue gas temperature Install flue gas temperature sensor : A
ASTM E3053-18
8.3 Firebox volume Firebox volume calculation ON\ L~
ASTM E3053-18 Calculate the load weight: (firebox (ft3 )) * (applicable ~ v~
8.4.1.1 Test fuel load weight load density) 0~
ASTM E3053-18 Use ASTM 3053 Excel file to respect fuel load and sub- o)
8.4.1.2 to 9 Test fuel load weight load restriction 0 -\L
ASTM E3053-18 X
8.4.2.4 Kindling moisture Stored 48hr at 70F & 50% RH = 10% o-
ASTM E3053-18 allowable test facility temperature (90F max), at least WL~
8.4.2.7 Fuel temperature 24 hr storage ﬂ L
ASTM E3053-18
8.4.2.8 test fuel length plus or minus 1 in of the nominal o \L‘ l’\/
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Date: & Fe L Lo Ly Page of
Manufacturer;_ S B [ Model: > ./3
Project #CreQ (}6?‘/ Run: é [ Engineer: W/) Reviewer:
e Ll no
Pre-Test Scale Audit
Scale Type Audit Weight Measured Weight
Platform A< Ibs,ClassF | L J).o% / Ls lbs
)
Wood 5 leg. Ibs, ClassF | s/ .o 2 ¢ / s lbs
Analytical 300, goeo mg, Class S 9 00 - 000 (0 mg

LIMITS OF WEIGHT RANGES

ANALYTICAL SCALE.: .............ooeeeeeereeeeeerereenene 50%-150% of dry filter weight, + 0.1 mg
PLATFORM SCALE................ccoevrunnn... 20%-80% of ideal test load weight, + 0.1 Ibs or 1%
WOOD SCALE ..............oueerreecenracraraneans 20%-80% of ideal test load weight, + 0.1 Ibs or 1%

192-M-0603
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Total Quality. Assured.

Date: FO LV -0Z-C 7'

Manufacturer: 5 % ‘

Project #: Glost—q’L?‘/ Run: ‘

SB-240

CONTINUOUS ANALYZERS

Pre-Test (Adjust and Record)

Page of
- t

Model: __ 22 . 3 Y el

Engineer; _€A—"\ |

e:ﬂcl//m,g/

Reviewer:

ZERO SPAN CAL. (Record Only)
co O, | ceel| 2050 1987 | 4245 p] 435300
co, 0.0 | ocok| 10.047 | ioa?. | [§o7 | I9.07
0, O.c0%| 002k | .95 79| [§9l | |90/
Actual Should Be Actual Should Be Actual Should Be
Post Test (Record Only)
Zero Span Cal. Not
Zero Span Cal. Drift Drift Drift OK? OK*
co oh | 198 Wistn] 007 SO | AAL | |
co.  |a.00%| 9.899 17927 007 | 247 | 04% | v | N\
0, 9 007 1.997 |80 oo) | o oY — 1

e QGreater than 5% of the range used.
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Total Quality. Assured.

2 3-Cd~ o?

Date: - Page of
Manufacturer: 3‘/'”- . Model: - 3 Project #: Gcle ¥9s3¢ 9 V
Category #: ol Run: ﬁ’/ Engineer:_ CL/@A/&M// Reviewer:
Lo
RAW DRY GAS METER READINGS
Start (HIGH) End (HIGH) Start (L/M) End (L/M)
System 1 (ft})
¢90. 9¢9 | 7/%.3%3 |73 Y%l | 774. 3e0
Equipment
i Sﬂl - o¥ 1
System 2 (ft%)
£9]. a0 ¢13.576 | 61¢. 037 | (73.619
Equipment
#: gﬁl oY é
System 3 (ft®) B;X 7(: ?
. 258 2 064 | 293.011 | 300.5%23
Equipment#:se) - 490 ;2'9 (5 ?
AMBIENT CONDITIONS
Start (HIGH) End (HIGH) Start (L/M) End (L/M)

Date 20 12. 02:0%

Date 20217024 pate 2023-92 -0%

Date 2023 -92-0

Time /0:3? Time/z);S7 Time /C(.'EL] Time 9*9-:07
Barometer. (ipt{cs Hé)
o KA o) g 7 el jol, | /o].0

Equipmenf
# Soe Lav LCad
Indoor Dry Bulb (EF)°F

| c7§F | s F | ¢s 9P| gy F
Equipment
#: S}bz'-?-—l.ﬁ

Indoor Humidity (%)

Equipmgnt
f: B~ 310

2.7

A

23.1 X

29,0 %
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Date: 9‘??/&« 3}/’/ 7

Manufacturer: 3 /5 ¢

Project #: _C'>_LLY_9 < 365 7

Run:i(

Page of
Model: &y 3
C”d Reviewer:
C,leltind

PRETEST DILUTION TUNNEL TRAVERSE RUN

Barometric pressure (Ppar) 30 .0 (inches Hg.)
Inside diameter: Port A __ 8in. Port B _ 8in.
Tunnel cross sectional area: 0.349 Ft?

Pitot tube type: S-Type

Static pressure (Pg)

o IS/

Traverse Position Velocity Head Tunnel
Point (inches) Ap Temperature
(inches H,0) (°F)
A- Centroid 4.00 9.0 g N C?/7
B - Centroid 4.00 | '
o cwY 6%.9
0. .
A-l > 0.,0%! 69.7
2.00
A-2 0, 0YS c9.¥
6.00
A3 0078 £2 4
7.46 é Y.
A-4 .
0.54 -2 51 ¥
B-1 ’ — - -7 l 6 ?r 4
B-2 200 0.0¥53 (¥ o
B-3 e 0.0 78 6% 7
B-4 7.46 O-Oé/ 67' !
AVERAGE /
74
— r |ll(T_1'»:lﬂ\'g
Ve = Kpcp I: Y/ Ap)a'vg \u' P:ﬂ,fs

Where,
C, = pitot tube coefficient, dimension less = 0.99 for standard pitot.
A, = manometer reading (inches H>0)
Ts = average absolute dilution tunnel temperature (°F +460)
P, = absolute dilution tunnel gas pressure or  Ppar + Pg
P, = static pressure in. H,O
{ 13.6 }

M, = 28.56, wet molecular weight of stack gas (alternatively, it may be measured)

K, = 85.49 pitot tube constant, (conversion factor for English units)

_Ajavg. = average of the square roots of the velocity heads (Ay) measured at each traverse point.

(inches w.c.)

192-R-0603
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Total Quality. Assured.
Date: q 'i g, l) - 9 'L(L Page of

Manufacturer: Qﬂ:: Model: 2 3 & Jel g

Project #: (4 la¥Q X 2699 Run g[ Engineer: Vf':’[(‘—\) Reviewer:
C.IRllyw

Pre/Post Checks

Moisture Meter Calibration Check: Time: X: Y: 12: 22:

Pre-Test Post-Test

Facility Conditions:

AT VElOCItYuiwsinsitomiassriiaistsiassvs s iasss s aii st cedsi iasi edasb i e b s b i e O fpm d\ fpm

Smoke CAPUIe CRECK. .....cciiiiesiiieiiiciiieeiins i doisssmisssaeisistesns bt siins O \\L" U/ O \L \

Wood Heater Conditions:

Date Wood Heater Stack ClE@NEd........c.uouicoiiirericriieieiestitsssseesssessssssssssesesssssseseseseses L{ ce, L ?/efb?,

Date Dilution Tunnel Cleaned..............ccuuvrireiariiriorssinsismsimmssssssisonssisscssmsassios ; of (,, b 2«27 = J

Induced Draft CRECK........couvmvvmicimmmiimii iy | @ - & @ I‘l “l,d 'C, \ U
Pitot Leak Check: e

TOTA] PLESSUTE. ........e.oviieeestereeeeees e eveeeessee s esesse s e s asteseesse s eseeesenesess s enssae e ares e seeemn e ol K tr Q \\\' | P

Static Pressure .............c..... Y.k ¢/ O\ ¥ Cr~

Temperature System:

6.7 °F

Ambient (65°-90°F)

W00d Heater Surface for COA-STAIt ( 10%F). . ...........ooereoeeeeeseseessssosseemssessoseseeesesmessemesseesssoeseeeeseeseeseees s oeeeeseemeesseess oo 7. °F
Proportional Checks: \
CO Analyzer Drift Check..........co.oovvvivrnne. AR AR RS A R B SR R A SR SRS S RS R D \‘ N\
CO; Analyzer Check....... , T Y RS T N TS ‘\’ ,/(/
\I 74
O, Analyzer Check.........coevevrrenenee. W ——_——_ %

Thermocouple Check......vumuirmrieriineeieee s s &l‘&‘& .............. \I

Sampling Train ID Numbers (HIGH): (l/ '\) (‘ Train 1 'I‘glin 2 Train 3 (first-hour)

2
Z

Train 1 Train 2 Train 3 (first-hour)

|

——

192-1.-0603
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Total Quality. Assured.

Date: O£ Fek Qc?;’L; - Page of
“) Manufacturer:; g;[é L‘ Model: 2 N .5 M
Project #: 6 | c¥9¢ 36 7Y Run:__ [ Engineer: M"‘/’:’ Reviewer:
C /U lhr/
SAMPLING EQUIPMENT CHECK OUT
Leakage Checks Tunnel Samplers (HIGH)
Train 1 Train 2 Train 3

Unplugged Flow Rate =  cfm Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test
Vacuum (inches Hg.) S‘og" 4[?7” gJ]Z" Sg.o‘h 5:0 " 5'0
Initial Iminute DGM " 9 '
s minue DM | 05, 51 | 7)3.363| 590, 974 13- 879 | 258,478 293. 78

. . oo |
Final Iminute DGM o 4 . a79
i e DM | 1o ee17)3. 34 3{ 550.944 4 13-599 | 295048 | 293 7
Change ©  (ft)) @ ¢ ¢ ¢ fﬁ o.00l!
Allowable leakage .04 x 0C o> SJ 00¢< LoD .00%
Sample rate or .02¢fm OJQOSJ 00 § % 0% ° ° >
Check OK o1 W ol a k ok o k o1k
zeakage Checks Tunnel Samplers (LOW OR MEDIUM)

Train 1 Train 2 Train 3

Unplugged Flow Rate = cfim | Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test
Vacuum (inches Hg.) S. 02 504 5 )2 509 Pl &so" §0
Initial Iminut 3
il e gy 75,1779 391|59). 093 |73 633298 360| 30077
Final Iminute DGM
@ 690 742|777 334 |5T1-29%|673. 633|255, 3¢ | 30598
Change © (ft*) <f o .00 I Cf # p ¢ 00|
Allowable leakage .04 x = B , . B
Sample rate or .02cfm o,.oos/ 0 .005 0 005 | 999 5‘/ 9.005 0.00§
Check OK o le o' b o)k [AWAS o\ Uy K
Leakage Checks Flue Gas Sampler

Plugged Probe Pre Test Post Test

Check OK (/ /

192-N-0602
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1= 6wp Ml N 3" {fous 1 570 9
To gui  doll be¥ S Yoe 1§¢oF
Qfpun hMph Yyr  psis3itF g2 437
T2 A mn  wal owite ke il 'Ltua SY6'F @e:489)
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Total Quality. Assured.
Date:

Page  of

)

Manufacturer:

Model: 3. 3 —(;—{/24:/ N

S

Project #: g. L e ‘/? s© 3é Q 7 Run: Engineer: Eo—" Reviewer:
eLoll, )
Pre/Post Checks
Moisture Meter Calibration Check: Time: X: NE 12: 22:
Pre-Test Post-Test
Facility Conditions:
AT VEIOCILY ..ottt eee et es s e ess s ae s ebcasase e sn e st e st emanr s ne O fpm o fpm
SMNOkE CaPLUTe CHECK.........vvooveerreeeeeecsieveseiemaseeeesia evoeisesssesaiessessans s siises oK \_/ P il W
Wood Heater Conditions:
Date Wood Heater Stack Cleaned. ‘/ Zﬁ_ L o3 L
Date Dilution Tunnel CLEaned.............couuecvieimismmminssasssismmssmsesiessssmmessssisesesmsnes o ko b el /
Induced Draft ChecKaaummmismonasmsrovsissssmminis it v 5 i (s o ‘o/a " W, ¢ / &~
Pitot Leak Check:
Total PIESSUTE. spsmemssemessesss e s s s a i s S i S G araan 1 0l «_ o L &~
SHAC PrOSSUTE 45cssussissessssssssisssseasssiosssssssinisssssssssisinssismggssssmsysngssss5KsNsEN S SHESHAHASS SRR Y o e = ik, T
Temperature System:
AIBIEE (65°-00F)...- 1o seesees s8-8t et et ettt s ¢/ Q’ oF
Wood Heater Surface for cold-start { £10°F ..ot s er s st b b s b _é?y é °F
Proportional Checks:
CO Analyzer Drift CREck. s omsmmomsmrmsmmevsonssssse s roms s i e o e s e s RS By SV ef e s e anms <
(00 X115 0 1T OSSOSO ‘/ L/‘
O3 ANALYZET CRECK.......ouietieieieeietiete ittt et et re s et ees se et EaE e re g b e se e e R 244 seeoe s bR e s st re s e s ceehe e ss e bbb e s saenben s maennsmnits v @/
Thermocouple CRECK..........cuuivririeereainrsicesi s imass et sasssassrans 5*(; ................................................. l/
Sampling Train ID Numbers (HIGH): /\p}'r Train 1 Train 2 Train 3 (first-hour)
Probeé{a‘(g> ............................ ___/
—

Filter FIOMt....oovveeeeeeeeeeeee et gj}f ...............

Filter Back...........

/

/

Filter Back s Simsimismsinnmmsiiim i i i i iratvosivon

Train 2 Train 3 (first-h

our)

L=
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Total Quality. Assured.

Date: 2022 -02-09 Page  of
Manufacturer: S 6 | Model: 9. 3 §%/eS
Project #:_({, [© 95367 Run_ 2~ Engineer: (-2, _—  Reviewer:
SPI-2U@ Cifetirng

CONTINUOUS ANALYZERS
Pre-Test (Adjust and Record)

ZERO SPAN CAL. (Record Only)
co o/ ool | 2ot / W1, | 424/ gpr | 425 2ppm,
CO; ©.00" 0w d | 9947 | |07, 12927 /5.07
o oo | ox? | 1907 7“?? 7| wozds | 17.07

Actual Should Be Actual Should Be Actual Should Be
Post Test (Record Only)
Zero Span Cal. Not
Zero Span Cal. Drift Drift Drift OK? OK*
co O ppir 1047 | 4138ms| 067 |3 00| 287 /
CO; o.ae’Z| Q95T 17.867| oc / 257 | 089 e
o: ool | 7ast 172991 <07, |0s7, |00eZ]|

Greater than 5% of the range used.
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Total Quality. Assured.

Date: ol ¥ po b =Tl Page  of
>\ Mamufacturer;__ 5 £3¢ . Model: Z 2 Serras Project#:__ (2/e¥9 S 367
Category #: NN L Run: & B Engineer: /2,  Reviewer:
L U] C,leltnd
RAW DRY GAS METER READINGS
Start (HIGH) End (HIGH) Start (L/M) End (L/M)

System 1 (ft%)

772872

#: §i§& b 077

793 01>

/9a.013

¥51.959

System 2 (ft%)

(73.676

L95.899

(93.599

741,79

bl ol b
System 2 (f¢}) 300 . 744 1c7. 729 307 €3¢ N 167
Equipment #: g'?’ ). 290
AMBIENT CONDITIONS
Start (HIGH) End (HIGH) Start (L/M) End (L/M)
Date 22 -O2 < 9 | pate 2 & 92'407 Date 22-09* 09 | Date }3-02404
Time_Lo :q? _ | Time } 3 el Time |3 Lo % Time (P:OZ P/"
Barometer. (inches Hg) '0, . )_,I \‘pe\ e AL ll.:;[ Jol! . B kP / o I ) & kpq
g W e g
Equipment QQ~Q U"‘b'(\ 'L?"% L 20.9 ﬁa?’?llﬂ \2
#:
Indoor Dry Bulb (EF)°F ¢c -
Equipment
#_ yBl 3
Indoor Humidity (%) a_ ‘ l e
_ v 17 1¢. £ 2¢. & 2d. é
Bqupmen: 53

192-T-0603
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Total Quality. Assured.
Date: Of -OC AL <3

S/
Project #: & [o%5 S 349 7

Manufacturer:

Model:

Run: Z ‘?\ e\ Tech:

Page of

zy);c/u.a.,

e e lln~d

CJ—/_\—/Rcvicwcr:,

PRETEST DILUTION TUNNEL TRAVERSE RUN

Barometric pressure (Ppar) gi 2 E (inches Hg.)

Inside diameter: Port A ___8in.  Port B _ 8in.
Tunnel cross sectional area: 0.349 Ft2
Pitot tube type: S-Type

Traverse Position Velocity Head Tunnel
Point (inches) Ay Temperature
(inches H,0) (°F)
A- Centroid 4.00 0 O ?7 §5. Y
B - Centroid 4.00 0o CZ c<. 9
Al 0.54 w08/ .
P 2.00 Foo T (S g g ¢
A 6.00 0.079 71 £
Ad 7.46 o o bf & %o
B 0.54 oo 7 !{ ) (
B-2 2.00 d.o%8 £s . &
B3 6.00 e W (. (§/
e Y. 65§
AVERAGE / £— |
o
Kpc}a (\/—*'S_P)avg \d%i‘f}f

Where,
C, = pitot tube coefficient, dimension less = 0.99 for standard pitot.
A, = manometer reading (inches H,O)
Ts = average absolute dilution tunnel temperature (°F + 460)
Ps = absolute dilution tunnel gas pressure or Ppa + Pqg
P, = static pressure in. HO
{ 136 }

M, = 28.56, wet molecular weight of stack gas (alternatively, it may be measured)

K, = 85.49 pitot tube constant, (conversion factor for English units)

_Ayavg. = average of the square roots of the velocity heads (Ap) measured at each traverse point.

Static pressure (Pq) 2 IS oL (inches w.c.)

192-R-0603
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Total Quality. Assured,

Date: a9 IGLL ~1e 1L

Manufacturer:

X R

Project #: G?Uy?g] é?y

Run:

SAMPLING EQUIPMENT CHECK OUT
Leakage Checks Tunnel Samplers (HIGH)

&

Model:

Engineer: /&”m Reviewer:

Page

A3 Sewes

of

e ,ﬂ(////w?f

Train 1 Train 2 Train 3

Unplugged Flow Rate = cfm Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test
Vacuum (inches Hg.) 5-, o3 S‘ Jo " Sl.o S" (5’0 5):0 5_0 . R QLS‘SI

B . . 2 $
Initial Iminute DGM Y2e % 7
n 77392901 3 o3|(73.651|753 .255 3a0.735 37,537

. . ) o ot iy
(Fflt];.;u iminute DGM | 73 /7.4 gsa. o> (7365 753.955 |30y 731407839
Change ©  (ft) 4’) =4 % v ¢ d
Allowable leakage .04 x QJ ~ = ol
Sample rate or .02cfm a,00% e 0<OCS o. oo N B¢ GC< 0.095
Check OK a2 & ok | o ¢ o ik o It ol
.,)eakage Checks Tunnel Samplers (LOW OR MEDIUM)

Train 1 Train 2 Train 3
Unplugged Flow Rate = cfm | Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test
Vacuum (inches Hg.) 50§ v 5. 09” 5. O(/ ' LK K 5-0 v 5.0"
/
Initial Imi
i o mme 1773 995 #5990 |67 3674 753824302 7% | 315,17
Final Imi DGM ” ) <
fis minwe 0GM (773 89S\ 0| 00 |473.6 26| 757 P22 300,744 | 315 1]
Change © _ (ft) d ¢ ¢ 4 & {
~ 1 / ] 1

Allowable leakage .04 x g < ¥ o
Sample rate or .02¢fm o ¢ °S .00 g.90 0.00 S o 005 | oo OS/
Check OK ol | G nw | o AR | g )L
Leakage Checks Flue Gas Sampler

Plugged Probe Pre l;est Post Test

Check OK \/ 7

192-N-0602
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Total Quality. Assured.

. Date: 2 .,)’/ ")Q/’/ [0 Page  of

Manufacturer: S /e Model: ;:i’w‘a
Project #: G/-¢7 gljn{ P }/ Run: # 3 Tech: Reviewer:

C.RUsnd
COMMENTS N i L'

2o gdebis oo M orp e wyp Cuel 4 25N ur,

1« PSMN Doas nj,.,<,> IBL"F jgl.dj

= ‘ V)
LYY e olse! %w S5

T3 w437 [ Ldng‘l E *U""‘ 156 | OF

T;éﬂl‘m /{,\cuvﬂ\‘-&, T’/to:-h Aih‘_.l/@/

T: %713 %3 Fodk UULM@&

s v:3)ie’d /&-k'mr, L dea CC‘A})
. S

TEST LOAD CONFIGURATION
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Intertek

- -0 a3 - \q Total Quality. Assured. B of
Manufacturer: < M~ ‘/ Model: 2/ 3
Project #: 6//0?9(3 6 ?7 Run: ’5 Tech: 4—"—@/—/ Reviewer:
¢ 22U ypry/
COMMENTS M gb 3
—-r'.‘ od.ce IKLD rL(’N\c;W( ( pf/tA
’ b ~
T 00 Ua,os\] IM> Lo&gtmg #4/
_!:'504.'400 daﬂ G(o%c’) ‘P'O OEI/‘—- M CIuo ‘L
T86-% 3o dell ot (e 1550 = F
TY a0 5{//&“ bV &.{!u‘ 57¢ *F
g Yoo Iht s Dffue : 549 oF
1 218107 o oN 9 Low D [l 590°F.

f’éa ‘4:‘1/ Ewﬂ ‘g o / :(J/fb D/va»-‘/(’/O)

e e

i -

/

/

/

/ TEST LOAD CONFIGURATION
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Total Quality. Assured.
Date: Y 3//0 3// K, Page  of
[ .
Manufacturer: S S5 Model: Q. 3 Ferer
Project #: G leyv P{" 3 é 7 14 Run: ’7 3 Engineer: W Reviewer
e . /,{ s h)
Pre/Post Checks
Moisture Meter Calibration Check: Time: X: Y: 12: 22:
Pre-Test Post-Test
Facility Conditions:
Air Velocity.......o.ocerieeeiieiceeece e Q fpm o fpm
SINOKE CAPLUIE CRECK ......o.voiicveicciieieoieiis s iesiis ossisbisasiessess s esssssseisbs e sssbessssrarsss c! bo ‘/ ok \/
Wood Heater Conditions:
Date Wood Heater Stack Cleaned..............c..ooovivmimrimmiciciiieees e (/ ? ¢ b Y12 o
Date Dilltion TUnNel CIEANED.........oreeoesesersesesesessesesesesssrsrs sttt ¢ (obaod ™ L
T1U0E D Choolkz:ysgsssonisssssastoss i sessssssstsonssswslesssiessassems sl ossimussnsos 9" so2 V-, / L~
Pitot Leak Check:
TOta] PreSSUTC.ssmessviamssssieiises wies ek b UL 2775 A, l(/ < oL ¢~
SUBULC PSSy 555 00 0 i S s Q' l" ».0‘/ On | e
Temperature System:
AMICNE (65°=00 F ). ycimsrcissnssasassssssinnrssiasss e i mymss s e s s e e o e ey e Ve e A TS SRS SR n A °F
Wood Heater Surface for cold-Start ( £10%F)........ocoiiimrieririniimeiininisisrsisersssinssssesesssarsssansshensssssssssssnssssassissnsns T °F
Proportional Checks:
CO Analyzer DIift CRECK. viuuvisiuumavinsassissivinssivisn s dsms ams sy s oy a5 s o5 s e ia sissssiis sssei s s (ssmessismesinssisns Vv = A
CO; ANBIYZEr CRECK. socormnsssmsssinonasssnsnmosmss mimmmmsimsms oo e S e S M D eSS T G AP ‘// M
O Anlyzer Check. ... yiyessruiessussss seomssiusssssi essmosssssemss s s merei s ess o 455 L0014V SOV SNV R ST rsNa Epmes ¥ ;
Thermocouple check........c.oovviecciiiiiiinnns o (T V/

Sampling Train ID Numbers (HIGH):

Probe.

Filter Front.............

FIEr BACK.......ceeceeivcce st e se e e assenaes eresaenesesme e sesesaagarenssesean

Sampling Train ID Numbers (LOW OR MEDIUM):

Filter Back....

Train 1 Train 2 _ Train 3 (first-hour)
/ /
e y
Train 1 Train 2 Train 3 (first-hour)

VA

e

e

/

192-L-0603
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Total Quality. Assured.

Date: 7 ORX-OR - /o

Page of
Manufacturer: S| Model:
Project#: (9 (0453677 wun___ B Bngineer, 2=~ Roviewer
SBL-246 C flle s

CONTINUOUS ANALYZERS

Pre-Test (Adjust and Record)

ZERO SPAN CAL. (Record Only)
co oo ? | oco | 2979 | 1957 |qayom.|4252pm..
Co, oY | 6.0 Q,XS"?, ./ VA [,ZXQ;V’Z /y,o:)/,
o: 007, | cwr | 3957.| 1997 1197 | /807

Actual Should Be Actual Should Be Actual Should Be
Post Test (Record Only)
Zero Span Cal. Not
Zero Span Cal. Drift Drift Drift OK? OK*
co O | 2097|463 00| 4.5) |02l | ~
CO; o | 9as?| 19047 007 | 1.59 | @29 | ~
0, ooo | 15117991 0l | 157 |onl | «

e Greater than 5% of the range used.
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Total Quality. Assured.

Date: 2_&/ o QV// () Page of
Manufacturer;_ S/3 ¢ Model:__ 2, 3 Serxes)
Project #: G} oy 95. {/é(" @ Run: .?3 Engineer: %—\/ Reviewer:
¢ /E ”Q A/)
SAMPLING EQUIPMENT CHECK OUT
Leakage Checks Tunnel Samplers (HIGH)
Train 1 Train 2 Train 3
Unplugged Flow Rate = cfin | Pre-Test Post-Test \#] Pre-Test Post-Test Pre-Test Post-Test
Vacuum (inches Hg.) S L 5@7 5 7 5‘ c v 50 g o
Initial Iminute DGM %X 3Y7 : g
i mnacoow | 955 b 02,00 297/ 914 10D 45 188 300.519] . 7
Final Iminute DGM | ¢ <lgn.00? | 755 %7 ’
(fltr;)a minute S/Sorl'é ?‘g 7§} Y X/‘/,73«9 3)5’?3 _7)23 C[?
Change ©  (ft)) 9 -0 & ?9 Y ‘a0 J ¢ @
- ! p
Allowable leakage .04 x = 2 B
Sample rate or .02cfm 0-00 g q'ows Q'Oog 0, \qOS 0.00§ O/”OOY
Check OK o> {4 Q\,¥. o e o k. Q- | 9\~
J)eakage Checks Tunnel Sampler_‘g_(_l:ﬁiﬁ-’-éR MEDIUM)
Train 1 Train 2 Train 3
Unplugged Flow Rate = ¢fm | Pre-Test Post-Test Pre-Test Post-Test Pre-Test Post-Test
Vacuum (inches Hg.) 4 { msdl 5 oS |Sod p 5.0 S.o
Initial Iminute . / 5 ?#m ‘) 3 91 y)‘,{ ﬁq 200 32 ?.Yo’d
DGM (ft}) Y LI 915 oL Zf ., Y94 759 Ilsi
Final Iminute DGM 9 ) ~ {q
) minteDOM | 759,17l gyy g9 | 7SBE9Y) T 13I8 Qoo | 327, Tem
Change © (%) el 3 ¢ W ¢ ', @
Z ! { : ' y
Allowable leakage .04 x . - X g 0%
Sample rate or .02cfm o 0O | 000) d“”{ 9 w00S | oeP\ |ote
Check OK ol | &% ol % N ol ok
Leakage Checks Flue Gas Sampler
Plugged Probe PM est _Post Test

Check OK

‘/V\/

e

192-N-0602
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Total Quality. Assured.
Date:

Manufacturer;  $ 4+

. Model: Q . 3 Sero =

Category #: C-:,v (e ? ‘;j 6?{12““; & 3

Page

Project #: 6 / © ‘{9?_3 6?“/

of

¢ =]

Engineer:_ Reviewer:
C Ll ~d
RAW DRY GAS METER READINGS
Start (HIGH) End (HIGH) Start §t/M) End {I/M)
System 1 (ft%) 559 350 g o (/ g g
~ 0. YY%
Equipment- 7 Q 7 ‘ g ﬁl '.: q&fl"
#S Py © ) | 7
Sysem 2 (1) 7estetl NIINTTL | 0s ya vV, 099
R 4¢ |
. & - -

- D336 1302.5090 1923, 50% |2390 75
Equipment #: s 2 CI\O
AMBIENT CONDITIONS

Start (HIGH) End (HIGH) Start QJM) End (L/M)
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iNntertek

Total Quality. Assured.

Date: P 5‘:/0 3///0

Manufacturer:

4,

Project #: @/o" ?F‘ngé ?‘/ Run: 4 3 t_/z Tech:

Barometric pressure (Ppar) éz v Z (inches Hg.)

Inside diameter; Port A 8in.

Page of
'd
Model: l/ 3 SN S

% Reviewer;

C.FPtle ~

PRETEST DILUTION TUNNEL TRAVERSE RUN

Tunnel cross sectional area: 0.349 Ft?
Pitot tube type: S-Type

Port B _ 8in.

| »_ T e
v, = K,C, (’Vﬁfpl avg \'—P}?—!&

Where,

AVERAGE

Traverse Position Velocity Head Tunnel
Point (inches) Ap Temperature
(inches H,0) CF)
A- Centroid 4.00 0-0§ 1 &5/
B - Centroid 4.00 0§ 67 7
Al 0.54 oo 6 £7.%
A-2 2.00 o. 03 £7.9
A-3 ol o.a 7Y A7
A4 746 0.06l 7Y
B-1 054 0o 70 ¢ 7Y
i 2.00 0% > 67/
B-3 6.00 0.o7y &9 éé,? {
B4 7.46 e 057 c&. 9
7/

C, = pitot tube coefficient, dimension less = 0.99 for standard pitot.
A, = manometer reading (inches H20)
T, = average absolute dilution tunnel temperature (°F + 460)
P, = absolute dilution tunnel gas pressure or Ppa + Py

P, = static pressure in. H,O

(136 }

e

M, = 28.56, wet molecular weight of stack gas (alternatively, it may be measured)
K, = 85.49 pitot tube constant, (conversion factor for English units)

_Apavg. = average of the square roots of the velocity heads (Ay) measured at each traverse point,

Static pressure (Pg) ao. /5/7 (inches w.c.)
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Ambiant
66.6303572
66.7267675
66.9777986
67.2480228
67.4878304
67.7707362
67.4177628
67.3161478
67.5771715
67.7897731
67.8968502
67.8327568
68.1870356
68.3053956
68.4310574
68.6558043
68.6181979
68.7443786
69.1143766
69.4074248
69.6073053
69.6056546
69.9999161
70.1664756
70.4297472

70.903653
71.4853517
71.3928638
71.3713379
71.9793653
72.5695273

71.827497

72.526307
72.9436224

73.189385
73.5760353
74.0002709
74.7035334
74.4216776
74.7204101
75.2763901
76.9529548
76.3407826
75.8941945

76.099605
74.8883533
75.2077577
75.8833453
75.5604955
77.0759387
77.2266571
77.7771974
77.4879002

76.822877
76.9407256
77.1386724

77.334155
76.3690823
75.9115031
77.3695604

77.574393

77.620792
77.4603297
77.8776524
78.7462304
79.4799881
80.1401911
80.5890205
80.8290379
811397973
81.5485926
81.9366491
82.2350972
822289973
82.3824428
82.6945262
82.8193053

83.141297
83.4110674
83.6263729
83.7183535
83.6681186
83.8173255
84.1668076
84.4781958
84.6701327
84.6270672
84.9984545
85.0791789
85.4698661
85.7323735

85.867807
86.1135131
86.1303502
85.4596871

83.990864
83.7470394
836182518
84.1364246
84.2085277
84.0903889
83.4690912
84.1811717
84.2997756
84.4415862
84.8806891
84.6164039
84.6930743
85.0849696
84.5339225
85.1203652
852388278
85.4860157
85.1394508
85.1732958
84.6853835
84.5914969
84.7561211

Flue
68.3409566
107.587739
153.351803
188.017859
208.162667
232502516
286.475137
344117725
390.144464

41242896
432637233
482.68561
498.435564
517532426
513.046683
500850111
519.169263
535.406025
550.009742
573759483
610.198838
641.361927
658573579
672550645
688.715812
688.575649
697.653417
695.3971
698.981271
696.202115
695.720631
683.408157
669.802156
655.497704
640.272178
623845723
613.761904
606.384693
597.752641
588.285045
579.841138
557.746579
533.315821
558439819
580.191765
587.44069
589.3634
585787344
579.769576
569534254
560.499903
554.18763
548511065
544.152241
538.9844
532.302967
519.532562
501856456
492.789085
485873654
481868909
476.153502
470086274
464730311
461.619006
462.651559
463.821403
464.675331
465587142
464.061587
463.618569
463.864467
462.306299
463.425223
465.926242
468823313
468.615088
468.258604
469.55238
471.924545
475670762
484.496858
494.958721
5025073
510.932837
516.439977
520600452
522932628
523.988734
525278325
527.206711
527752266
528.97779
532036797
536.538696
544079667
554.81706
560530766
568.305397
578594166
589.977472
601.272294
611.894062
621.806507
632.945684
640777052
648.622387
653.80537
653.134801
653.232608
654.907069
659954926
666.468847
675.453248
684.363077
691.256668
697501922
699.668507

Dilution Tunn
67.4288889
75.7012397
74.0473225
73.4712457
73.8854083
75.6703053
79.2054538
83.320887
87.2504547
88.7900649
91.6003456
96.7656009
99.1522214
101549216
101.262814
101.754359
104.196146
105.769141
107.388768
110127515
114.832128
118.707198
121.547772
123.974321
126.24226
126.691194
128.515677
128.382265
129.659732
130.078485
130.212197
129.68961
128.930685
127.61695
126.485883
124.571098
123.693956
123.982445
122.629068
122243866
121.633176
198.628279
138.786686
131.263116
128.801002
127.260878
126.53601
125.560022
124.806858
123.66375
123.222825
123291197
122.829465
121.78232
121.585201
120.906084
119.6426
118.583428
116.66443
116.300557
116.249857
115.40474
115.065992
108.682704
107.207196
107.058492
106.570479
106.641198
106.74883
106.732901
106.200382
106.709522
106.62927
106.464169
106.696691
106.87736
107.099548
106.769991
107.327198
107.474907
107.784036
108.818852
109.115669
109.814344
110.569551
111241771
111.673393
111.852151
111.94159
112.398456
113.059525
112.807009
112.696742
113.797004
120.908474
121977495
123.055307
124.064942
124.526677
126.161985
127.183356
128.723537
129.622428
130.819382
132.065748
132.997565
134.111221
134.514776
134.829855
135.666496
135.695327
136.543993
137.640861
140.07275
140.84348
141.949712
142.150402
143.136479

Firebox Top
68.9946365
69.5689611
72.5199332
79.2291305
88.9708155
99.0347285
110.970374
127.858062
153.229186
188.106122
224701194
261.972593
302.266562
341158366
376.922255

404.93992
425717445
443302291
458701418
472.962964
488.991563
510.308427
534.623349
558.760196
582.141444
604.827077
622.004113
637.159039
648.989493
659554418
665.833456
665.801894
666.911967
666.164221
662.165931
655810424
647.840289
639.968945
630583015
622419942
613.622455
602.424132
585.595458
569.762904

561.68699
558.058601

557.77311
557102332
555.968033
553.230646

549.34765
543706812
537599443

53128778
525.088877
519.280922
512212722
504.866673
496.388796
487798533

478.47943

47043044
462.651866
454.960354
449.255566
442869698
438.018132
433.827099
429598699
426.426694
424.004525
421572659
419345637
417266786
415795035
415275536
415530639
416677217
418.145223
419591368
421371606

42303958

425.64092
429267805
432.801106
436.939276
441110637
445345985
449.786955

453.45567
457.272386
460.784951
464.109239
467.083184
470.927836
474754047
479.076668
484200425

490.40568
496.860388
504.460707
513.942595
524.188084

534.84018
547.226757
559608822
571.608713
583523875
594.631888
604.286368
611.941164
619.438534
626.450729
634081663
642.106933
650.650873
659.447373
667.364718

Firebox Back
71.1110294
71.2007341
72.6019058
75.8131474
79.8982923
84.3174493
89.3561416
95.3619881
102.363491
109.964131
117.379115
124.352704
131.851614
139.785996
147636153
155.091512
162.187017
169.491336
177.422517
186.41223
196.301561
207.257935
219.810973
233.820665
248.52059
263.269169
277.349345
290.568743
303.212766
315.648292
327.611387
339.072472
350.823527
362514112
373.851411
385.022421
395.441222
404.757867
412.859932
419612563
425.467769
432.087973
439.793553
442794485
441.296081
437.530644
433.079907
428425929
424.088151
420.239135
416.686587
413.274401
409.807685
406.306773
402.979617
399.860948
396.894591
393.947393
391.104048
388.157315
385.288875
382490916
379.990967
377.576344
375.601481
373.707365
372.017958
37049103
369.06235
367.825708
366.874654
366.08348
365.361007
364.708391
364.18848
363.735791
363.279997
362.785412
362.385184
361.967111
361.62663
361.33618
361.206833
361.103574
361.07458
361.151396
361.525925
362.06754
362.8613
363.912562
365.167306
366.499911
367.989359
369.692802
371.617473
373.809153
376.295452
379.237882
382451171
386.086819
390.037231
394.203822
398.530914
403.120008
407.810887
412637728
417.55278
422387555
427.213243
432.1101
436.736884
441.285191
445.786725
45034163
454.624226
458.918586
463.205516
467.476736

Firebox Riaht
69.4005834
69.3597624
69.3529473
69.4328476
69.7557455

70.392859
71.4588305

72.843657

74.686218
76.9875482
79.7820801
82.9863175
86.4757314
90.2631791
94.3186096
98.7418896
103.452955
108.393452
113.647149
119.303571
125.399622
132.048082
139.272284
146.976567
155.263985
164.044653
173.122076
182.634607
192.393354
202236352
212100963
222241897
232427652

24247404

252.46883
262372818
272.016156
281156167
289.777616
297.758887
305.138151

312.80418
319.706701
325314999
329.962858
334.069009
337.197369
339507933
341302742
342479304
343.235312
343.495721
343.470143
343257287

342.76649
342223315
341547803
340731885
340.101066
339.199201
338.213737
336.978883
335718066
334758111
334.100744
333.425751
332626369
331763635

330.89065
330.041963

32934476
328.702069
328.040512
327.439055
326.914756
326439536
326.005164
325560583

325.20842
324799596
324505771
324179456
323757442
323.424164
323.257724
323.101426
323.246013
323.489817
324.075667

324.62303
325372858
326.168185
327.079426
327.982902
328.704264
329031419
3290.478138
329.992719
330.489268
331.189157
331.867373
332856619
333.997956
335252307
336.779536
338.352249
340.145591
342120072
344.250561
346506135
348.727265
351.109421
353.389755
355513339
357.378414
359502021
361578352
363537786

Firebox Left
69.8489511
69.8139721
69.7859086
69.919123
70.3752456
71.1470848
72.3558246
73.9022175
75.8592908
78.3003171
81.3982664
851236757
89.5885847
94.8162239
100.762158
107.331088
114.2022
121455253
128.65966
135.755236
142.861416
149.934333
157.274812
164.98677
173.300159
181.890579
190.896357
200.139907
209.574263
219.345203
229.14072
238.927781
248.876774
258.783443
268.553158
278.108189
287.451583
296.31316
304.746362
313.052824
320.876627
328198773
336.002235
342526816
348.247957
353.270655
357.773119
361.841434
365.370933
368.202866
370.659828
372542177
373.989309
374.847122
375.405751
375.564628
375.307051
375.084616
374.469854
373.900763
373.231927
372.386195
371.200927
370178026
369.159293
368.21555
367.112067
365.939977
364.72564
363.402595
362.048865
360.675507
359.300833
357.991442
356.826108
355597175
354.38281
353242536
352.293931
351462972
350.673966
350.03563
349.492099
349.248437
349.179626
349.237958
349.537254
349.957022
350411214
350.915664
351.505686
352.093037
352.851871
353.799933
354.710904
355.644855
356.678119
358.015554
359.308091
360.802339
362.694331
364.687413
366.723723
369.066061
371.452875
374.042184
376.622101
379.244378
381.912656
384.625648
387.382192
390.03606
392.790129
395.071699
397.371732
399.573705
401.914578
404.122641

70.0297711
70.026875
69.9000721
69.7453769
69.6399073
69.6016895
69.5932462
69.6513346
69.8187419
70.1302713
70.5700476
71.2131696
72.0959361
73.2338646
74.6573718
76.4921517
78.8627278
81.9212287
85.6527741
89.9715337
94.6822711
99.8408888
105.184348
110.960503
116.819516
122.738683
128.802222
135.376844
142.478679
149.676917
156.533621
164.291516
171.995473
180.277671
189.300434
198.53956
207.618084
2173003
226.372562
236255481
245528169
257.867621
266.665037
274472656
280.934577
287.490692
292.0277
296.681653
300.278667
303.308532
305.438404
307.045459
308510718
309822168
310.929463
311771637
313.149385
314290319
314.922874
315.691989
316.815005
317339031
318.110633
319.313525
319.479171
320337917
320457208
320189754
321305183
321.898266
321.932475
32236884
323.099435
324103355
324.474904
325.64489
325874258
327108536
328.224187
328.876595
330.114889
330757936
331710375
332266593
333.353277
334797788
335.91913
336521
337.791414
338.891432
339.848727
341259289
342599586
344.143789
345.237794
346565253
348.613802
35032933
351.64115
352704293
354.14873
355.938372
357.011327
359.030386
361.219497
362435495
364.42841
366.125843
368.515195
370809927
372709848
374567861
377327295
379.007674
381.319149
383.179652
385.951402
387.941817

Firebox Botto DGM Inlet 1

64.5003605
64.8633165
64.8857201
64.8881109
64.9043493
64.8956983
64.9252388
64.9087022
64.931991
64.9030671
64.9192491
64.9548769
64.9212835
64.9654893
64.9760903
65.0032651
65.006102
65.03645
65.040473
65.0206743
65.0587586
65.0713021
65.0939494
651076456
65.106396
651547734
65.1539493
65.1208998
65.138562
65.1279561
65.1162929
651092249
65.0971534
65.0933934
65.0736733
65.0455253
65.0430873
65.0358282
65.0282938
65.0536182
65.0251309
65.0286292
65.0377236
65.0664636
65.054981
65.0548958
65.0760082
65.0860409
65.1039485
65.0992928
65.0901275
65.1057367
65.1040531
651170343
65.1232288
65.1745
65.1707
651914471
65.2133064
65.2593428
65.2695652
65.2736535
65.305136
65.3082736
65.3422941
65.3691258
65.3764245
65.3789035
653911029
65.4324549
65.4378186
65.4344692
65.4468877
65.4340568
65.4768966
65.4622222
65.4891276
65.4924534
65.5199642
65518857
65.5436206
65.5797671
65.5775311
65.5803844
65.6212459
65.6425905
65.6730063
657018843
65.7525003
65.8130632
65.8665447
65.9298704
65.938466
65.9922062
66.0085713
66.0210566
66.0847585
66.1451621
66.1762772
66.2089644
66.2850853
66.3181592
66.368751
66.4174736
66.4445492
66.4858035
66.5182972
66.5497645
66.6235459
66.6754268
66.6959914
66.7504649
66.7621399
66.8141443
66.8445475
66.8937581
66.8691256
66.9121437

DGM Outlet 1 Probe Temp

64.5212445
64.4824205
64.5077516
64.5247615
64.5038293
645152254
64.4833722
64.4446948
64.4734183
64.4950286
64.4452193
64.492132
64.4718977
64.5060881
64.4874536
64.5284175
64.5320904
64.471391
64.5000583
64.5150886
64.5141715
64.4887091
64.5297401
64.5467811
64.5171293
64.578467
64.574719
64.6109938
64.5848055
64.57545
64.5971973
64.5725856
64.589748
64.6168941
64.5386963
64.574028
64.5845371
64.5488751
64.524632
645729338
64.5511233
64.5688231
64.5144331
64.5548746
64.499951
64.5115608
64.5489676
64.5665206
64.5468422
64.5087712
64.4975151
64.526494
64.5511235
64.6016977
64.5870106
64.5693797
64.5918916
64.5675364
64.6482916
64.6179092
64.6477643
64.6835951
64.6791685
64.6960893
64.6921136
64.7285587
64.7028659
64.715369
64.7146253
64.7931587
64.7513317
64.8177254
64.8355763
64.7680328
64.8008623
64.8459036
64.8636289
64.8523391
64.9061671
64.8649691
64.8822229
64.8778721
64.927001
64.9382072
64.9607063
64.9402976
65.0471413
65.0952358
65.1830282
65.2127081
65.2386463
65.3011547
65.382402
654232128
65.4997023
65.5326476
65.56547
65.6642948
65.6745435
65.727276
65.7988216
65.8991086
65.9113078
65.9654669
66.0785314
66.0634456
66.1940285
66.1854336
66.2492108
66.2781465
66.3300154
66.4066163
66.4207971
66.4753135
66.4998791
66.5299017
66.5265475
66.5357714

83.4157607
83.8253934
83.2745256
82.4349892
82.1281371
819510229
82.4829749
83.2650211
83.8801869
84.1369651
84.2253779
84.3665471
84.5061511
84.6305688
84.83128
85.0611958
85.1818302
85.398724
85.6354151
86.0214669
86.576206
87.2663984
87.458098
87.2717815
86.9942579
86.5786588
85.9246095
85.2673687
84.7225633
84.4858554
84.2919134
84.0656888
83.7492555
835316233
83.2865627
83.0227707
82.7364112
825218183
82.2887106
82.1639339
81.9609397
82.6057568
83.2439009
83.0588368
82.8127747
829074768
83.0492586
83224744
83.3691198
83.5945682
83.7799427
84.0469281
84.1648036
84.2785851
84.2288834
84.1456563
83.8692859
83.7189789
83.4592848
83.1895833
82.971261
82.7869842
82.4890965
82.2466927
81.9885081
81.7952209
81.6405232
818264549
82.3859661
82.9833189
83.4467543
83.8952383
84.3960457
84.8560034
85.2854005
85.6594185
86.0588142
86.5079168
86.9548187
87.3377978
87.1202955
86.2476901
85.3552809
84.5708825
83.7692157
829718677
82.3090543
817128237
81.3587841
815696544
81.9768147
82.4189083
82.9382528
83.4306236
83.9106467
84.4967146
85.0754523
85.6428965
86.0605212
86.5366215
86.8928545
87.1143327
86.7365023
86.2154432
85.67239
851225572
84.5829074
84.0801436
83.5840341
83.1869222
82.8161989
82.4032845
82.0248298
82.1654664
82.8832666
83.7485333
84.6005947
852787172

DGM inlet 2
64.6352674
64.8516233
64.8794559
64.8826819

64.882216
64.8606189
64.8997649
64.9049437

64.896077
64.8850452
64.9071386
64.8914012
64.8665768
64.8986731
64.8925702

64.92601
64.9551558
64.9725591
64.9857692
64.9854101
64.9990442
65.0090825
65.0396645
65.0512732
65.0174521
65.0524689
65.0437107
65.0261103
65.0421029
65.0089469
65.0002063
64.9739286
64.9555925
64.9697889
64.9362869
64.8855864
64.8576739
64.8512494
64.8115575
64.8477424
64.8255169
64.8528197
64.8247469
64.8605891
64.8503583
64.8431735
64.8801572
64.8705631
64.8684271
64.8658589
64.8466699
64.8451585
64.8572561
64.8831846
64.8981496
64.9122593
64.9393615
64.9726386
65.0041046
65.0313541
65.0399072

65.046919
65.0717235
65.0798723
65.1051274
65.1469941
65.1317452
65.1634537
65.1681383

65.197803
65.1935635
65.1935542
65.1972054
65.2123491
65.2192843
65.2522085
65.2490536
65.2569727
65.2753006
65.2729407
65.2814231
65.3225842
65.3403892
65.3319697
65.3870314
654108833

65.48013
65.5136029
65.5283193
65.6039175
65.6356957
65.7019502
65.7443603
65.7659622
65.8065404
65.8520041
65.9006838
65.9940675
66.0189237
66.0712305
66.1377566
66.1912838
66.2393743
66.2872651
66.3302013
66.3589377
66.4043704
66.4287449
66.4875073
66.5539969
66.5749799

66.645313
66.7020541

66.747801
66.7761189
66.8595449
66.8386671
66.8683343

DGM outlet 2
64.8432506
64.8624812
64.8435411
64.8659775

64.836696
64.7954701
64.8108128
64.8072218
64.8058719
64.7836284
64.7668186
64.7849085
64.7692708
64.7641995
64.7535022
64.7652273
64.7860227
64.7712699
64.7690289
64.7511201
64.7772936
64.7864976
64.7891018
64.8107347
64.7969562
64.8311412
64.8211293
64.8264964
64.8349732
64.8097491
64.7780382

64.793521
64.8136051
64.7776873
64.7696582
64.7356595
64.7361446
64.7092554
64.6649669
64.6710836
64.6484387
64.6632141
64.6622864
64.6672253
64.6373639
64.6247489
64.6617362
64.6542294
64.6295398
64.6336539
64.6324221
64.6547169
64.6551214

64.670611
64.6530007
64.6783885
64.6925464
64.7070334
64.7489439
64.7344331
64.7546811

64.742065
64.7639494
64.7545588
64.7589359
64.7983033
64.7972514
64.7947195
64.8065045

64.810699

64.823999
64.8356831

64.829312

64.836941
64.8668462
64.8705429
64.9124892

64.896606
64.9203656
64.8954546
64.9285772
64.9534585

64.982959
65.0267367
65.0742896
65.1102543
651724118
65.2338651
65.3287501
65.4127052
65.5008488
65.5570876
65.6049277
65.6816365
65.7606218
65.8140177
65.8885786
65.9802932
66.0489762

66.107543
66.2354203
66.2906145
66.3445456
66.4158044
66.4942095
66.5705157
66.6126057
66.6440717
66.7382959
66.8235539
66.8716548
66.9294617
66.9924536

67.023175
67.0748525
67.1365735
67.1474045
67.1653866

Probe Tem ; Probe Temo

83.1467753
854365075
86.0736483
86.3288851
86.4750907
86.5727041
86.8163139
87.0849462

87.430084
87.5109068
87.0672929
86.4664128
85.8753601
85.1656018
84.6108788
84.0041576
83.4848497
82.9728011
82.4858518

82764923
83.4848905

84.371016
85.1741295
86.1407718
87.0591004
87.3138461
87.1119154
86.7896941
86.3581198
85.9897984
85.7315376
85.5030042
85.1744077
84.8816875
84.6028911
84.3066073
84.0502243
838241957
83.5089079

83.229443
83.0369091
84.0855406
84.9783076
845217265

84.102544

83951473
83.9992768
84.0638187
84.1667682
84.2618391
84.3396174
84.4386213
84.5324867
84.5676745
84.4344403

84.217214
83.9631925
83.6631247

83.380664
83.0410076
82.7936934
825663462
82.3458486
82.0789957
81.7826871
815694978

81.283467
81.3878309
81.8174346
82.2679854
827754722
83.2646698

83.848385
84.4251069
84.9009108
85.3969507

85.825744
86.2034944
86.7689485
87.1238821
86.9360936
86.3555267

85.666525
85.0191107
84.3992035
837924368
83.2970995
826655776
82.3365564
82.5506307
82.9157781
83.3783445
83.8490252
84.3473644
85.0156972
85.7460808
86.4107869

86.589141
86.4303164
86.2077529
85.9723823

85.638559
85.2670492
84.8369692
84.3692098
839331795
83.6410418
832344548
82.9566736

82.633532
82.3782162
821395391
81.9821774
824134758

83.069931
83.8370679
84.6386398
85.5577346

ITS-ASTM cordwood-PM-RUN1-HIGH.xIs

86.4782698
87.3089093
86.4112161
852217045
84.8061424
84.6218335
84.8983581
85.4276947
85.7541227
85.6713555
85.2744388
84.8007648
84.3498199
83.8285641

83.358697

82.929562
82.5109775
821411132
81.8018071
818051782
825197122
83.8146602

85.441175
86.8439111
88.0871971
88.3603775
87.8914815
87.1556305
86.4267022
85.7682917
85.2979459
84.8241777
84.5740385
84.0934392
83.6337283

83.397709
82.9036365
825909531
82.1562134
81.7796417
815103345
818447274

82273218

82016422
81.7905188
821043321
82.7620083
834941322
84.1460865
84.8250934
85.4547525
86.2657316
87.0497621
87.6361734
87.6447756
87.3193146
86.9029784
86.4393663
85.9482282

85342835
84.8924018
825795935
81.7752343
4175.66901
4175.70418
4175.79014
4175.82693
417587784
4175.91199
4175.94762
4176.00979
4176.07125
4176.09693
4176.12222
4176.20604
4176.23666
4176.30012
4176.28392
4176.37201
4176.37148
4176.42756
4176.44583
4176.46091
4176.50285

4176.5343
4176.56353
4176.63056

4176.6485
4176.68754
4176.74505
4176.76861
4176.78617
4176.81011
4176.81557

4176.8748
4176.86583
4176.92135
4176.97533
4176.99277
4177.01892
4177.06049
4177.08901

4177.1248
4177.14968
4177.19408
4177.20229
4177.26263
4177.24678

4177.3065
4177.34318
4177.36769

4177.4094
4177.43285
4177.45763
4177.46805

4177.5384
4177.53432
4177.58377

DGM inlet3 Manométre Draft

66.9971174
67.0638906
67.0295327
67.0290007
67.0356277
66.9756681
67.0076842
66.9782294
66.9735432
66.9763546
66.9562236
66.9225601
66.8827381
66.8760027
66.8582225
66.8465712
66.8427299
66.8042078
66.7556536
66.8011927
66.8431883
66.8402837
66.9225771
66.9596265
66.9625501
67.0050459
66.9720971
66.9374058
66.8482425
66.8188688
66.8777284
66.8347834
66.8656972
66.9145115

66.865184
66.8278794
66.7716181
66.7376601
66.6967501
66.7462567
66.7119495
66.7208695
66.6682012
66.7661857
66.7142375

66.734181
66.7556947

66.764468
66.8003039
66.8653314
66.8966452
66.9139106
66.9026322
66.9114305
66.9555874
66.9521608
66.9496155
66.9524056
66.9838434
66.9096843
66.9395086
66.9486005
66.9608672
66.9439759
66.8907713
66.9213392
66.9248778
66.9315273
66.9591553
66.9979746
66.9916526
67.0425427
67.0461908
67.0488058
67.0861907
67.1320198
67.1271988
67.1071596

67.163853
67.1619123
67.1299208
67.1247401
67.1254259
67.0786314
67.0623096
67.0348278
67.0869185

67.070721
67.0612296
67.0504161
67.0575587
67.1150094
67.1010721
67.0867821
67.0872857
67.0609657
67.0929309
67.1362021
67.0705153
67.1015204
67.1079405

67.125149
67.1043835
67.1205493
67.1096522
67.0453441
67.0611416

67.021677
67.0266045
67.0455171
67.0297816
67.0475332
67.0466906
67.0661469
67.0936263
67.1303157
67.1286312
67.1003056

0.002105101
0.025001078
0.034424719
0.039270178
0.040270652
0.048197368
0.054923979
0.06247763
0.066496419
0.066573728
0.070476762
0.07569972
0.077976173
0.078212322
0.074916692
0.077099125
0.078192628
0.078717649
0.079624497
0.081918227
0.086120172
0.086617123
0.090970113
0.092495092
0.089553489
0.090529278
0.092108668
0.092005378
0.08943907
0.091455754
0.08845842
0.089340173
0.088462838
0.087028609
0.084025981
0.083336744
0.083827622
0.080735121
0.081768402
0.082539325
0.08154285
0.075318106
0.077467675
0.081607874
0.083313616
0.079268478
0.083499288
0.081878937
0.081499987
0.081063266
0.080027648
0.078716658
0.078161665
0.079311431
0.077572686
0.076269431
0.075339251
0.075250673
0.073186642
0.072174612
0.074183264
0.071746029
0.071649779
0.072078854
0.074748427
0.073303758
0.075116321
0.072746462
0.075774472
0.074146425
0.073602136
0.074689247
0.073375084
0.073050053
0.07455188
0.074230807
0.075608084
0.075127427
0.073819362
0.076218299
0.078092076
0.078955593
0.079651337
0.078454692
0.079318562
0.082595588
0.080050277
0.079869456
0.079488523
0.081765747
0.081219655
0.079317136
0.080969098
0.079093108
0.0802433
0.079426654
0.081825583
0.082718809
0.084523645
0.08442006
0.084752074
0.085622606
0.087198243
0.086383498
0.086438826
0.088125382
0.086114386
0.089541736
0.088314907
0.088230303
0.088518027
0.088138569
0.089539261
0.089210641
0.091158433
0.0892741
0.091909825
0.091126191

Manométre Tunnel
0089705472
0085649049
0.087940181
0.088281721

0.08456382
0.088976872
0084734866
0.085453973
0.088505798

0.08604271
0.083100442
0.083423426
0.081783355
0.082956727
0.082783757
0.080823482

0.08215504

0.08477782
0.081916747
0084026567
0078678759
0.081198527
0.079478415
0.083451693
0.078869918
0.081072525

0.07879191
0.079214957

0.08289694

0.08106658
0.082391249
0.078022275
0081305521
0.081832895
0.079933233
0.080029027
0.079296356
0.081634962
0080608787
0080559688
0.081467881
0.075462512
0079376029
0.079838214
0.081787673

0.07859925

0.07963764
0.081274122
0080945976
0.079770186
0.083774631

0.08170745
0.080390774
0.083275564
0.081611915
0.082232522
0085482491
0.082131572
0.081438454.
0.081742425
0.084080503
0.081037515
0083423285
0.081764969
0081535392
0.082431934
0081350561
0.083484364

008435206
0.084346056
0.082153316
0.084295778
0085730751
0.083895451
0.084269374
0083706758
0084868948
0.084232403
0.084125278
0.081462991
0084939666
0.082708493
0086533198

0.08340772
0081286538

0.08293723

0.08384632
0.083074784
0.080510125
0.082251547
0083274701
0.082388065
0083509618
0084026903
0.082129742
0.080632414
0083940719
0083406539
0.080096924
0.081787202
0083289635
0.079738456
0.081777677
0.082105888
0.081967945
0.081362569
0.082241003
0.080617888
0082593572

0.08260314

0.0803391
0.079708529
0.080408059
0.080596916
0.081034365
0.080030442
0.078416483
0.080404838

-0.204588634
0.164847011
0.17302462
0.182911019
0.157977427
0.165451849
0.169130052
0.186419573
0.192731034
0.19954161
0.199669462
0.20696686
0.229087709
0.233911662
0.239281445
0.231743096
0.242052391
0.239345371
0.228190287
0.224730907
0.231937333
0.232539712
0.240992695
0.239438801
0.25006035
0.245049536
0.256192327
0.234939395
0.242998987
0.245145425
0.239431425
0.23280771
0.220735533
0.235131173
0.229463889
0.2198209
0.210753245
0.233137174
0.238202079
0.228787749
0.23141609
0.236235126
0.25722006
0.25045374
0.253669709
0.239603534
0.242462992
0.234841048
0.24861218
0.250367686
0.243136674
0.240921392
0.230292468
0.227988674
0.233009322
0.232013552
0.239898577
0.236953064
0.236780956
0.237966045
0.237489059
0.225146426
0.222852467
0.232419236
0.23677358
0.221151052
0.232896223
0.22451946
0.222400068
0.232689693
0.21617466
0.214158533
0.213361917
0.21179573
0.216590179
0.209442762
0.198177037
0.204773706
0.20604485
0.190353479
0192792502
0.199841571
0.192202416
0.194174286
0199349832
0.191073876
0.181659545
0.190282177
0.188192289
0194538173
0190245297
0.197161597
0.203224731
0.182409446
0.17385074
0.182040643
0.181804608
0.192856428
0.200195622
0.196974736
0.190117445
0.191344332
0.191371378
0193018701
0.207038162
0.20828226
0.19924165
0.194302138
0.201798689
0.220924853
0.220300345
0.226697861
0.232871636
0.234037056
0.235037743
0.244410276
0.246182993
0.24842532

pressior
-0.363860931
-0.352325191
-0.355004753
-0.357502649
0.357457233
-0.335873137
-0.36098835
-0.365813832
0.335975324
-0.360704498
-0.359830234
-0.333159513
-0.34602368
-0.359285239
-0.35700307
0.361612824
0.359217114
-0.360045962
0.3615447
-0.359364717
0.360136794
-0.362021571
0.356707864
0.355731413
-0.360568249
0.361022412
-0.361805843
-0.360999704
0.345671703
-0.362430317
-0.359921067
-0.333772633
-0.335373558
-0.35619693
-0.357809209
-0.333091389
-0.362294069
-0.375987082
0.364678424
0.371627118
0.365825186
-0.362850418
-0.362736877
0.361624178
-0.350996764
-0.359898359
-0.35516371
-0.358672119
-0.360795331
-0.306363897
-0.33515783
-0.330638909
-0.358740243
-0.332830245
0.335475744.
-0.364655716
-0.333500135
-0.36405395
-0.358955071
-0.360091378
-0.356106098
-0.361998863
0.359171698
-0.364542175
-0.356469428
-0.358445037
0.344774731
-0.356537553
-0.359262531
-0.356969008
0.359364717
-0.361204077
-0.361556054
-0.35859264
-0.363372706
-0.361067828
-0.361204077
-0.333080035
-0.35792275
-0.355265896
-0.359603153
-0.356469428
-0.360386584
-0.356878175
-0.362078341
-0.355947141
-0.357548065
-0.358479099
0.36185126
-0.354391633
-0.329003922
0.341822672
-0.360545541
-0.356242347
0.338178014
-0.356912237
-0.364042596
-0.361147307
0.363213749
-0.358024936
-0.358172539
-0.359489612
-0.336066156
-0.357956812
0.360477417
-0.361646886
-0.360091378
-0.361408451
0.359444196
-0.358093061
-0.36246438
-0.364281032
0.361783135
-0.333942944
-0.358978679
-0.356617031
-0.3600119
-0.358024936

ssi
-0.216882436
-0.217359307
-0.183387916
0.204733576
0.213476213
-0.21198883
0.210126761
-0.213033404
0.218165446
-0.214566204
-0.20964989
0.216257962
-0.218313049
0.213317256
-0.204869825
0.21296528
-0.209797493
0.210194886
0.213555692
-0.208821043
-0.210796652
-0.210603632
0.211273523
-0.209002708
0.210126761
0.211194044
-0.212953926
-0.208843751
0.212942572
-0.209263852
-0.212068308
0.213396735
-0.218699088
-0.209400101
-0.204551911
0.2017361
-0.208094382
-0.195900106
0.221412711
-0.207004391
0.217790762
-0.208196569
0.209718015
0.212306744
0.189121723
0.213317256
-0.213260486
-0.210308426
0.216008172
-0.208548545
0.214952243
-0.205346696
0.209207914
0210717173
0.210683111
0.210751235
0.207787822
0.214123396
-0.209990512
0.21148925
0.215304219
0.212238619
0.212817677
-0.213760065
0.212794969
0.21566755
-0.209695306
-0.209808847
-0.209502287
0.212556533
0.210944255
0.212772261
0.210501446
0.212545179
-0.21352163
-0.210898838
-0.210853422
0.209627182
0.212874447
0.21695056
-0.210944255
0.211727686
0.210592278
0.211875289
0.212454347
0.21229539
-0.209014062
-0.212829031
-0.206800017
-0.219244083
-0.198545605
0.222741138
-0.220697405
-0.205040136
-0.200407673
0.212704136
0.215429114
0.216541813
-0.21168227
0.214691099
-0.212374868
0.21363517
-0.210319781
-0.213498921
-0.216678062
0.211841227
0.212533825
0.215190679
0.217540972
-0.213601108
-0.21578109
0.207117932
0.211716332
0.213896314
-0.205800859
0.206516166
0.2135784
-0.212999342

0.327240472
0078893607
0048636946
0.071188067
0047028962
0.097788653
0.017028005
0.016614945
0.039148855
0.075476025
0061606545

0.11638128
0.129500859
0.065840412
0.055386055
0.051493946
0.090400284
0.117438517
0119769357
0.048777091
0.082126786
0.118112199

0.06298833

0.07050455
0130474501
0.073988517
0.127310164
0.072073196
0.110138661
0137393259
0.073622171
0108179084

0.07003494
0.069430102

0.11525274
0.065963347
0.057618547
0.069963638
0102354443
0.085153436
0.066428039
0100716955
0.120504506
0.079955761
0.133835532
0.133016788
0.079818075
0.093638381
0.082989787
0.111358172

0.11532896
0.091855829
0.108134828

0.07761017
0.074743335
0.111092634
0.085192775
0.110101781
0.054754171
0.083471691
0094002267
0.078721498
0.086117243
0.049448314
0056032691
0.093008956
0087039252
0.081475233

0.0870245
0.032503011
0.071972389
0.032979997
0.041634592
0.055105764
0.069371093
0.020371826

0.02002515

0.02868958
0.030577855

0.05377807
0064898733
0.051021877
0.041587877
0.012196676
0.059725646
0065823201
0.040240514
0.020480008

0.01728125
0.022183882
0.068771173
0.048236179
0.012931825

0.06308176
0.018230305
0.026122706

006456681

0.02203636
0042856562
0.058316815
0.062617067
0.020202176
0.079127182
0.054161626
0.009804369
0.041772279
0024558978
0.059199486
0.080368822
0.072321524
0.072070737

0.06358825
0060898442
0.078923111
0087845703
0106885812
0089569246
0.071279038

Vacut Massflow 1

-0.0213689
352867386
355456716
3.49605358
3.50022843
3.48554841
3.48025566
3.47519731
3.53298477
3.47920006
3.46323824

3.4281691
351977831
352185181
351113683
3.49992684
3.50211999

35021036
3.48657778
3.48631388
3.48720556
3.48441741
3.48016715
3.46979803
351187444
352926067
351333654
350008747
350784546

35051409
3.49861717
349049365
351583457
351049757
3.50496224
350291824
350153154
351259729
350637189
3.48467803
3.50006452
345484918

3.5360024
352230913
352819196
352363026
351778185
350739142

35151363
352364665

3.5167869
352736911
352048642
350272319

3.5063473

35259234
352350897
353234059
3.53085718
354168034
352919182
352889678
354801229

35526461
350854209

3.5094305
351274645
352084702
353013924
353700882
3.50348046
350094801
3.50691935

35170967
351540676
351793921
352725437
352834603
352033279
351977667
353824309
346754423
3.48825297
350167251
3.49711081
349362275
3.49259174
350250027
3.50621453
349586672
3.48844966
3.49738947
3.49386698
3.47991636
3.45730132

3.5006628
3.50344768
3.48087034

3.4992089
3.49039203
3.50379846

3.4846895
3.48445019
3.49056086
3.47571036
346374964

3.4749662

3.4591814
3.44572743
347653648
3.46406272
3.48280615
3.46520355
348564184

3.4583061
3.49331787
3.46259898
3.45908633

Massflow 2
0.18392534
3.5471665
3.54752875
351213834
3.49407843
3.49124929
3.49529466
3.47891977
3.46828019
3.47316971
3.44766161
3.43165716
3.50050381
3.47371718
3.48108178
3.4836339
3.48659417
3.47716263
3.47428924
3.48029992
3.471724
3.46675908
3.47307956
3.48357326
3.50642106
351652464
351312018
351852766
3.51240552
352175346
3.50684395
3.50375912
3.51310378
3.49588966
3.48627618
3.49444395
3.49404892
3.4962765
3.49164432
3.5098747
3.50104308
3.45194956
3.42251247
351761794
3.5073193
3.50884205
3.51894727
352293199
3.51608864
352441704
3.52470553
352405808
3.52503663
351973078
3.50894368
351772612
3.52018973
352596602
3.53277004
3.54278019
3.53616795
351879647
3.54455373
354121974
3.53162757
3.50990585
3.51866698
35296557
3.54531756
3.54352764
3.50742748
352299592
3.51259074
3513666
3.517654
353082112
3.51785889
353259301
3.52985731
3.52049789
3.5394921
3.49801889
3.48916924
3.49971539
3.51034841
351034349
3.50010714
351968816
3.51012549
3.50003174
3.50000551
350639811
3.50202492
3.50588179
3.51204163
3.49669611
3.49617323
3.4945341
3.49042645
3.46369555
3.49355882
3.47961804
3.48898074
3.4874711
3.49721736
3.47551367
3.4698177
3.47199446
3.45651126
3.47312546
3.48269141
3.46379226
3.44893521
3.48565659
3.48451903
3.4864991
3.46538386
3.48382568

Balance

10.1238406
10.0525057
9.89444874
9.82812143
9.76655169
9.67437534
9.551158
9.39403121
9.21270269
9.05252302
8.89492498
8.6640866
8.46072411
8.24991588
8.07670925
7.90657187
7.70886028
7.49566302
7.2564528
7.02486453
6.75152357
6.44422398
6.15075044
584402045
5.5232923
524035835
4.94575791
469267657
4.40358769
4.15648508
3.93283018
368735849
3.46601887
325858724
3.07455007
2.90960054
2.74348313
258949526
2.46577389
234117149
2.22033909
46.4216625
22.0400786
21.8510216
21.6525888
21.4693589
212753845
21.1189625
20.9457805
20.7791099
20.6322686
20.4875008
203441714
20.1989324
20.0614382
19.9341231
19.79944
19.6765218
19.5656635
19.4520392
19.3425004
19.2379814
19.125906
19.0478672
18.9178638
18.7808696
18.6603159
18.5344145
18.4011124
18.2862382
18.1685734
18.0446103
17.9285928
17.8073301
17.6977585
17.5680585
17.4431446
17.317485
17.1972099
17.0546344
16.921988
16.7906734
16.6499707
16.5018345
16.3533541
16.2180769
16.0486484
15.9066959
15.7650547
15.6039285
15.4622136
15.3149379
15.1641668
15.0125393
14.8444918
14.6945813
14.5394829
14.3803113
14.2244917
14.0342669
13.8460991
13.660558
13.4552695
13.2504072
13.0257361
12.8180176
12.6136389
12.3851608
12.1745657
11.9580287
117473311
11.5344494
113114133
11.0896885
10.8810849
10.6681662
10.4541002
10.2298102

Date
10:52:20
10:53:20
10:54:20
10:55:20
10:56:20
10:57:20
10:58:20
10:59:20
11:00:20
11:01:20
11:02:21
11:03:21
11:04:21
11:05:21
11:06:21
11:07:21
11:08:21
11:09:21
11:10:21
11:41:21
11:12:21
11:43:21
11:14:21
11:45:21
11:16:21
11:47:21
11:18:21
11:19:21
11:20:21
11:21:21
11:22:21
11:23:21
11:24:21
11:25:21
11:26:21
11:27:21
11:28:21
11:29:21
11:30:21
11:31:21
11:32:21
11:33:21
11:34:21
11:35:21
11:36:21
11:37:21
11:38:21
11:39:21
11:40:21
11:41:21
11:42:21
11:43:21
11:44:21
11:45:21
11:46:21
11:47:21
11:48:21
11:49:21
11:50:21
11:51:21
11:52:21
11:53:21
11:54:21
11:55:21
11:56:21
11:57:21
11:58:21
11:59:21
12:00:21
12:01:21
12:02:21
12:03:21
12:04:21
12:05:21
12:06:21
12:07:21
12:08:21
12:09:21
12:10:21
12:11:21
12:12:21
12:13:21
12:14:21
12:15:21
12:16:21
12:47:21
12:18:21
12:19:21
12:20:21
12:21:21
12:22:21
12:23:21
12:24:21
12:25:21
12:26:21
12:27:21
12:28:21
12:29:21
12:30:21
12:31:21
12:32:21
12:33:21
12:34:21
12:35:21
12:36:21
12:37:21
12:38:21
12:39:21
12:40:21
12:41:21
12:42:21
12:43:21
12:44:21
12:45:21
12:46:21
12:47:21
12:48:21
12:49:21

Weiaht for BR time for BR

17.60000000
17.52727182
17.45454363
17.25611082
17.07288091
16.87890653
16.72248456
16.54930251
16.38263189
16.23579062
16.09102285
15.94769342
15.8024544
15.66496026
155376451
15.40296207
15.28004387
15.16918556
1505556122
14.9460224
14.84150342
14.72942805
14.65138918
14.52138585
14.38439164
14.26383789
14.13793648
14.00463441
13.88976023
13.77209544
13.6481323
13.53211484
13.41085216
13.30128056
13.17158047
13.04666664
12.921007
12.8007319
1265815646
12.52551004
12.39419542
12.25349268
1210535651
11.95687611
11.82159889
11.65217044
1151021788
11.36857674
11.20745048
11.06573558
10.91845995
10.76768887
10.61606135
10.44801387
10.20810334
10.14300496
9.983833357
9.828013767
9.637788885
9.449621108
9.264080034
9.058791566
8853929273
8629258119
8421539645
8.217160894
7.988682865
7.778087722
7.56155074
7.350853151
7.137971424
6.914935301
6693210479
6.484606876
6.271688269
6.057622272
5.833332216

Test Data



853706476
85.0046951
85.4354862
85.3856637
85515294
855341824
84.8095691
85.3105791
84.1660685
84.8448914
85.3368905
851934115
84.6988955
85.8582641
84.8960977
85.3320307
85.5896653
85.9343051
85.4630671
85.4354412
853227836
86.0618672
851972585
83.4546125
83.4095368
83.9609181
83.7040925
83.9216573
83.1345131
83.1140157
83.6235578
82.5436372
83.0884272
83.2808646
835945785
82.4384924
827182152
82.691429
815790692
82.3652663
84.059435
84.0967085
84.5519043
84.0539654
83.6891695
84.3971052
84.1193126
84.4070486
80.255702
81.9343207
82.7807912
83.319439
83.7004695
83.831131
83.8132607
83.6146017
83.084481
83.4670452
83.7061067
83.50904
835271623
83.8048267
83.4655841
83.8106435
835393446
83.4041464
832921942
82.9950132

698.991059
698.318921
698.945933
694.560141
689.094015
685.137704
682.257507
680.580391
676.138164
669.825343
663.862345
658.850318
653590447
650.154865
647078662
643.602618
638564313
628.809183
617620464

610.86233
603.680005
598.996425
593.703111
590.620108
586.808805
580.269934
571411175
561.396897
554242706
547.337669
539752699
533.571669
528.627097
526.283205
523.962812
520053747
512.886071
504.652272
497478616
491821465
485790201
480.987879
475840091
472.093779
468514182
464.032664
460903421
456.635678
454734657
450.430412
445889352
441886018
438533546
434.851476
431195588
428.230828
425446884
421.832362
418.196629
414.188091
409036722
404.681777
401132609
397.384327
394.166445
391.867051
389.493953
387.219972

143.074863
143.018659
143.604088
143.240124

141.63163
142.755744
142.609269
142.414971
142.400509
141.585332
141.043722
140.667624
140.719315
140.074782
140.038572
139.657345
138.710262
137.713491
136.751611
136.217913
135.838759
134.638705
133.564053
134.702508
133.881183
133.066395
131.924898
131.185048
130.382544
129.531156

129.11515
128.178366
127.485589
127.036312
126.771153
126.214165
125.303262
124.202751

123.60908
122.466564
121826271
121.695492
121.200004
120.627812
120207176
119.789399
119.233274
118.521757
117.240555
115.901845
115.938281
116.166918
115.974257
115.491173
115.161564
114.973696
114.809074
113.948633
113.734968
113.284807
113.123683
112.634824
112422378
111.875801
111.480177
111.083254
110.582667
110.410785

674772852
680.611188
684.981676
688.073505
689.572587
689.772431
688.959875
687.248115
685.404912
682781234
679.138271
674591936
670364975
666.055646
662.142762
658.580766
655.476724
652864517
648.167791
642.464005
636718483
630.386887
625315154
618.500755
612.905255
608.295623
602.114234
595.11209
586.830749
578.117888
569.424276
560.784532
552450423
544.62702
537503661
531.85344
525889033
519.375559
512560712
505.325063
498.185072
492.09736
485258351
478772611
472821419
466.696498
461.129183
455.448383
449565972
444.822589
439753213
434.63501
429915171
425.120785
420.80769
416.370027
41245791
408.189557
404375172
400289375
396.933579
393.481697
389.733698
385.772459
382050192
378578
374.853317
371367542

471671541
475.826891
479892488
484.040842
488.225063
492.576173
496.943912
501.45503
506.024976
510.673594
515305128
519.768637
524.028843
527.894957
531.094724
534.080518
537.328033
541.229887
544.984292
548.161041
550.456065
551.745819
552.266823
552.579458
552.545407
552.365962
552072712
551.946484
551.98285
552.021586
552.076505
551.985482
551.686104
551104211
550.314512
549.36011
548.425413
547.686923
547.042678
546.061982
544.902421
543.381
541574687
539.442496
537.407875
535.471385
533.488053
531.015818
527.954922
524.616668
521236587
517.831014
514.604946
511.33878
508.088128
504.954701
501820618
498.791568
495760452
492.709833
489.882076
487.366242
485.035476
482.899137
480.758525
478.627542
476.650339
474.681484

365561984
367.616994
369.722443
371.770129
373.812768
376.204728
378.137491
380.351324
382657753
385.002986
387.481022
389.878534
392.346855
394.841717
397.260545
399.667098
402.108554
404.445387
406.688644
408.956515
411257285
413337781
415564275

41731316

418.82328
420139126
421262021
422283976
423369928
424226933
425038704
425638964
426.198487
426615229
427.030752
427.362648
427642383
427829766
428.058563
428.182644
428.484478
428.627972
428.624877
428.363034
428147517
427.819053
427447599
427.180104
426.368492
426.045492

42574656
425218134
424569644
423.684848
422834976
421.978318
421.008427
420.166391
419.199918
418.067431
417.018342
415804995
414641566
413550639
412350961
411133931
409.767474
408.610945

406.403886
408.690507
411063533
413.529175
415688123
417.943749
420154136
422.220802
424606574
427.049879
429528258
431.804197

43386424
436.029919
437.972345
440.028078
441830845
443.634464
445332219
447.096007
448840161

450.31868
452154877
453.112977
453653263
454.142714
454559316
454.767929
454930796
455.054187
455138538
454.967916
454648572
453.949529
453174089
452.697985
451837055
450.978287
449916438

448.90665
448305521
447.222502
446161874
444.803592
443257855
441.926763
440255788
438.669289
436.679526
435.033226
433608362
432.009758
430227421
428.495785
426.504667
424.765542
422971367
421.132208
419156064
417.504307
415772355
414.109054
412394332
410.798341
409.082917
407.358314
405726311
404.157787

390.415717

39277743
395.136265
397.074238
400.173486
402.635908
405.163982
407522091
410267745
412882468
416.056852
418736412
421.119266
423.274814
426075355
429.052205
431383507
433.728239
437.162402
439.896657
442717305
445617717
449033442
451.930993
454.947632
457.985746
460.698483
463.093108
465621637
468.316948
469.616686
472.717344
474944806
476.693934

478.43786
480.043145
481512999
483.418169
484537881
486.660419
488.055129
489.728889
490.356545
490.793456
490.868404

491.75697
492724688
492.499643

492.89366
493.181343
493252248
492.423163
492.659945

492.64507
492724755
492371076
492777694
492.990854
491.971447
491.004821
490.732431
489.133648
487315222
484.960501
482540272
479.816748
477.046965
474246643

66.9419284
66.9589483

66.988597
67.0067331
67.0249265
67.0285551
67.0382508
67.0636238
67.0657872
67.0972532
67.1031111
67.0930664
67.0717735
67.0886881
67.0800827

67.110305
67.1050003
67.0957825
67.1023786
67.1082886
67.1063962
67.1202687
67.1244832
67.1422574
67.1264322
67.1263022
67.1464125
67.1396913
67.1445429

67.130973
67.1532332
67.1505868
67.1381366
67.1168597

67.151965
67.1314063
67.1316973
67.1259781
67.1208096
67.1243601

67.123447
67.1351736
67.1925684
67.1884344
67.2185551
67.2796289
67.2726928
67.3025901
67.2468192
67.2629814
67.2494123
67.2963334
67.3229753
67.3616956
67.3908137
67.4136868
67.4203293
67.4451313
67.4554684
67.4949735
67.4919693
67.5107845
67.5320873
67.5667021
67.5551375
67.5827757
67.5883896
67.5453938

66.6085421
66.5967719
66.6326847
66.6253696
66.6815384
66.6985202
66.6973684
66.6785148
66.6769232
66.6996322
66.7422104
66.7300777
66.7217166
66.7682592
66.7304443
66.7911311
66.7511933
66.8325177
66.79739
66.8308391
66.7830491
66.8369794
66.8328495
66.8339365
66.8464816
66.8692997
66.8197334
66.834708
66.8212015
66.8489367
66.8257207
66.8414325
66.8139598
66.8102042
66.8344661
66.8443633
66.8734438
66.8439412
66.8708994
66.8319009
66.8827163
66.8777549
66.8613066
66.8350583
66.8618459
66.9208436
66.8905415
66.9529875
66.9189035
66.9092001
66.9081457
66.9496504
66.9804686
67.0083476
66.9544453
66.9940115
67.0294427
67.0229588
67.0695945
67.0515335
67.1140285
67.1073985
67.1424724
67.1441361
67.1225568
67.1084819
67.1553984
67.116983

85.9955593
86.7321263
86.9638722
86.6955825
86.3533584
85.8482901
853408314
84.8777183

84.464687
83.9370777
83.5630902
83.1782202
82.8818676

82.533962
821743287
81.8403329
818876618
82.4052101
83.0012188
83.6807649

84.262582
84.9140113
855155553
85.9857124

86.450573
86.8342074
87.2625775
87.1109702
86.7246315
86.1332115
855837195
84.9502609
84.3126621
83.6354787
83.0557923
82.4596066
819721386
81.4934905

81.105588
812711052

81661211
82.1085129
82.5604583
83.0166475
834301536

83.781183

84.092012
84.3611408
84.6474501
84.9239731
850907884
85.2869418
855225027
857071816
85.8798507
86.0339212
86.1541346
86.2774534
86.3963531
86.5251302
86.6217139
86.7027238
86.7638884
86.8601255
86.9102165
86.9384111
86.9708167
86.9505446

66.8939473
66.9485178
66.9877625
66.99672
67.0403631
67.0335615
67.0632829
67.0807289
67.1012488
67.1368861
67.1661061
67.154393
67.1326835
67.1846407
67.1710295
67.209594
67.2318228
67.2472183
67.2705004
67.2751585
67.2544939
67.3309386
67.3376555
67.3666909
67.3879928
67.4049654
67.390451
67.4141814
67.4257065
67.4363318
67.4836162
67.4913981
67.5002229
67.5102333
67.5520058
67.5764983
67.5076442
67.5639805
67.5855075
67.5915688
67.6286025
67.6282307
67.6660096
67.6556203
67.70492
67.740122
67.7607138
67.7855997
67.7873962
67.7818673
67.7662162
67.8494095
67.8877216
67.9097505
67.9342739
67.9734051
67.9767098
67.9939989
68.0251842
68.083444
68.0912827
68.1271894
68.1685015
68.1722494
68.1552672
68.1670524
68.1267959
68.0863129

67.2118546
67.2589083
67.2948102
67.3379727
67.3403119
67.3714713
67.3982681
67.4048659
67.4353939
67.4585121
67.5115033
67.5006262
67.5302253
67.6117868
67.6161134
67.7038854
67.7490479
67.766108
67.7881333
67.8027997
67.8751427
67.9023555
67.9407651
67.981469
67.9785777
68.0155624
68.0298262
68.0739829
68.0867554
68.1036325
68.158825
68.145338
68.187102
68.1633335
68.210931
68.2249917
68.2461311
68.2733554
68.2894547
68.3151111
68.3350373
68.3446725
68.3624254
68.3361954
68.3721372
68.3868981
68.4041482
68.4281927
68.4495845
68.4769946
68.4634333
68.5211677
68.504852
68.5506386
68.5897462
68.6176093
68.6263326
68.6311097
68.671874
68.6763385
68.7200268
68.7309106
68.7242707
68.784712
68.7493924
68.7757646
68.77012
68.7629989

86.4765021
87.2273364
87.6534949
87.6404769
87.4148714
87.0162323
86.6925028

86.226827
85.8219411
85.4588156
85.0276595
84.6480481
84.2741676
83.9620927
83.6321052
83.3409875
83.2542031
83.4023091

83676145

84.067156
84.4784745
84.9400597
85.3684013
85.7071712
85.9923517
86.2822912
86.5025831
86.3641361
85.9784718
85.4380761

85.014075
84.5276569
84.1405969
83.6702331
83.2552686
82.8917759
82.5294465
82.1764034
81.8271547
81.9250377
82.0674738
82.3577718
82.6573272
83.0000922
83.3490488
83.6554094
83.9207542
84.2432643
84.3869104
84.6200509
84.8059136
84.9781161

85.240173
85.4558809
85.6017073
85.7413353
85.8582611
85.9625902
86.0265513
86.0917198
86.1044458
86.2131614

86.289216
86.4214207
86.4326887
86.4067692

86.398283

86.384202

ITS-ASTM cordwood-PM-RUN1-HIGH.xIs

4177.63263
4177.67535
4177.72314
4177.76803
4177.8106
4177.84192
4177.89066
4177.92126
4177.97159
4178.0132
4178.07878
4178.086
4178.09892
4178173
4178.16279
4178.21736
4178.23864
4178.25879
4178.28696
4178.34941
4178.37083
4178.41474
4178.45609
4178.50029
4178.52867
4178.5705
4178.60951
4178.64584
4178.68682
4178.68154
4178.73767
4178.77543
4178.80793
4178.81764
4178.86309
4178.87986
4178.91523
4178.95269
4179.02684
4179.04103
4179.08214
4179.09923
417947173
4179.1451
4179.1833
4179.19982
4179.19283
4179.25246
4179.27538
4179.30754
4179.29417
4179.32774
4179.37134
4179.36796
4179.40827
4179.43728
4179.42265
4179.44568
4179.46655
4179.45418
4179.46939
4179.50105
4179.51406
4179.55857
4179.54584
4179.56629
4179.56585
4179.55931

67.1396829
67.1779774
67.212212
67.1869604
67.1955574
67.1879219
67.1517274
67.1428902
67.1350411
67.1523219
67.1527563
67.1297791
67.0701047
67.1445914
67.0938501
67.1211519
67.1296145
67.1391701
67.1324162
67.1775412
67.166888
67.231238
67.24755
67.2436308
67.2866261
67.3207027
67.3191195
67.3399307
67.3084899
67.3053498
67.2813043
67.2648918
67.2470192
67.232418
67.2537551
67.2169278
67.2664443
67.2077453
67.2113375
67.2219888
67.2465139
67.2761777
67.2885164
67.2998174
67.3528795
67.381413
67.3719744
67.4352408
67.412427
67.4152398
67.4337908
67.4414983
67.487743
67.4980967
67.5042718
67.4896035
67.5358714
67.5381483
67.5463995
67.5750583
67.5616267
67.5695966
67.6117536
67.6025726
67.6239587
67.6132238
67.6330186
67.5950289

0.089104138
0.090034401

0.09133686
0.090527729
0.090231195

0.08941999
0.089622701
0.088070685
0.089317323
0.088313751
0.085326039
0.086967044
0.085509572
0.086108567
0.086487295
0.085725953
0.084319983
0.082562109
0.085119517
0.080023862
0.082469129
0.081409384
0.081173038
0.081381355
0.081869553
0.079912754
0.077814949
0.077282134

0.07869843
0.076532257
0.076378565
0.076721823
0.075846774
0.075690606
0.074019712

0.07697456
0.073110136
0.072562069
0.073102014
0.071484957
0.072242062
0.070008324
0.070224918
0.068016488
0.068838093
0.070605761
0.067732206
0.067236468
0.068087864
0.068924483

0.06750372
0.064684453
0.066258417
0.065554084
0.065946827

0.06431251
0.064401908
0.064799848
0.064300733
0.065029088
0.062453264
0.061919179
0.061982154
0.061467574
0.061255996
0.062637256
0.061481941
0.060814948

0078550081
0.079194248
0078460407
0.079477034
0.079369406
0.080785852
0.082463672
0.080223426
0.080410285
0.078187854
0.082630171
0.079381244.
0081650706
0.08178764
0.079783845
0.081239391
0.079954293
0.081154089
0.08169546
0.082489875
0.082025292
0.081396854
0.081530145
0081504481
0.080562374
0.081485844
0.080105116
0.08134479
0.082086396
0.082173685
0.080439703
0.079581732
0.08456717
0.080969621
0.081727235
0082344465
0.083629945
0.083577511
0.083103216
0084581452
0.083703416
0081550156
0.085063647
0081843385
0.083497332
0083788982
0.08127407
0.083967795
0.081466358
0.082119756
0083330241
0082944885
0.084755223
0.083162135
0.083126368
0.08358628
0.082428308
0.084507052
0.081837545
0.081193081
0.085118742
0.0810335
0.080547642
0083254659
0.084440195
0084493443
0085386059
0083628251

0.260856465
0.265021489
0.273255648
0.272835211
0.266919599
0.28509179
0.291059035
0.280390771
0.289446133
0.272429527
0.270108522
0.276090519
0.286945643
0.28933795
0.27954744
0.289015862
0.284806581
0.276454406
0.279648246
0.285802352
0.279781016
0.296155903
0276569964
0.207198388
0278603302
0.200732029
0.280152278
0.285180303
0.280892344
0.20040994
0.281462761
0.267652289
0.20084267
0.291789266
0277172344
0.272665562
0.264259295
0.273609699
0.274185033
0.2665803
0.257677377
0.249632537
0.269282402
0.27097644
0.272163988
0.270406024
0.286756324
0.271773056
0.275670083
0.278512331
0277477221
0.265800894
0.27116576
0.278630348
0274605469
0.281344743
0.286158862
0.275212766
0.280304717
0.271404253
0.28659405
0.28089972
0.270777286
0.265618951
0.283872279
0.276432277
0.278143527
0.259880365

-0.361703657
-0.363304581
-0.36405395
0.359364717
-0.362191882
0.367891627
-0.353857991
0.360148148
-0.348987093
-0.340664556
-0.333556906
-0.36037523
-0.358717535
-0.360261689
-0.35981888
0.356912237
-0.359591799
-0.353403828
-0.369958069
-0.359739402
-0.338598115
-0.332750767
-0.333023264
0.361249494
-0.360704498
-0.361090537
-0.363588433
0.360693144
-0.356923591
-0.358524516
-0.361090537
0.361624178
-0.362225944
0.355595165
-0.331376924
-0.358149831
-0.363145624
-0.359296593
-0.360057316
-0.358921908
-0.362055633
-0.360534187
-0.333375241
-0.35939878
-0.360772623
-0.360852101
-0.359875651
-0.362998021
-0.359387425
-0.360454708
-0.364519467
-0.361408451
-0.360954288
-0.350122501
-0.358036291
0.3439913
-0.349293653
0.37779238
-0.35914899
-0.361669594
-0.363202394
0.350432842
-0.354164551
0.359773464
-0.30860065
-0.352041339
-0.338189368
-0.362180528

-0.213862252
0.21321507
0.21566755

-0.210705819

-0.213919022
-0.19683114

0.212545179

-0.213498921

0186987157

-0.206255022

0.215565363

0.211523312

0.220742821

-0.206970329

0.212306744

0.214180166

0.204756284

-0.201088918

0.225931633
0.21143248
0.21413475

-0.213374027

0.211387064

0.212306744

0.209763431

0.214021209

0.212420284
0.21419152

-0.215009013
-0.21566755

0212511117

0.212249973

0.214679745

0.212249973

-0.213408089

-0.211318939

-0.208321463

-0.212999342

0.212556533

0.214146104

0.212011538

-0.213907668
0.21597411

-0.213691941

-0.208821043

0.207946779
021112592

0.215383698

-0.213464859

0.213249132
0.21444131

0.213794127

-0.210433321

0.205176385

0.212204557

-0.191392538

0193424918

-0.190904313

0211716332

0.214577559

-0.211636853

0.216655354

0213476213

-0.209479579

0.212499763

0.214793286

0.215883277

-0.211035087

0.089234864
0121278994
0.121923171
0.093965387
0146323228
0150517756
0121960051
0105454854
0.093141725
0112467042
0145381549
0.131172769
0100896439
0.151304537
0129087799
0144727537
0114623315
0.147687802
0122980408
0.155612165
0.116319812
0.146736288
0.129641004
0.140400239

016193592
0.159600163
0108282349
0.122247718

0.10365755
0.135910668
0.109602666

0.10839299
0105909711
0105794153

0.13583199
0151968384
0165422345
0125527613
0151366004
0.132812717
0160212377

0.16631485
0.119270242
0.119808696
0142413908
0171205188

0.12976148
0.165754269
0132822551
0119570203
0136082777
0116243593
0.154658193
0.168527673
0134678864
0130371236
0.169356252
0123442642
0.149549031
0.142711409
0.155693302
0.153436223
0.167020495
0.151651213
0122768961
0118812926
0.138411158
0.104523009

346392011
3.44059533
3.4894692
3.4625121
346550187
3.4950701
3.48737931
3.47718394
350154138
3.50758648
3.49758616
348132929
351227766
3.49882698
3.48921513
3.50184298
3.49915481
3.49805659
3.48703673
3.48158172
3.49129519
3.48299792
3.4758628
3.48527959
348195216
3.47758552
3.47206494
3.47793794
3.4841994
3.4789755
3.484124
3.4928081
3.48994946
3.47720361
345577037
3.48277992
3.47901484
3.47383028
350136435
3.48942494
348621225
3.48877421
347781172
3.49263108
3.48226851
3.47871652
3.49816969
3.47949839
347274026
3.48644337
347663155
3.48228326
3.49001995
3.47174695
3.48510912
3.48632699
347448757
3.45333627
3.48433217
3.46920302
346571168
3.4895151
347575134
3.48213574
3.48326346
3.47063726
3.48317495
3.47666433

3.46351361
3.44673222
3.49975309

3.4802655
3.46513143
3.49345064
3.48845622

3.4944374
3.48691544
3.49267369
3.49027401

3.4801819

3.4889791
3.48507634
3.47163221
3.49185413
3.49769762
3.50427052
3.49038547
3.50741601

3.4887234
3.48133421
3.48774975
3.48206034
3.47696921
3.48194724
3.48706132
3.48500094
3.48715639
3.49607816
3.48941675
3.46292025
3.48836934
3.47987702
3.48661712
3.48858735
3.49884337
3.48691052
3.50222653
3.49182135
3.49053299
3.49493733
3.48237178
3.48397484
3.48340607
3.49388993
3.48864308
3.48369291
3.49099195
3.48600081
3.48720884
3.48775959
3.46807858
3.48067036
3.48838738
3.48789236

3.4811916
3.50170365
3.49025106
3.47702658
3.48980686
3.48028189
3.48420268
3.48693183
3.49347359
3.48188987
3.48646468
3.49300331

10.0217967
9.80753398
961879251
9.41695851
9.23253204
9.02752222
8.84071902
8.67309771
8.47568525
8.31500155
8.15164607
7.99120824
7.83936763
7.68440859
752229884
7.36436068
722467421
7.09403982
6.98081706
6.85758743
6.74321319
6.63226882
6.51520641
6.39779978
6.30251319
6.21271766
6.12564719
6.04341625
5.97342959
5.90674577
5.83324318

5.7826474
570862439
5.63898604
557387579

5.5154081
5.46337399
5.41758905
5.37498402
5.34567641
5.29281044

5.2398953
5.20390825
5.15722179
511460856
5.07916242
5.05429276
5.01958832
4.98506419
4.95665811
4.91998672
4.87330026
4.82451982
4.80435445
476796991
4.74120295
469376659
4.67875218
464142514
4.60719605
457574529
4.55701416

45272394
4.50179604
4.47390218
4.44831539
4.42310971
4.39647798

12:50:21
12:51:21
12:52:21
12:53:21
12:54:21
12:55:21
12:56:21
12:57:21
12:58:21
12:59:21
13:00:21
13:01:21
13:02:21
13:03:21
13:04:21
13:05:21
13:06:21
13:07:21
13:08:21
13:00:21
13:10:21
13:11:21
13:12:21
13:13:21
13:14:21
13:15:21
13:16:21
13:47:21
13:18:21
13:19:21
13:20:21
13:21:21
13:22:21
13:23:21
13:24:21
13:25:21
13:26:21
13:27:21
13:28:21
13:20:21
13:30:21
13:31:21
13:32:21
13:33:21
13:34:21
13:35:21
13:36:21
13:37:21
13:38:21
13:39:21
13:40:21
13:41:21
13:42:21
13:43:21
13:44:21
13:45:21
13:46:22
13:47:22
13:48:22
13:49:22
13:50:22
13:51:22
13:52:22
13:53:22
13:54:22
13:55:22
13:56:22
13:57:22

5625318699
5.411056007
5.222314535
5.02048053
4836054062
4.631044247
4444241044
4.276619734
4.079207276
3.918523575
3.755168096
3.504730264
3.442889657
3.28793061
3.125820868
2.967882706
2.828196232
2.697561842
2584339087
2.461109457
2.346735215
2.235790848
2.118728436
2.001321808
1906035209
1816239689
1729169218
1646938273
1576951613
1510267795
1436765205
1.386169427
1312146414
1.242508068
1177397813
1118930123
1.06689601
1021111072
0.978506042
0.949198437
0.896332466
0.843417322
0.807430271
0760743812
0718130587
0.682684447
065781478
0.623110346
0588586216
0.560180131
0523508744
0.476822285
0.428041841
0.407876471
0.371491931
0.344724974
0.297288614
0.282274203
0.244947165
0.210718078
0.179267313
0.16053618
0.130761423
0.105318061
0.077424203
0.051837418
0.026631729
0

Test Data



Time
10.0
0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
185.0

Flue
Temp 1
68.34096
432.6372
610.1988
695.7206
579.8411
560.4999
481.8689
463.6186
475.6708
527.2067
589.9775
654.9071
698.9459
653.5904
593.7031
528.6271
475.8401
438.5335
401.1326

387.22

Room

Tunnel

Temp 2 Dry Bulb 3

66.63036
67.89685
69.60731
72.55953
75.27639
77.22666
77.57439
81.54859
83.71835
85.73237
84.09039
85.12037
85.43549

84.6989
85.19726
83.08843

84.5519
83.70047
83.46558
82.99501

67.42889
91.60035
114.8321
130.2122
121.6332
123.2228
116.2499
106.2004
107.784
113.0595
127.1834
135.6953
143.6041
140.7193
133.5641
127.4856
121.2
115.9743
112.4224
110.4108

DGM 1
In13
64.50036
64.91925
65.05876
65.11629
65.02513
65.09013
65.26957
65.43782
65.54362
65.86654
66.28509
66.69599
66.9886
67.07177
67.12448
67.13814
67.19257
67.32298
67.53209
67.54539

DGM 1
Out 14
64.52124
64.44522
64.51417
64.5972
64.55112
64.49752
64.64776
64.75133
64.88222
65.23865
65.79882
66.33002
66.63268
66.72172
66.83285
66.81396
66.86131
66.98047
67.14247
67.11698

Filter 1
15
83.41576
84.22538
86.57621
84.29191
81.96094
83.77994
82.97126
83.44675
87.1203
81.97681
86.89285
82.8162
86.96387
82.88187
85.51556
84.31266
82.56046
85.5225
86.76389
86.95054

ITS-ASTM cordwood-PM-RUN1-HIGH.xIs

DGM 2
In 16
64.63527
64.90714
64.99904
65.00021
64.82552
64.84667
65.03991
65.19356
65.28142
65.6357
66.13776
66.57498
66.98776
67.13268
67.33766
67.50022
67.66601
67.88772
68.1685
68.08631

DGM 2

Out 17
64.84325
64.76682
64.77729
64.77804
64.64844
64.63242
64.75468
64.824
64.92858
65.50085
66.23542
66.87165
67.29481
67.53023
67.94077
68.1871
68.36243
68.50485
68.72427
68.763

Filter 2
18
83.14678
87.06729
83.48489
85.73154
83.03691
84.33962
82.79369
82.77547
86.93609
82.91578
85.97238
82.37822
87.65349
84.27417
85.3684
84.1406
82.65733
85.24017
86.28922
86.3842

DGM 3
In19
67.00
66.96
66.84
66.88
66.71
66.90
66.94

Filter 3
20

Meter #1
21

Meter #2
22

Draft
23

0.002105
0.070477

0.08612
0.088458
0.081543
0.080028
0.074183
0.073602
0.078092

0.08122
0.084752
0.088518
0.091337

0.08551
0.081173
0.075847
0.070225
0.066258
0.061982
0.060815

Tunnel
24

0.089705
0.0831
0.078679
0.082391
0.081468
0.083775
0.084081
0.082153
0.08494
0.083275
0.08329
0.080339
0.07846
0.081651
0.08153
0.084567
0.085064
0.084755
0.080548
0.083628

%
25

%
25

%
27

Raw Data

Lbs
28
10.12
8.89
6.75
3.93
2.22
20.63
19.34
18.17
16.92
15.46
13.85
11.75
9.62
7.84
6.52
5.71
5.20
4.82
4.53
4.40



Intertek Testing Services

Manufacturer: SBI
Model: 2.3 Series
Date: 2-8-22
Run: 1-High
Project #::G104953694
Test Duration (min): 185
Test Duration (high only): 144

PRESSURE FACTOR:

TEMPERATURE FACTORS

DGM #1:
DGM #2:

VOLUMES SAMPLED

DGM #1:
DGM #2:

TOTAL TUNNEL VOLUME (scf):

SAMPLE RATIOS

Sample Train 1:
Sample Train 2:

TOTAL EMISSIONS

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

EMISSION RATES

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

MAX Allowed

DEVIATION:

1.00017

1.00396
1.00329

22.68098

22.90361

55996

2468.861
2444862

8.888
9.290

2.88
3.01

7.50%

2.21%

ITS-ASTM cordwood-PM-RUN1-HIGH.xIs

RESULTS
Average emission rate:(gr/hr)

Burn Rate (Dry kg/hr):

BAROMETRIC PRESSURE
Average:
Start:
End:

DRY GAS METER VALUES

avg sample flow dscfm DGM #1 Final:

0.12259987 Initial:
0.12380332

DGM #2 Final:

Initial:

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

CALIBRATION FACTORS
DGM #1:
DGM #2:

TUNNEL FLOW RATE:

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

2.948

2.761

29.925
30
20.85

713.333
690.969

613.876
591.210

525.915
526.268

1.0100
1.0070

302.682

Emissions



ITS-ASTM cordwood-PM-RUN1-HIGH.xls

Summary
Room Temp Bar Pressure Relative Humidity Air Velocity
Before After Before After Before After Before After
67 83 30.00 29.85 21.7 23.1 0 0
Average Dilution Tunnel Measurements Sample Data
Burn Velocity Flow Rate Temp Total Sample Particulate Catch
Time (Ft/sec) (dscf/min) (R) 1 2 1 2
185 16.15 302.68 578.02 22.68 22.90 3.60 3.80
Dilution Tunnel Dual Train Precision
Sample Ratios Total Emissions (g)
Train 1 Train 2 Train 1 Train 2 Deviation (%)
2468.86 2444 .86 8.89 9.29 2.21%
Burn Initial Run Average
Rate Surface Draft Time Draft
2.761 0.000 0.002 185.000 @ 0.074
Run Date Burn Rate | Emission

1-High 2022-02-08 2.761 2.948



ITS-ASTM cordwood-PM-RUN1-HIGH.xIs Traverse

E&E Boiler Tunnel Traverse Worksheet

Static Pressure:

Barometer: 30
TUNNEL TUNNEL SQUARE
VELOCITY  TEMP ROOT
A CENTER 0.085 69.700 0.2915
B CENTER 0.084 68.900 0.2898
A1 0.081 69.700 0.2846 PITOT
A2 0.085 69.800 0.2915 CONSTANT= 0.9497
A3 0.078 69.900 0.2793
A4 0.059 68.800 0.2429
B1 0.071 68.400 0.2665
B2 0.083 68.000 0.2881
B3 0.078 67.700 0.2793
B4 0.061 67.100 0.2470

AVERAGE 0.172 68.2 0.2761



ITS-ASTM cordwood-PM-RUN1-HIGH.xls

E&E FUEL LOAD DATA SHEET

Test Load Weight:

Lower Ideal Upper
Firebox Volume: 1.95 cu. ft | 2223] 2340 2457}
Load Volume: 1.9500 cu. ft Loading Density:  10.362  Ibs./ft3

Number of Spacers: Load Density:  10.362  Ibs./ft3

I

Piece Size: Weight Meter Moisture Content
Thick x Wide x Length Ibs Dry Uncorrected %
2 4 16 4.04 20.60 23.60 17.50 84.00
2 4 16 3.72 25.70 18.30 15.50 84.00
2 4 16.5 4.25 19.50 14.30 23.40 86.63
2 4 16.25 5.12 22.60 23.10 22.70 85.31
2 4 16.25 3.07 18.70 26.50 13.60 85.31
0.00
0.00
0.00
0.00
Test Load Weigh Ibs. Dry Weigh kg.
Average Moisture Content: %

Pre-test moisture content: %

wet

Coal Bed Range: 4.1 Ibs. to Ibs. 20% to 25% of test load

Load Data



ITS-ASTM cordwood-PM-RUN1-HIGH.xls High Fire Fuel Load Calculator

November 20 Adjunct to ASTM E XXXX Wood Heater Cordwood Test Method THIS DOCUMENT IS NOT AN ASTM STANDARD; IT IS UNDER CONSIDERATION WITHIN AN ASTM
3 ’ ) TECHNICAL COMMITTEE BUT HAS NOT RECEIVED ALL APPROVALS REQUIRED TO BECOME AN ASTM STANDARD.
Cordwood Fuel Load Calculators - 10 Ib/ft” Nominal Load Density IT SHALL NOT BE REPRODUCED OR CIRCULATED OR QUOTED, IN WHOLE OR IN PART, OUTSIDE OF ASTM
Core 45-65% of Total Load Weight, Remainder 35-55% of Total Load Weight COMMITTEE ACTIVITIES EXCEPT WITH THE APPROVAL OF THE CHAIRMAN OF THE COMMITTEE HAVING
JURISDICTION AND THE PRESIDENT OF THE SOCIETY. COPYRIGHT ASTM, 100 BARR HARBOR DRIVE, WEST
Values to be input manuallyl I CONSHOHOCKEN, PA 19428. ALL RIGHTS RESERVED.
IFor All Usable Firebox Volumes - High Fire Test Only
INominal Required Load Density (wet basis) 10|1b/ft?
Usable Firebox Volume 1.95|t?
Total Nom. Load Wt. Target 19.50 Ib
Total Load Wt. Allowable Range 18.50 to 20.50 b
Core Target Wt. Allowable Range 8.80 to 12.70 b
JRemainder Load Wt. Allowable Range 6.80 to 10.70 b
Mid-Point
Core Load Pc. Wt. Allowable Range 2.90 to 4.90 b 3.90
JRemainder Load Pc. Wt. Allowable Range 2.00 to 10.70 b 6.35 Fuel Piece Moisture Reading (%-dry basis)
Pc. # 1 2 3 Ave. Pc. Wt. Dry Basis
Core Load Piece Wt. Actual 1 4.043 3.5 In Range 20.6 23.6 17.5 20.6 In Range 3.35 Ib 1.52 kg
2 3.721 3.5 In Range 25.7 18.3 15.5 19.8 In Range 3.11 Ib 1.41 kg
3 4.253 3.5 In Range 19.5 14.3 23.4 19.1 In Range 3.57 Ib 1.62 kg
Core Load Total. Wt. Actual 12.02 In Range
Pc. #
JRemainder Load Piece Wt. 1 5.124 5.2 In Range 22.6 231 22.7 22.8 In Range 4.17 b 1.89 kg
(1to 3 Pcs.) 2 3.065 3.2 In Range 18.7 26.5 13.6 19.6 In Range 2.56 Ib 1.16 kg
3 NA 0.00 Ib 0.00 kg
Remainder Load Piece Weight Ratio - Small/Large 60% In Range <67% Total Load Ave. MC (%-dry basis) 20.5 In Range
Remainder Load Tot. Wt. Act 8.19 Ib In Range Total Load Ave. MC % (wet basis) 17.0
Total Load Wt. Actual 20.206 b In Range Total Test Load Weight (dry basis] > 16.77 b 7.60 kg
Core % of Total Wt. 59% In Range 45-65%
JRemainder % of Total Wt. 41% In Range 35-55% Kindling Moisture (%-dry basis)
Actual Load % of Nominal Target 104% In Range 95-105% 10 10 10 | 10.0 In Range 3.59 Ib 1.63 kg
Actual Fuel Load Density 10.4 Ib/ft’ Start-up Fuel Moisture Readings (%-dry basis)
Kindling and Start-up Fuel 22.4 22.4 17.1 21.2 In Range 5.00 Ib 2.27 kg
Maximim Kindling Wt. (20% of Tot. Load Wt.) 4.04 Ib 23.2 23.1 18.9
Actual Kindling Wt. [ 39| In Range 19.5% Total Wt. All Fuel Added (dry basis] > 2535 Ib 11:50 kg
Maximum Start-up Fuel Wt. (30% of Tot. Load Wt.) 6.06 Ib Total Wt. All Fuel Burned (dry basis) > 21.0 Ib 9.5 kg
Actual Start-up Fuel Wt. I 6.06|Ib In Range 30.0%
Allowable Residual Start-up Fuel Wt. Range 2.0 to 4.0 b Mid-Point
Actual Residual Start-up Fuel Wt. I 2.22|Ib In Range 3.0
Total Wt. All Fuel Added (wet basis) 30.21 Ib
High Fire Test Run End Point Range Low High Mid-Point
Based on Fuel Load Wt. (w/tares) 1.8 to 2.2 b 2.0
Actual Fuel Load Ending Wt. I 2.18|Ib In Range




ITS-ASTM cordwood-PM-RUN1-HIGH Emissions

6" Tunnel 0.1963 ft* (ASTM E2515 Formula)
Manufacturer: SBI 12" Tunnel 0.7854 ft?
Model: 2.3 Series Tunnel area (ft2): 0.349 Manufacturer: SBI
Date: 2-8-22 Wood moisture (% wet): 16.93 Model: 2.3 Series
Run: 1-High Load Weight (Ibs wet): Date: 2-8-22
Project #: G104953694 Burn Rate (Dry kg/hr): 2.761 Run: 1-High
Test Duration: 185 End of test weight (Dry Ib) 10.8%
Total Gas Volume (DGM 1): 22.670 Final Temperature (DGM #1) Degrees Rankin: 525.915
Total Gas Volume (DGM 2): 22.893 Final Temperature (DGM #2) Degrees Rankin: 526.268
Average Barometric Pressure: 29.925 Final Tunnel Temperature Degrees Rankin: 578.024
Molecular Weight: 28.78 Final Tunnel Velocity (feet per second): 16.150916
Pitot Correction: 0.949656622 Standardized Tunnel Flow (dscfm): 302.682063
Calibration Factor (DGM #1): 1.0100
Calibration Factor (DGM #2): 1.0070 Average | Average
(1) VS: = 0.073950882 Inlet + Inlet +
(2) VS: 0.07323032 Filter Filter Outlet Outlet Average Average #1 #2 Average
Face Face Delta-P Tunnel Temp. Temp. 100.4 100.4 dDGM dDGM 0.3
Elapsed = DGM 1 DGM 1 DGM 1 DGM 2 DGM 2 DGM 2 | Tunnel Velocity Velocity (in. H20) ' Velocity Meter 1 Meter 2 Proportional Rates Vol.Std. Vol.Std. SQRT
Time Reading | InletT ' Outlet T | Reading Inlet T Outlet T | Dry Bulb DGM 1 DGM 2 Tunnel Ft/Sec Deg.R Deg.R PR1 PR2 (ft3) (ft3) Time Delta-P
0.00 690.97 = 64.50 6452 | 59121 = 64.63526742 @ 64.84325 67.42889 0.090 16.057 524.5 524.7 0 0.29950872
10.00 692.18 64.92 64.45 592.44 64.90713857 © 64.76682 91.60035 10.61 10.75 0.083 15.805 524.7 524.8 98.11 98.48 1.231 1.247 10 0.28827147
20.00 693.38 65.06 64.51 593.65 64.99904423 < 64.77729 114.8321 10.53 10.57 0.079 15.699 524.8 524.9 102.12 101.62 1.221 1.226 20 0.28049734
30.00 694.58 65.12 64.60 594.87 65.00020628 © 64.77804  130.2122 10.53 10.65 0.082 16.279 524.9 524.9 101.10 101.37 1.221 1.236 30 0.28703876
40.00 695.79 65.03 64.55 596.09 64.82551692 « 64.64844 121.6332 10.56 10.65 0.081 16.069 524.8 524.7 101.29 101.25 1.225 1.236 40 0.28542579
50.00 697.00 65.09 64.50 597.31 64.84666985 @ 64.63242 123.2228 10.59 10.66 0.084 16.318 524.8 524.7 100.27 100.07 1.228 1.237 50 0.28943848
60.00 698.22 65.27 64.65 598.54 65.03990719 | 64.75468 116.2499 10.67 10.72 0.084 16.249 525.0 524.9 100.24 99.80 1.238 1.244 60 0.28996638
70.00 699.44 65.44 64.75 599.77 65.19356352 64.824  106.2004 10.65 10.76 0.082 15.921 525.1 525.0 100.31 100.44 1.236 1.248 70 0.286624
80.00 700.65 65.54 64.88 601.01 65.28142313 |+ 64.92858 107.784 10.66 10.75 0.085 16.212 525.2 525.1 98.82 98.80 1.236 1.247 80 0.2914441
90.00 701.86 65.87 65.24 602.23 65.63569569 « 65.50085 113.0595 10.56 10.67 0.083 16.126 525.6 525.6 99.32 99.42 1.225 1.238 90 0.28857356
100.00 703.07 66.29 65.80 603.45 66.13775659 | 66.23542 127.1834 10.57 10.66 0.083 16.325 526.0 526.2 100.50 100.39 1.226 1.237 100 0.28859944
110.00 704.27 66.70 66.33 604.67 66.57497988 | 66.87165 135.6953 10.48 10.61 0.080 16.149 526.5 526.7 102.12 102.33 1.216 1.230 110 0.28344153
120.00 705.47 66.99 66.63 605.89 66.98776253 |« 67.29481 143.6041 10.46 10.59 0.078 16.065 526.8 527.1 103.73 103.98 1.213 1.228 120 0.28010785
130.00 706.68 67.07 66.72 607.11 67.13268354 | 67.53023 1 140.7193 10.55 10.63 0.082 16.349 526.9 527.3 102.25 102.03 1.223 1.233 130 0.28574588
140.00 707.89 67.12 66.83 608.34 67.33765553 | 67.94077  133.5641 10.53 10.63 0.082 16.240 527.0 527.6 101.52 101.46 1.221 1.233 140 0.28553484
150.00 709.10 67.14 66.81 609.57 67.5002229 68.1871 | 127.4856 10.58 10.65 0.085 16.454 527.0 527.8 99.66 99.27 1.227 1.236 150 0.29080435
160.00 710.31 67.19 66.86 610.80 67.6660096 68.36243; 121.2 10.55 10.67 0.085 16.414 527.0 528.0 98.57 98.63 1.224 1.238 160 0.29165673
170.00 711.52 67.32 66.98 612.03 67.88772163 | 68.50485 115.9743 10.54 10.67 0.085 16.310 527.2 528.2 98.18 98.30 1.223 1.238 170 0.2911275
180.00 712.73 67.53 67.14 613.26 68.16850151 | 68.72427 1 112.4224 10.53 10.67 0.081 15.851 527.3 528.4 100.25 100.42 1.221 1.237 180 0.28380917

185.00 713.33 67.55 67.12 613.88 68.08631286 68.763 | 110.4108 10.56 10.77 0.084 16.123 527.3 528.4 98.54 99.35 0.613 0.625 185 0.2891855



Time
10.0
0.0
10.0
20.0
30.0
40.0
50.0
60.0

Flue
Temp 1
68.34096
432.6372
610.1988
695.7206
579.8411
560.4999
481.8689

Room

Tunnel

Temp 2 Dry Bulb 3

66.63036
67.89685
69.60731
72.55953
75.27639
77.22666
77.57439

67.42889
91.60035
114.8321
130.2122
121.6332
123.2228
116.2499

DGM 1

In13
67.00
66.96
66.84
66.88
66.71
66.90
66.94

DGM 1

Out 14
67.00
66.96
66.84
66.88
66.71
66.90
66.94

Filter 1

15
86.48
85.27
82.52
85.30
81.51
85.45
84.89

ITS-ASTM cordwood-PM-RUN1-HIGH-1sthour.xls

DGM 2

In 16

DGM 2
Out 17

Filter 2

18

DGM 3

In 19

Filter 3

20

Meter #1
21

Meter #2
22

Draft
23
0.002105
0.070477
0.08612
0.088458
0.081543
0.080028
0.074183

Tunnel
24

0.089705

0.0831
0.078679
0.082391
0.081468
0.083775
0.084081

co

%
25

Cco2

%
25

02

%
27

Raw Data

scale
Lbs
28
10.12
8.89
6.75
3.93
2.22
20.63
19.34



Intertek Testing Services

Manufacturer: SBI
Model: 2.3 Series
Date: 2-8-22
Run: 1-High
Project #::G104953694
Test Duration (min): 60
Test Duration (high only): 144

PRESSURE FACTOR:

TEMPERATURE FACTORS

DGM #1:
DGM #2:

VOLUMES SAMPLED

DGM #1:
DGM #2:

TOTAL TUNNEL VOLUME (scf):

SAMPLE RATIOS

Sample Train 1:
Sample Train 2:

TOTAL EMISSIONS

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

EMISSION RATES

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

MAX Allowed

DEVIATION:

1.00017

1.00211
1.14783

4.72027
0.00000

18344

3886.285
#DIV/0!

5.052
#DIV/0!

5.05
#DIV/0!

7.50%

#DIV/0!

ITS-ASTM cordwood-PM-RUN1-HIGH-1sthour.xIs

RESULTS

Average emission rate:(gr/hr) #DIV/0!
Burn Rate (Dry kg/hr): 2.761
BAROMETRIC PRESSURE
Average: 29.925
Start: 30
End: 29.85
DRY GAS METER VALUES
avg sample flow dscfm DGM #1 Final: 293.066
0.07867122 Initial: 288.275
0
DGM #2 Final: 0.000
Initial: 0.000
TEMPERATURES (DEG. RANKIN)
DGM #1: 526.889
DGM #2: 460.000
CALIBRATION FACTORS
DGM #1: 0.9830
DGM #2: 0.0000
TUNNEL FLOW RATE: 305.739
PARTICULATE CATCH (mg)
Total Sample Train 1: 1.3
Total Sample Train 2: 0
Filter and seal Sample Train 1: 1.1
Filter and seal Sample Train 2:
Probe Sample Train 1: 0.2

Probe Sample Train 2:

Emissions



Elapsed
Time
0.00
10.00
20.00
30.00
40.00
50.00
60.00

Manufacturer:

Model:

Date:

Run:

Project #:
Test Duration:

Total Gas Volume (DGM 1):
Total Gas Volume (DGM 2):

Average Barometric Pressure:
Molecular Weight:

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

(1) VSs:
(2) VS:
DGM 1 DGM 1 DGM 1 DGM 2
Reading | InletT ' Outlet T | Reading
288.28 67.00 67.00 0.00
289.10 66.96 66.96 0.00
289.89 66.84 66.84 0.00
290.68 66.88 66.88 0.00
291.47 66.71 66.71 0.00
292.24 66.90 66.90 0.00
293.07 66.94 66.94 0.00

SBI
2.3 Series
2-8-22
1-High
G104953694
60
4.719
0.000
29.925
28.78

0.949656622

0.9830

0.358887932
#DIV/0!

DGM 2
Inlet T
0

o o oo oo

DGM 2

Tunnel

Outlet T | Dry Bulb

0

o o oo oo

67.42889
91.60035
114.8321
130.2122
121.6332
123.2228
116.2499

6" Tunnel
12" Tunnel

Filter
Face
Velocity
DGM 1

6.97
6.71
6.75
6.71
6.55
7.00

ITS-ASTM cordwood-PM-RUN1-HIGH-1sthour

0.1963 ft* (ASTM E2515 Formula)
0.7854 ft*
Tunnel area (ft2): 0.349 Manufacturer: SBI
Wood moisture (% wet): 16.93 Model: 2.3 Series
Load Weight (Ibs wet): Date: 2-8-22
Burn Rate (Dry kg/hr): 2.761 Run: 1-High
End of test weight (Dry Ib) 10.8%
Final Temperature (DGM #1) Degrees Rankin: 526.889
Final Temperature (DGM #2) Degrees Rankin: 460.000
Final Tunnel Temperature Degrees Rankin: 569.311
Final Tunnel Velocity (feet per second): 16.0681143
Standardized Tunnel Flow (dscfm): 305.738807
Average | Average
Inlet + Inlet +
Filter Outlet Outlet Average Average #1 #2
Face Delta-P Tunnel Temp. Temp. 101.2 #DIV/0! dDGM dDGM
Velocity (in. H20) ' Velocity Meter 1 Meter 2 Proportional Rates Vol.Std. Vol.Std.
DGM 2 Tunnel Ft/Sec Deg.R Deg.R PR1 PR2 (ft3) (ft3)
0.090 16.057 527.0 460.0
0.00 0.083 15.805 527.0 460.0 101.21 #DIV/O! 0.808 0.000
0.00 0.079 15.699 526.8 460.0 102.22 #DIV/O! 0.778 0.000
0.00 0.082 16.279 526.9 460.0 101.84 #DIV/O! 0.783 0.000
0.00 0.081 16.069 526.7 460.0 101.10 #DIV/O! 0.778 0.000
0.00 0.084 16.318 526.9 460.0 97.36 #DIV/O! 0.759 0.000
0.00 0.084 16.249 526.9 460.0 103.23 #DIV/O! 0.811 0.000

Time

20
30
40
50
60

Emissions

Average
0.3
SQRT
Delta-P
0.29950872
0.28827147
0.28049734
0.28703876
0.28542579
0.28943848
0.28996638



Ambiant
83.4361902
823737661
86.3213003
85.9908574
86.2120512
853751738
85.4973611
86.0509657

83.939175
83.7172465
83.2544614
825732461

82.825317
826718475
82.3064554
815503267
81.6652409
80.7154447
80.7708354

79.936177
80.1508326
79.6231271
79.4956982

79.411532
79.0948364
79.1533311
78.5717596
78.4989971
78.1237643
77.9174528
77.6044314
77.6073895

77.119122
77.2978264
77.0984777
76.8921457
76.5754004
76.6641182
76.4333184
76.2941077
76.1171265
75.7183859

75.763584
75.8691835
75.5409138
75.5625363
75.6293936
75.3987711

Flue

365.97294
528.091939
347.976732
456.171296
492598909
485.087073
502.209032
490.486671
488.063478
481.378626
460.756215

432.16568
379.885792
343.466803
315.844605

29559225
280.134484
270051495
261.684109
256535664
253.948724

25133696

248.16321
244634213
238.251001
231224291
225.222209
220343937
217.083343
214250061
211577809
209.772071
207.943916
205553859
202.420633
199.813114
196.293311
192.256159

189.40885
186.725541
184.861699
184.427111
184.645553

183.14672
181.993825
180.835506
179.708298
179.708676

Dilution Tunn
117.561187
116.166639
99.0870485
103.627568
115.043397
115.750917
117.431732
117.492587
116.838217
116.142249
114.231987
111.806036
107.295583
104.014611
101.177481
98.7525276
96.8248683

95.135456
94.1105968
92.9643435
92.1254085

91.729142
91.0301417
90.6031238
90.0870684

89.276657
88.3383027
87.6388564
86.9465847
864351125
85.8321486
85.3639097
85.0405156
84.5532028
84.0381827
83.5756665
83.0799948
82.6162601
82.2189004
818564872
81.4070559
811212642
80.8841896
80.7558197
80.3591617
80.2211601
80.0528374

79.976953

Firebox Top

367.94288
436737821
465.925647
452888245
566.725451

55624914
581.885613
580.362849
573.385918
557.344816
539.770599
519.928127
480.420663
431508535
389.060393
354382094
327.872716
309517008
297.650248
289.778688
284.790224
281.097963
276.992901
272890451
267.407232
259.444698
251.410372
244854823
239.404219
235114402
231614296
229095733
226795121
224396747
221503896
218.287878
214.427773
209.695443
205.210606
201639668

198.79045
197.470778
197.271919
196.719747
195.453811
193.746948
192.118048
191.780197

Firebox Back
452.864602
418.541584
397.103982
362.144691
381.521826

40263939
416.078251
429697839
437613601
446.436632
455.270857
461.199528
460.408677
453.390033
442739778
422565893

401.87954
387.557656
378.346333

37257285
368.851144
368.138456
367.611434
364.349052
356.531718
350.807438
343.370394
335.951324
328378174

32155073

316.09067
312.630803
309.725219
306.922114
305.030618
302.826433
299.676662
295.675472
291.399838
288.494909
286.485038
287.147442
292.868711

294.69703
293.380965
291335346
289.056281

288.11806

Firebox Riaht

385.189282
378.844569
367.623097
344931495
337.823657
343280775
347.904712
353.133521
352450105
352336698
355.331218
361.021777

367.93279
369.497174
369.794759
368.010719
363.789142
358532511
353.189188
347.943039
343563595
340.135592
337.049475
333.382173

328.90111
321.982941
314.170811
306.845631
300.403284
295350653
291.829563
288.579604
285.688443
283514188
281572472
279.338882
275.857923
271201337
265.917952
261640375
258.221767
255421129
252747669

25124576
249736238
247861535

24579051

244.82327

Firebox Left
375.651504
372.891583
369.222197
350.630368
348.588644
355.636313
365.006388
374.868589
379.839983
384.818356
386.963381
387.615296
389.888315
389.264763
385.799949

378.56087
369.314263
360.210739

353.25922
347.105868

342.18111
338.548707
335.622651
332.885671
329.866016
324.648491
318.039376

311.28807
305.209889
299.253874

293.39681

288.29994
283.694247
279.668006
276.236171
273.104098
269.114209

264.87432
261.162151

258.18028
255.533652
253.510518

252.44475
251.648681
250.377668
248.961713
247.193962
246.454444

446.963419
437.488484
425616102
406.360631
386.078184
364.920561
352037975
342129265

337.09631

336.41095
339.367931
344767211
354.157405
367.063285
376.068671
379.426481
380.253665
380513392
380.417641
380.993054
382.170059
384314377
385.830257
386.508988
378.280928
366.984033
355.811978
346.020358

338.09218
331.850171
326.388065

32109765
317.659137
315.250355
312619539
309.748281

306.52452
303.655516
301.339284
299.916626
298.349303
297650985

297.06576
296.304079
294.755567
292836759
290.727437
289.797933

Firebox Botto DGM Inlet 1

66.8299639
67.1800753
67.1560954
67.0898795
66.9377258
66.9101982

66.825749
67.0938263
67.5915994
67.7123701
67.8360564
67.9245397
67.9069994
67.9442181
67.8551394
67.8956425
67.9429531
67.9610274
68.0784892
67.9813855
68.0376141
68.1756679
68.2564227
68.3794329
68.4346008
68.3670754
68.3828672
68.3189091
68.2949754
68.2894777
68.2706132
68.2798394
68.3522784
68.0743535
67.8102891

67.594672

67.505072
67.3564264

67.183397
67.0744294
66.9458844
66.8499701
66.7484929
66.6826463
66.5640735
66.5469819
66.5031311
66.4663824

DGM Outlet 1 Probe Temp

66.9342724
66.8746804
66.7130035
66.6680553
66.4503546
66.3877655
66.2461192
66.5977268
67.2024123
67.4120558
67.5236632
67.5733693
67.6204763
67.6610367
67.6207465
67.6883643
67.7069015
67.7379069
67.8658072
67.7995562
67.8457805
67.94131
67.9436736
68.0633657
68.1423104
68.1590088
68.1652115
68.1754714
68.1494512
68.1944082
68.1909713
68.1522447
68.1442104
67.9780235
67.6626465
67.4249069
67.1634284
66.9930644
66.8008127
66.668876
66.5127652
66.4280995
66.3750137
66.2732641
66.2181089
66.1580257
66.0882895
66.0765773

81.3540261
83.3832956
82.7958214
84.5547382
86.2265127
86.6537052
82.0734639
857269725
86.6720531
858649418
86.8360925
851113063
83.4539621
82.4056552
82.3110098
84.1654454
84.1978926
83.0221495
83.5173644
84.6533042
85.4495195
85.6400926
85.8065122
85.6895599

85.202761
852259303
85.0952395
850115615
84.3286713
83.6696219
83.5313276
83.0558998
82.9349344
83.9058912
85.0278118
84.5944842
84.4361694
84.5282473

84.303766
84.3806132
84.5877638
84.1502368
84.2692752
84.0902548
84.5943611
84.9636323
85.0156935
84.7316093

DGM inlet 2
67.7076679
67.6764589
67.4197381
67.2229604
66.9444014
66.8709783
66.6292179

66.750449
67.3838748
67.6431347
67.8452315
68.0671602
68.1563726
68.1643982
68.1762411
68.3343221
68.3932974
68.3888531
68.5125453
68.4283863

68.456669
68.6472247
68.7137878
68.9113872
68.9202728
68.8856938
68.8585466
68.7946029
68.7727589
68.7951923
68.7754986
68.7642962
68.9088332
68.5196672
68.1697605
67.8478349
67.6297855
67.4348478
67.2046729
67.0898657
66.9004067
66.8357839
66.7426512
66.6492643

66.583269

66.524865
66.4847695
66.4534457

DGM outlet 2
68.1176136
67.9020879
67.4714616
67.1712309
66.9089372
66.7061638
66.4948488
66.6144183
67.5853429
68.0372463
68.2772501
68.4190837
68.5474713
68.6113606
68.6653072

68.780832
68.8981537
68.8607796
68.9886125
69.0186837
69.0415401
69.0970032
69.1318759
69.2690055
69.3454048
69.4075191
69.3266176
69.3564592
69.4150535
69.4366466
69.4986383
69.4274303

69.438154
69.1049376

68.615888
68.1547602
67.7895251
67.5120151
67.2735052

67.107805

66.947136
66.7932247

66.712191
66.6425878
66.5569795
66.4722843
66.4196682
66.3920994

Probe Tem ; Probe Temp ¢

80.3723149
84.9203615
83.6334301
85.8048928
81.9601579
86.9023692
82.8886251

83.531952
85.8457009

81.834263
87.0599527

85.150168
83.4974091
82.3990309
82.3238448

86.230413
84.7607523
79.5204162
82.9210249
85.0663713
85.8665461
85.9752581
86.1610687
84.3710888
83.3994561
83.1528352
83.2682446
85.9494425
85.1842091
80.9933193
83.6074597
86.1904715

86.246141
81.7915999

81.216179
83.8950623

85.491314
86.1305018
86.2405019
86.2776067

86.343669
86.4461777
86.4750123
86.7287372
86.5089055
86.6006337
86.6043179
86.5567855

ITS-ASTM cordwood-PM-RUN1-LOW xis.

82.6837402
85.9863948
83.5068192

83.155608
82.7132764
83.7255314

84.929758
4180.94165
4180.93378
4180.98929

4181.0359
4181.11134
4181.20846
4181.24186
4181.30201
418127224
4181.38029
4181.33522
4181.32119

4181.2039
4181.07502
4180.85727

4180.9404
4180.81816
4180.71964
4180.57637
4180.65237
4180.66258
4180.50519
4180.39979
4180.39554
4180.35112
4180.24485
4180.31324
4180.32198
4180.13904
4179.82833
4179.60543
4179.44533
4179.28895
4179.05171

4178.9571
4178.94237
4178.67787
4178.45032
4178.37995

4178.3904
4178.38873

DGM inlet3 Manométre Draft  Man:
0.05967

67.7894131
67.8061672  0.080024034
67.7204684  0.058943826
67.8185951 0.077358271
67.7286372  0.075398325
67.9350207  0.076147407
67.7122133  0.077230403
67.8867658  0.077110845

68.064536 0.07343624
68.0660199  0.075339226
68.2363872  0.074690353
68.2581401 0.069313997
68.3048151 0.062137183
68.3461965 0.05778679
68.2387878  0.054283556
68.1337583  0.051623046
67.9854896  0.049179541
67.7825329  0.046025482
67.7936573  0.046619133
67.8066462 0.04614245
67.8074117  0.046621543
67.8558172  0.042780001
67.7601729  0.043683906
67.8481798  0.043677538
67.9050206  0.041994851
67.8933715  0.041731197
67.8240898  0.039312385
67.8572889  0.039274808
67.8946556  0.038385598
67.8366092  0.038466144
67.8969795  0.036713589
67.9328975  0.036884402
67.8748178  0.036341564
67.7978622  0.035979686
67.7452275  0.036885361
67.7911157 0.03514528

67.755326  0.035743602
67.6567484  0.034932496

67.604704 0032863261
67.6300648  0.034276804
67.5820544  0.032235475
674957619 0.033778575
67.5507351 0.033581584
67.5395546  0.033557809
67.4356281 0.032227411
67.3693213  0.032490015
67.3163097  0.033351221
67.3383932  0.031398758

ométre Tunnel Trans Vacuum S\ Trans Pressic Trans Pressic Trans VacuumsSvst

0.084272258
0.081443416
0.087191374
0.086781373
0.082957371
0082656347
0.08096797
0.083457588
0.085421025
0084596273
0082648936
0.084031444
0.08229365
0085068537
0085627461
0.087351757
0.085843685
0.085228522
0.081896724
0.083921313
0085398491
0.083342066
0.087121303
0.086257517
0.086429767
0086798052
00865503
0.085121822
0.085253055
0.085404488
0.084227777
0086559395
0083802197
0.087918547
0085319159
0.084031743
0.08728044
0087038609
0086541492
0084609067
0086620164
0.087233117
0085737043
0086900221
0.091355411
0.084401566
0.08679381
0086786362

-0.264093892
0119769357
0.11547894
0.168884183
0.172862346
0.161272073
0171055208
0.171601037
0.186670359
0.19894169
0.219053788
0.220479829
0.229304074
0.235030367
0.244063601
0.241725385
0.245929748
0.23645395
0.238285675
0.238701194
0.244823336
0.256851256
0.24836877
0.249809563
0.265419797
0.259641871
0.25660047
0.240085437
0.253128797
0.252536252
0.254451573
0.24827534
0.244370937
0.266250835
0.264475659
0.250468493
0.25304766
0.251724884
0.28101282
0.258953438
0.266501621
0.26443632
0.268500538
0.260359809
0.26407981
0.276260169
0.258503497
0.268129275

-0.3613063
0.3641334
0.3672672
-0.3585586
-0.351678
-0.3320355
0.3402445
-0.343469
0.3612268
0.3593647
0.3632592
-0.3592066
0.3611587
0.3621351
-0.357866
0.3571734
0.3625212
-0.362805
0.3616242
0.3611927
0.3554703
0.3584223
0.3614198
0.3431284
03635884
0351678
-0.3464665
-0.3609543
0.3607613
0.3588197
-0.3680733
0.3579795
0.3645422
-0.3604888
0.3634522
-0.3600573
-0.36008
0.359149
-0.3614539
-0.3605796
-0.3549707
0.3527453
0.3507621
0.3596713
-0.35899
0.3459215
-0.3583883
0.3614993

-0.2099224
0.2112054
-0.2153837
0.2051196
-0.2257954

-0.213567
0.2244102
0.2123408
0.2126814
-0.2138509

-0.212057
0.2129653
-0.2092071
-0.2080035
0.2162012
-0.2083555
-0.2108761
-0.2098088
0.2147252
-0.2086394
0.2129312
0.2111373
0.2101268

0.214271

-0.208276
0.2289972
0.2137033
0.2170187
-0.2103766

0.223218
-0.2120797
0.2242399
0.2139758
0.2129539
0.2132378
0.2131242
0.2151907
0.2035187
-0.2145662

0.211898
0.2154518
0.2118639
-0.2142029
0.2155086
0.2201411
0.2116596
-0.2081739

-0.370847828
-0.001894087
0.029997604
0.053743649
0.073250909
0.043363052
0.04064128
0.051144812
0.059142936
0.070440624
0.134194501
0.129259907
0.098936862
0.145071754
0.116651736
0.138666862
0.104085362
0.105828575
0.120034896
0.152489627
0.125800528
0.158882225
0.128591143
0.13656468
0.137476855
0.146960029
0.168913687
0.147923836
0.166823799
0.132643067
0.164399529
0.16283826
0.137140014
0.129943423
0.154215628
0.187474351
0.12607836
0.180280219
0.173995803
0.184332143
0.164463455
0.147100174
0.193832528
0.166509087
0.189303618
0.202029806
0.152342105
0.166681195

Massflow 1
-0.0006388
35156264
3.45547369
3.50718653
3.51722127
3.49431118
3.50851259
3.49262288
3.5004366
3.44016423
3.52517104
351191214
3.54275561
358577288
3.59047062
3.5800474
3.60237396
3.59688452
3.61023194
3.65110032
3.69427003
3.71423788
3.70835341
3.68784956
3.72496597
3.72237943
3.71864222
3.70345406
3.76530819
3.77289079
3.75555702
375552423
3.74811538
3.73055212
3.77035998
3.75199683
3.76520328
3.7780688
3.76919202
3.77007805
3.77291538
3.77050586
3.77037637
3.76778983
3.77102547
3.76124151
3.78887065
3.76402803

Massflow 2
0.19189314
3.49291956
3.48368964
350166267
3.49419481
3.47741505
3.48213246
345907321
3.47757897
3.46779993
353502548
35326635
3.54937932
357896394
357805095
357085845
3.6094386
361091218
3.60704712
367543973
371358879
370361633
3.69008697
369153924
370151333
369852192
3.69330294
36855597
3.6887265
37022198
3.68690543
3.69162939
3.68873469
368197985
371644906
372714765
372650675
371410511
372916378
372966535
372038342
370103307
376329534
374707781
376217909
377133854
375365071
3.7595401

Balance
3.76384839
24.2353502
22.8131978
21.2388934
19.4333613
17.9395873
16.3062619
147872002
13.3617163
12.0487913
10.8860678

9.9095492
9.27818585
8.83482636
8.48506926
8.24328151
8.02234347
7.82143967
7.60196455
7.40569539
7.19715735
7.00262566
6.80084493
6.61842229
6.43511043
6.29101061
6.14496432
6.00437222
5.86830413
5.72271679
5.59196356
5.45890736
5.32773206
5.19850322
5.07181503
4.94926154
4.83692392
472714743
4.62908661
452248183
4.41123422
4.30571537
4.18734575
4.09021104

3.9895522

3.8895654

3.782264
37443018

Date
14:19:31
1

Run time

Weiaht for BR
2251

20.49104842
19.06889604
17.49459162
15.68905954
14.19528547
12.56196015
11.04289843
9.617414526
8.304489526
7.141766005
6.165247405

5.53388405

5.09052456
4.740767463
4.498979717
4.278041677
4.077137877
3.857662759
3661393592
3.452855554
3.258323864

3.05654313
2874120496
2.690808635

254670881
2.400662521
2260070429

2.12400233
1.978414996
1.847661769
1714605568
1.583430265
1454201427
1.327513237
1.204959747
1.092622122
0.982845633
0.884784811
0.778180035
0.666932429
0.561413575
0.443043959
0.345909244
0.245250404
0.145263606
0.037962201

weia weiaht loss %

it 223%
it 21.3%
Hith 21.7%
it 21.9%
Hith 206%
it 20.3%
Hith 18.9%
it 17.3%
Hith 15.3%
it 12.3%
Hith 9.1%
it 6.3%
Hith 4.6%
it 3.6%
Hith 2.9%
it 2.8%
Hith 2.7%
it 2.8%
Hith 2.7%
it 2.7%
Hith 26%
it 2.5%
Hith 2.3%
it 2.4%
Hith 19%
it 19%
Hith 19%
it 18%
Hith 18%
it 18%
Hith 1.7%
it 17%
Hith 1.7%
it 16%
Hith 15%
it 1.4%
Hith 14%
it 1.4%
Hith 14%
it 15%
Hith 14%
it 14%
Hith 13%
it 1.4%
it 11%

Test Data



Time
10.0
0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
190.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
270.0
280.0
290.0
300.0
310.0
320.0
330.0
340.0
350.0
360.0
370.0
380.0
390.0
400.0
410.0
420.0
430.0

450.0
460.0
465.0

Flue
Temp 1
365.9729
528.0919
347.9767
456.1713
492.5989
485.0871

502.209
490.4867
488.0635
481.3786
460.7562
432.1657
379.8858
343.4668
315.8446
295.5922
280.1345
270.0515
261.6841
256.5357
253.9487

251.337
248.1632
244.6342

238.251
231.2243
225.2222
220.3439
217.0833
214.2501
211.5778
209.7721
207.9439
205.5539
202.4206
199.8131
196.2933
192.2562
189.4088
186.7255
184.8617
184.4271
184.6456
183.1467
181.9938
180.8355
179.7083
179.7087

Room

Tunnel

Temp 2 Dry Bulb 3

83.43619
82.37377
86.3213
85.99086
86.21205
85.37517
85.49736
86.05097
83.93917
83.71725
83.25446
82.57325
82.82532
82.67185
82.30646
81.55033
81.66524
80.71544
80.77084
79.93618
80.15083
79.62313
79.4957
79.41153
79.09484
79.15333
78.57176
78.499
78.12376
77.91745
77.60443
77.60739
77.11912
77.29783
77.09848
76.89215
76.5754
76.66412
76.43332
76.29411
76.11713
75.71839
75.76358
75.86918
75.54091
75.56254
75.62939
75.39877

117.5612
116.1666
99.08705
103.6276
115.0434
115.7509
117.4317
117.4926
116.8382
116.1422

114.232

111.806
107.2956
104.0146
101.1775
98.75253
96.82487
95.13546

94.1106
92.96434
92.12541
91.72914
91.03014
90.60312
90.08707
89.27666

88.3383
87.63886
86.94658
86.43511
85.83215
85.36391
85.04052

84.5532
84.03818
83.57567
83.07999
82.61626

82.2189
81.85649
81.40706
81.12126
80.88419
80.75582
80.35916
80.22116
80.05284
79.97695

DGM 1
In13
66.82996
67.18008
67.1561
67.08988
66.93773
66.9102
66.82575
67.09383

67.5916
67.71237
67.83606
67.92454

67.907
67.94422
67.85514
67.89564
67.94295
67.96103
68.07849
67.98139
68.03761
68.17567
68.25642
68.37943

68.4346
68.36708
68.38287
68.31891
68.29498
68.28948
68.27061
68.27984
68.35228
68.07435
67.81029
67.59467
67.50507
67.35643

67.1834
67.07443
66.94588
66.84997
66.74849
66.68265
66.56407
66.54698

66.50313
66.46638

DGM 1

Out 14
66.93427
66.87468
66.713
66.66806
66.45035
66.38777
66.24612
66.59773
67.20241
67.41206
67.52366
67.57337
67.62048
67.66104
67.62075
67.68836
67.7069
67.73791
67.86581
67.79956
67.84578
67.94131
67.94367
68.06337
68.14231
68.15901
68.16521
68.17547
68.14945
68.19441
68.19097
68.15224
68.14421
67.97802
67.66265
67.42491
67.16343
66.99306
66.80081
66.66888
66.51277
66.4281
66.37501
66.27326
66.21811
66.15803
66.08829
66.07658

Filter 1
15
81.35403
83.3833
82.79582
84.55474
86.22651
86.65371
82.07346
85.72697
86.67205
85.86494
86.83609
85.11131
83.45396
82.40566
82.31101
84.16545
84.19789
83.02215
83.51736
84.6533
85.44952
85.64009
85.80651
85.68956
85.20276
85.22593
85.09524
85.01156
84.32867
83.66962
83.53133

83.0559
82.93493
83.90589
85.02781
84.59448
84.43617
84.52825
84.30377
84.38061
84.58776
84.15024
84.26928
84.09025
84.59436
84.96363
85.01569
84.73161

ITS-ASTM cordwood-PM-RUN1-LOW .xIs

DGM 2
In 16
67.70767
67.67646
67.41974
67.22296

66.9444
66.87098
66.62922
66.75045
67.38387
67.64313
67.84523
68.06716
68.15637

68.1644
68.17624
68.33432

68.3933
68.38885
68.51255
68.42839
68.45667
68.64722
68.71379
68.91139
68.92027
68.88569
68.85855

68.7946
68.77276
68.79519

68.7755

68.7643
68.90883
68.51967
68.16976
67.84783
67.62979
67.43485
67.20467
67.08987
66.90041
66.83578
66.74265
66.64926
66.58327
66.52486
66.48477
66.45345

DGM 2

Out 17
68.11761
67.90209
67.47146
67.17123
66.90894
66.70616
66.49485
66.61442
67.58534
68.03725
68.27725
68.41908
68.54747
68.61136
68.66531
68.78083
68.89815
68.86078
68.98861
69.01868
69.04154
69.097
69.13188
69.26901
69.3454
69.40752
69.32662
69.35646
69.41505
69.43665
69.49864
69.42743
69.43815
69.10494
68.61589
68.15476
67.78953
67.51202
67.27351
67.1078
66.94714
66.79322
66.71219
66.64259
66.55698
66.47228
66.41967
66.3921

Filter 2
18
80.37231
84.92036
83.63343
85.80489
81.96016
86.90237
82.88863
83.53195
85.8457
81.83426
87.05995
85.15017
83.49741
82.39903
82.32384
86.23041
84.76075
79.52042
82.92102
85.06637
85.86655
85.97526
86.16107
84.37109
83.39946
83.15284
83.26824
85.94944
85.18421
80.99332
83.60746
86.19047
86.24614

81.7916
81.21618
83.89506
85.49131

86.1305

86.2405
86.27761
86.34367
86.44618
86.47501
86.72874
86.50891
86.60063
86.60432
86.55679

DGM 3
In19
67.79
67.81
67.72
67.82
67.73
67.94
67.71

Filter 3
20

Meter #1
21

Meter #2
22

Draft
23

0.05967
0.080024
0.058944
0.077358
0.075398
0.076147

0.07723
0.077111
0.073436
0.075339

0.07469
0.069314
0.062137
0.057787
0.054284
0.051623

0.04918
0.046025
0.046619
0.046142
0.046622

0.04278
0.043684
0.043678
0.041995
0.041731
0.039312
0.039275
0.038386
0.038466
0.036714
0.036884
0.036342

0.03598
0.036885
0.035145
0.035744
0.034932
0.032863
0.034277
0.032235
0.033779
0.033582
0.033558
0.032227

0.03249
0.033351
0.031399

Tunnel
24

0.084272
0.081443
0.087191
0.086781
0.082957
0.082656
0.080968
0.083458
0.085421
0.084596
0.082649
0.084031
0.082294
0.085069
0.085627
0.087352
0.085844
0.085229
0.081897
0.083921
0.085398
0.083342
0.087121
0.086258
0.08643
0.086798
0.08655
0.085122
0.085253
0.085404
0.084228
0.086559
0.083802
0.087919
0.085319
0.084032
0.08728
0.087039
0.086541
0.084609
0.08662
0.087233
0.085737
0.0869
0.091355
0.084402
0.086794
0.086786

co
%
25

Cco2
%
25

02
%
27

Raw Data
