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INTRODUCTION

Hearth and Home Technologies retained OMNI to perform U.S. Environmental Protection
Agency (EPA) certification testing on the 57ST-ACC-C wood stove. The 57ST-ACC-C wood
stove is a freestanding-type room heater. The firebox is constructed of mild steel. Usable firebox
volume was measured to be 2.95 cubic feet and the stove is vented through a 6” collar located on
the top of the appliance near the rear of the firebox.

The testing was performed at Hearth & Home Technologies. The altitude of the laboratory is
1635 feet above sea level. The unit was received in good condition and logged in on May 15,
2017, then assigned and labeled with OMNI ID #2187. OMNI representative Bruce Davis
conducted the certification testing and completed all testing by June 8, 2017.

This report is organized in accordance with the EPA-recommended outline and is summarized in
the Table of Contents immediately preceding this section. The results in this report are limited to
the item submitted.

SAMPLING PROCEDURE

The 57ST-ACC-C wood stove was tested in accordance with the U.S. EPA 40 CFR Part 60,
Subpart AAA — Standards of Performance for New Residential Wood Heaters using EPA
Method 28R, ASTM E2515 and ASTM E2780. Particulate emissions were measured using
sampling trains consisting of two filters (front and back).

The model 57ST-ACC-C was tested for thermal efficiency and carbon monoxide (CO) emissions
in accordance with CSA B415.1-10.

Efficiency results were calculated using spread sheet Version 2.2 created 12/14/2009 and distributed by
CSA. Example calculations for CSA B415.1 were not provided by CSA; spreadsheet is protected from
modifications by means of a password.

SUMMARY OF RESULTS

The weighted average emissions of the four test runs included in the results indicate a particulate
emission rate of 1.8 grams per hour. Tests number 5, 6, and 7 were fan confirmation tests to
confirm operation of the appliance without the optional fan in operation. Two additional tests
were conducted to eliminate an outlier and use two thirds of the tests for certification. An
additional test was conducted in category 3 with intent to improve weighted average results by
re-dispersing the weighting. The 57ST-ACC-C results are within the emission limit of 2.0 g/hr.
for affected facilities manufactured on or after May 15, 2020.

Proportionality results for all eight test runs were acceptable. Quality check results for each test
run are presented in Section 2 of this report.
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INDIVIDUAL RUN SUMMARIES

Runl -

Run 2 -

Run 3 -

Run 4 -

Run 5 -

Run 6 -

Run 7 -

Attempted category 2 burn rate at primary air setting of 0.68” open. Observed
burn rate of 0.95 kg/hr. (category 2). No sampling anomalies occurred, so this test
run is valid and appropriate for inclusion in the weighted average.

Attempted category 3 burn rate at primary air setting of 0.75” open. Observed
burn rate of 0.96 kg/hr. (category 2). No sampling anomalies occurred, so this test
run is valid and appropriate for inclusion in the weighted average.

Attempted category 3 burn rate at primary air setting of 1.50” open. Observed
burn rate of 1.42 kg/hr. (category 3). A negative filter weight was found on
emissions sampling train B, this negative weight is caused by filter material being
transferred to an O-ring gasket. Positive weight on the O-ring contains both
emissions and filter material. To prevent the filter paper from being counted as
emissions, the negative filter weight is used to calculate total particulate catch.
No additional sampling anomalies occurred, so this test run is valid and
appropriate for inclusion in the weighted average.

Attempted category 4 burn rate at primary air setting of fully open, boost air was
locked open. Observed burn rate of 3.13 kg/hr. (category 4). A negative filter
weight was found on emissions sampling train A, this negative weight is caused
by filter material being transferred to an O-ring gasket. Positive weight on the O-
ring contains both emissions and filter material. To prevent the filter paper from
being counted as emissions, the negative filter weight is used to calculate total
particulate catch. No additional sampling anomalies occurred, so this test run is
valid and appropriate for inclusion in the weighted average.

Attempted category 2 burn rate at primary air setting of 0.68” open. Observed
burn rate of 1.04 kg/hr. (category 2). No sampling anomalies occurred, the
appliance was operated without the fan in operation as a fan confirmation test so
this test run is not used in the weighted average. Emission results were found to
be greater than = 1 g/hr. of category 2 results generated with the blower operating.
Two additional tests were conducted to use only two thirds of the data for
certification.

Attempted category 2 burn rate at primary air setting of 0.70” open. Observed
burn rate of 1.11 kg/hr. (category 2). No sampling anomalies occurred, the
appliance was operated without the fan in operation as a fan confirmation test so
this test run is not used in the weighted average.

Attempted category 2 burn rate at primary air setting of 0.715” open. Observed
burn rate of 1.09 kg/hr. (category 2). A negative filter weight was found on
emissions sampling train A, this negative weight is caused by filter material being
transferred to an O-ring gasket. Positive weight on the O-ring contains both
emissions and filter material. To prevent the filter paper from being counted as
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emissions, the negative filter weight is used to calculate total particulate catch.
No additional sampling anomalies occurred, the appliance was operated without
the fan in operation as a fan confirmation test so this test run is not used in the
weighted average.

Run 8 - Attempted category 3 burn rate at primary air setting of fully open. Observed burn
rate of 1.88 kg/hr. (category 3). A negative filter weight was found on emissions sampling train
A and B, this negative weight is caused by filter material being transferred to an O-ring gasket.
Positive weight on the O-ring contains both emissions and filter material. To prevent the filter
paper from being counted as emissions, the negative filter weight is used to calculate total
particulate catch. No additional sampling anomalies occurred, so this test run is valid and
appropriate for inclusion in the weighted average.

CATEGORY 1 BURN RATE RATIONALE

EPA Method 28 section 8.1.1.3.2 states the following:

Evidence that a wood heater cannot be operated at a burn rate less than 0.80
kg/hr shall include documentation of two or more attempts to operate the wood
heater in burn rate Category 1 and fuel combustion has stopped, or results of two
or more test runs demonstrating that the burn rates were greater than 0.80 kg/hr.
when the air supply controls were adjusted to the lowest possible position or
settings... NOTE: After July 1, 1990, if a wood heater cannot be operated at a
burn rate less than 0.80 kg/hr., at least one test run with an average burn rate of
1.00 kg/hr. or less shall be conducted.

The U.S. Environmental Protection Agency Applicability Determination Index, under Control
Number WDS-109, states the following regarding this requirement of Method 28:

The purpose of this requirement is to ensure that a good-faith effort has been
made to achieve a Category I burn rate. However, if the air supply control is
tamper-proof, EPA will accept one test as adequate documentation that the stove
cannot achieve a Category 1 burn rate. Note that this applies only to stoves which
do not reach the low burn rate because of limits on the air supply;, manufacturers
of stoves which cannot sustain a burn rate at lower air settings will still be
required to submit documentation of two or more attempts. In all cases, a test
series consisting of at least four runs is required.

As the Run Notes in Section 5 and Table 1.1a in Section 1 of this report show, run 1 was
operated at a burn-rate of less than 1.0 kg/hr. with a combustion air inlet opening of 0.68”. The
primary air control was designed and manufactured with a stop that provides a fixed opening of
0.68” when the control is set to the minimum position. See attached drawings of the primary air
controls in the QC report. The air controls for this heater are tamper-proof. When tested in
accordance with EPA Method 28 the heater cannot be induced to operate at a burn rate less than
0.80 kg/hr therefore Run 1 fulfills the requirements of the standard.
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Model: 57ST-ACC-C
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Table 1 — Particulate Emissions

ASTM E2515 Emissions AST“GEEE&QEQES””S
Burn Rate Corrected*

Run (kg/hr. dry) (g/hr.) (g/hr.)
1 0.95 3.29 n/a
2 0.96 1.19 n/a

1.42 0.73 0.75
4 3.13 5.49 5.562
*5 1.04 18.99 n/a
*6 1.11 1.07 n/a
*7 1.09 0.95 n/a
8 1.88 1.38 n/a

Weighted particulate emission average of 5 test runs:
1.8 grams per hour (Corrected?).
1.8 grams per hour (Uncorrected?)

*Fan confirmation run excluded from weighted average results

Corrected refers to gravimetric analysis that takes negative filter weights as a negative value in cases where filter
residue was transferred to (stuck to) O-ring gaskets to account for the mass transfer. An “n/a” denotes there were no
negative filter weights and therefore no “corrections” were performed. Uncorrected refers to gravimetric analysis
where negative filter weights are taken as zero, thus reporting a higher value by over-reporting of transferred filter
material. The uncorrected values were added to this revision of this report in response to a request by the US EPA in
a deficiency letter dated 08/24/2022.

Table 2 — Particulate Emissions (First Hour)

Run

ASTM E2515
Emissions — First Hour

(g/hr.)

18.32

4.18

2.46

10.32

12.39

5.40

4.40

0 N oo |01 |~ W (N

4.30
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Table 3 — B415.1 Efficiency and CO Emissions

Heat HHV . CO Emissions o CcO
Output | Efficiency LRV CO Emissions (9/kg Dry CO Emissions Emissions
Run | (BTUN) | (%) | Efficiency (%) | (6/MJ Output) Fuel) (g/min) (g/hour)
1 12,772 72.2 78.0 9.18 131.23 2.06 123.53
2 13,173 73.8 79.7 7.90 115.54 1.83 109.77
3 20,439 78.0 84.3 4.90 75.77 1.76 105.60
4 38,284 66.3 71.7 7.11 93.45 4,78 286.96
5* 12,683 66.4 71.7 15.87 208.54 3.54 212.12
6* 14,917 72.9 78.8 7.77 112.21 2.04 122.20
7 14,881 73.9 79.8 7.10 103.89 1.86 111.39
8 24,995 71.9 77.7 4.22 60.04 1.85 111.12
Weighted average HHV efficiency of 5 test runs: 74.0%.
Straight average CO Emissions of 5 test runs: 2.456 g/min, 147.396 g/hour
*Fan confirmation tests excluded from weighted average results
Table 4 — Test Facility Conditions
Room Temperature Barometric Pressure Air Velocity
(°F) (Hg) (ft/min)

Run Before After Before After Before After

1 79 81 28.34 28.38 <50 <50

2 76 78 28.07 28.16 <30 <30

3 81 81 28.37 28.39 <30 <30

4 83 83 28.50 28.55 <30 <30

5 76 78 28.56 28.49 <30 <30

6 79 84 28.57 28.41 <30 <30

7 78 87 28.35 28.15 <30 <30

8 82 79 28.11 28.16 <50 <50
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Table 5 — Fuel Measurement and Crib Description Summary —- PRETEST

Run Pretgst Fu(?l ngght Pretest Moisture Coal Bed Weight

(Starting weight in Ibs) (Dry basis - %) (Ibs)
1 7.3 21.27 4.4
2 6.7 19.57 4.6
3 8.0 23.0 4.4
4 20.7 21.24 4.4
5 7.0 21.37 43
6 7.1 23.17 4.6
7 6.5 24.23 4.4
8 18.2 22.7 4.4

Table 6 — Fuel Measurement and Crib Description Summary — TEST
Test Fuel | Firebox Fuel Loading Test Fuel Dry Piece
Wet Basis | Volume Density Wet Basis Basis (Ibs) Length | 2x4s 4x4s
Run (Ibs) (ft)) (Ibs/ft’) (in) Used | Used

1 19.1 2.92 6.54 16.1 18 4 2
2 19.3 2.92 6.61 16.3 18 4 2
3 19.3 2.92 6.61 16.1 19 4 2
4 18.9 2.92 6.47 15.5 19 4 2
5 18.7 2.92 6.40 15.6 19 4 2
6 18.9 2.92 6.47 15.8 19 4 2
7 19.0 2.92 6.51 16.0 18 4 2
8 18.7 2.92 6.40 15.6 18 4 2
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Table 7 — Dilution Tunnel Gas Measurements and Sampling Data Summary

Average Dilution Tunnel Gas Measurements
Length of Test Velocity Flow Rate Temperature
Run (min) (ft/sec) (dscf/min) (°F)
1 460 16.98 178.9 87
2 460 16.71 174.8 87
3 310 16.83 174.5 97
4 135 16.57 166.2 119
5 410 16.48 174.8 87
6 390 15.65 163.1 96
7 400 16.09 165.8 97
8 225 16.25 166.3 100
Table 8 - Average Temperature Data
Beginning Surface Ending Surface

Run Temperature Average® Temperature Average® Surface Delta T°
1 363 265 98
2 370 267 103
3 385 292 93
4 489 458 31
5 399 330 69
6 451 345 106
7 436 342 94
8 440 360 80

a. All temperatures are in degrees F.

b. Represents the difference between beginning and ending average surface temperatures.
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Table 9 — Pretest Configuration

Run Combustion Air Fuel Added Fuel Removed Time (min)
1 Fully Closed 2.9 0 60
2 0.75” 2.5 0 60
3 1.50” 2.2 0 65
4 Fully Open 18.3 0 72
5 Fully Closed 2.6 0 75
6 0.70” 2.4 0 60
7 0.715” 2.2 0 66
8 Fully Open 15.9 0 88
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Table 10 — Test Configurations

Run Five-Minute Startup Procedures Combustion Air

Fuel Loading: Fuel loaded by 44 seconds.
Door: Closed by 50 seconds.
Primary Air: Fully open until 5:00 then immediately set to test setting. Air set at

1 Secondary: Air opening is fixed without adjustment. mechanical stop,
Fan: Off for the first 30 minutes then turned to high for remainder of test. measured at 0.68”
Boost Air: Boost air locked open at 0 minutes, then timed air activated at 5
minutes.
Fuel Loading: Fuel loaded by 80 seconds.
Door: Closed by 90 seconds.
Primary Air: Fully open until 5:00 then immediately set to test setting.

2 Secondary: Air opening is fixed without adjustment. 0.75”
Fan: Off for the first 30 minutes then turned to high for remainder of test.
Boost Air: Boost air locked open at 0 minutes, then timed air activated at 5
minutes.
Fuel Loading: Fuel loaded by 47 seconds.
Door: Closed by 95 seconds.
Primary Air: Fully open until 5:00 then immediately set to test setting.

3 Secondary: Air opening is fixed without adjustment. 1.50”
Fan: Off for the first 30 minutes then turned to high for remainder of test.
Boost Air: Boost air locked open at 0 minutes, then timed air activated at 5
minutes.
Fuel Loading: Fuel loaded by 47 seconds.
Door: Closed by 60 seconds. ]
Primary Air: Fully open entire test. Alr set to

4 | Secondary: Air opening is fixed without adjustment. mechanical stop
Fan: On high for the entire test. fully open.
Boost Air: Boost air locked open for entire test.
Fuel Loading: Fuel loaded by 50 seconds.
Door: Closed by 80 seconds.
Primary Air: Fully open until 5:00 then immediately set to test setting. Air set at

5 Secondary: Air opening is fixed without adjustment. mechanical stop,
Fan: Off for the entire test. measured at 0.68”
Boost Air: Boost air locked open at 0 minutes, then timed air activated at 5
minutes.
Fuel Loading: Fuel loaded by 40 seconds.
Door: Closed by 50 seconds.
Primary Air: Fully open until 5:00 then immediately set to test setting.

6 Secondary: Air opening is fixed without adjustment. 0.70”

Fan: Off for the entire test.
Boost Air: Boost air locked open at 0 minutes, then timed air activated at 5
minutes.

OMNI-Test Laboratories, Inc.

13 of 242




Model: 57ST-ACC-C
Hearth and Home Technologies
1445 North Highway
Colville, WA 99114

Fuel Loading: Fuel loaded by 50 seconds.

Door: Closed by 57 seconds.

Primary Air: Fully open until 5:00 then immediately set to test setting.
7 Secondary: Air opening is fixed without adjustment. 0.715”
Fan: Off for the entire test.

Boost Air: Boost air locked open at 0 minutes, then timed air activated at 5
minutes.

Fuel Loading: Fuel loaded by 35 seconds.

Door: Closed by 40 seconds.

Primary Air: Fully open entire test. Air set to

8 Secondary: Air opening is fixed without adjustment. mechanical stop
Fan: On high for the entire test. fully open.

Boost Air: Boost air locked open at 0 minutes, then timed air activated at 5

minutes.

OMNI-Test Laboratories, Inc.
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Section 2

Photographs/Appliance Description/Drawings

OMNI-Test Laboratories, Inc.
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Example of ASTM E2515-11 Dilution Tunnel

M. Langth
LR ]
e re———
b - g — [—
I e Enew wrEbow, | |
LI
. E
Colloation Hood ———————— ﬁ_E
Hood Dilamngloe | - =
T, 4 3 Ivliing EE
Sacecn Diametar g
| Dilution Tunned
g e _wrﬂm oo
A o
i (-
=
1 - [ sampe Pers Sl S
— ../ I
Test Apaliarca 0 e 5ampks Pont Location
_ Y £ [2* Cantroki of Tunnal)
< Minimem 2% , )
Tennei Diameter =
w " Dlowar
Scale (I Used) L

Prior to testing, sample point and traverse point locations are verified to ensure placement is
within specifications. Collection hood, tunnel diameter, and mixing section length are also

verified to be within specifications.
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Hearth and Home Technologies
31M-ACC-C
Test Dates: February 13, 2017 — February 16, 2017

OMNI-Test Laboratories, Inc.
17 of 242



Model: 57ST-ACC-C
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Hearth and Home Technologies
31M-ACC-C

Run 1 - Fuel Run 1 — Newly Loaded Stove

Run 2 - Fuel Run 2 — Newly Loaded Stove

OMNI-Test Laboratories, Inc.
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Hearth and Home Technologies
31M-ACC-C

Run 3 — Newly Loaded Stove

Run 3 - Fuel

Run 4 - Fuel Run 4 — Newly Loaded Stove

OMNI-Test Laboratories, Inc.
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Run 5 — Fuel Run 5 — Newly Loaded Stove

Run 6 — Fuel Run 6 — Newly Loaded Stove

OMNI-Test Laboratories, Inc.
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Run 7 — Fuel Run 7 — Newly Loaded Stove

Run 8 — Fuel Run 8 — Newly Loaded Stove

OMNI-Test Laboratories, Inc.
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Hearth and Home Technologies
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WOOD HEATER DESCRIPTION
Appliance Manufacturer: Hearth and Home Technologies
Wood Stove Model: 57ST-ACC-C
Type: Freestanding

WOOD HEATER INFORMATION

Materials of Construction: The unit is constructed primarily of mild
Steel. The firebox is lined with fire brick that measures 4.5 x 9 x 1.25” thick. The feed door has a
17.61” x 11.49” glass panel and %4 gasket.

Air Introduction System: Primary combustion air enters the appliance through an opening
located on the right side of the firebox near the top and front of the appliance. A control arm
extends out the face of the unit, pushing the control downwards closes off the air opening. Air
used for secondary has no user controls, combustion enters a manifold near the rear of the
appliance and is channeled to four air tube mounted in the top of the firebox directly under the
baffle. A third air source is located on the right side of the appliance near the bottom of the
firebox. The control for this air source extends out the front of the appliance near the bottom
right. Pushing the control in and releasing locks the control open providing combustion air to
openings in the rear of the firebox and to an opening located in the front of the firebox near the
floor. If this control is pushed in and then pulled out it activates a timer that slowly closes these
openings over a time of approximately 22 minutes.

Combustion Control Mechanisms: All control mechanisms are manually controlled; the timer
mechanism is manually set and once closed will not open again until manually reset.

Combustor: N/A.

Internal Baffles: A noncombustible baffle board is located above the secondary air tubes
mounted in the top of the firebox. A ceramic wool blanket is used on top of the baffle for
additional insulation.

Other Features: An optional fan is located in the center of the rear shield.

Flue Outlet: The 6” diameter flue outlet is in the top of the unit near the rear of the firebox.

Similar Models: None

WOOD HEATER OPERATING INSTRUCTIONS

Specific Written Instructions: See Section 5 of this report. All markings and instruction
materials were reviewed for content prior to printing.

OMNI-Test Laboratories, Inc.
22 of 242



Model: 57ST-ACC-C
Hearth and Home Technologies
1445 North Highway
Colville, WA 99114

Section 3

Test Data by Run

OMNI-Test Laboratories, Inc.
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Run 1

OMNI-Test Laboratories, Inc.
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OMNI-Test Laboratories, Inc. Page 1 of 1
EPA Weighted Average Emissions
EPA Method 28

Client: Hearth & Home Status: Final
Stove Model: 57ST-ACC-C Stove Type: Non-Catalytic Stove
Test Dates: 5/15/17 - 6/8/17
Project Number: 0061WS092E Emissions (g/hr): 1.8
Tracking Number: 2187 Weighted Averages HHYV Efficeincy (%): 74.0
LHV Efficeincy (%): 80.0

Emission Rate Plot
6.00 =
£ 500
S 400 ~
5 300 T ~
2 200 i //
o 1.00 —
8 o000
2 0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50
g Burn Rate (kg/hr dry)
Run # 1 Run # 4
Burn Rate (dry kg/hr) 0.95 Burn Rate (dry kg/hr)  3.13
Category 2 Category 4
LHV Efficiency (%) 78 LHYV Efficiency (%) 71.7
HHV Efficiency (%) 72.2 HHV Efficiency (%)  66.3
Emissions (g/hr) 3.29 Emissions (g/hr) 5.49
Weighting Factor 0.338 20.40% Weighting Factor 0.110 6.64%
Run # 2
Burn Rate (dry kg/hr) 0.96
Category 2
LHV Efficiency (%) 79.7
HHV Efficiency (%) 73.8
Emissions (g/hr) 1.19
Weighting Factor 0.378 22.78%
Run # 3
Burn Rate (dry kg/hr) 1.42
Category 3
LHV Efficiency (%) 84.3
HHV Efficiency (%) 78
Emissions (g/hr) 0.73
Weighting Factor 0.551 33.24%
Run # 8
Burn Rate (dry kg/hr) 1.88
Category 3
LHV Efficiency (%) o
HHYV Efficiency (%) 71.9
Emissions (g/hr) 1.38
Weighting Factor 0.281 16.93%

R 2

Document Control No. P-SSF-0008 (EPA Method 28 Weighted Average Emissions).xls, Effective Date: 12/15/2010 Weighted Average Final
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OMNI-Test Laboratories, Inc.

Wood Heater Conditioning Data - ASTM E2780/ ASTM E2515

Manufacturer: Hearth & Home
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Test Date: 15-May-17
Technician: B. Davis

Operation Category: -1
Operated for 50 hours at a medium burn rate using fuel from 19 to 25% moisture.

Elapsed Time Flue Gas Fgel Elapsed Time Flue Gas Fgel
(hr) Temp Weight (hr) T?mp Weight
CF) (Ibs) CF) (Ibs)
0 331.0 9.5 26 425.0 8.4
1 259.0 5.1 27 375.0 6.6
2 153.0 1.0 28 267.0 3.5
3 133.0 0.9 29 349.0 6.9
4 552.0 16.0 30 204.0 1.3
5 361.0 3.1 31 370.0 7.0
6 356.0 8.6 32 293.0 3.9
7 296.0 5.7 33 212.0 1.3
8 166.0 1.6 34 205.0 1.2
9 147.0 0.9 35 387.0 8.1
10 140.0 0.8 36 377.0 8.0
11 133.0 0.8 37 219.0 2.0
12 131.0 0.8 38 186.0 0.9
13 578.0 15.9 39 374.0 10.0
14 360.0 2.4 40 327.0 7.5
15 472.0 12.1 41 213.0 2.9
16 292.0 3.3 42 271.0 4.5
17 199.0 1.2 43 375.0 8.5
18 185.0 1.1 44 269.0 54
19 184.0 1.0 45 268.0 4.5
20 416.0 11.1 46 177.0 1.5
21 280.0 4.3 47 164.0 1.0
22 176.0 1.2 48 339.0 7.6
23 154.0 0.9 49 271.0 54
24 150.0 0.9 50 397.0 4.2
25 460.0 13.1

Technician Signature:

Control No. P-SSAR-0002

0061WS092E 5700 Rur?§ °545-17




OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:

Tracking No.:

Run:
Test Date:

Hearth & Home
57ST-ACC-C
0061WS092E
2187

1

05/15/17

Burn Rate
Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs

Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p

0.95 kg/hrdry
87 degrees Fahrenheit
16.98 feet/second
10733.5 dscf/hour

0.068 inches H20

Total Time of Test 460 minutes
AMBIENT SAMPLE TRAIN 1 SAMPLE TRAIN 2 FIRST HOUR FILTER (TRAIN 1)
Total Sample Volume - Vm 79.405 cubic feet 64.360 cubic feet 58.696 cubic feet 8.331 cubic feet
Average Gas Meter Temperature 80 degrees Fahrenheit 86 degrees Fahrenheit 87 degrees Fahrenheit 86 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 73.388 dscf 59.297 dscf 53.496 dscf 7.676 dscf
Total Particulates - m, 0 mg 18.7 mg 15.9 mg 13.1 mg
Particulate Concentration (dry-standard) - C/Cg 0.000000 grams/dscf 0.00032 grams/dscf 0.00030 grams/dscf 0.00171 grams/dscf
Total Particulate Emissions - E 1 0.00 grams 25.95 grams 24.46 grams 18.32 grams
Particulate Emission Rate 0.00 grams/hour 3.38 grams/hour 3.19 grams/hour 18.32 grams/hour
Emissions Factor 3.55 g/kg 3.34 glkg 6.30 g/kg
Difference from Average Total Particulate Emissions 0.75 grams 0.75 grams

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run

Total Particulate Emissions - E 1
Particulate Emission Rate
Emissions Factor

First Hour Emissions

Total Particulate Emissions - E 1
Particulate Emission Rate
Emissions Factor

25.20 grams
3.29 grams/hour
3.44 grams/kg

18.32 grams
18.32 grams/hour
6.30 grams/kg

Control No. P-SSAR-0002

QUALITY CHECKS
Filter Temps < 90 °F OK
Filter Face Velocity (47 mm) OK
Dryer Exit Temp < 80F OK
Leakage Rate OK
Ambient Temp (55-9CF) OK
Negative Probe Weight Eval. OK
Pro-Rate Variation OK
Train Precision £ 7.5% 2.96
Train Precision +0.5 g/kg 0.20
Stove Surface AT OK

Technician Signature:

0061WS092E 5700 Run 1_5-15-17




OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 1 |
Manufacturer: Hearth & Home
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Test Date: 05/15/17
Beginning Clock Time: 10:45

Coal Bed
Range
(Ib):

3.8

(min)

4.8

(max)

Technician Signature: ﬁ-//:z—

Temperatures (°F)

Elapsed Stack Draft . Avg. .
. ) Scale (Ib) . FB Top |FB Bottom| FB Back | FB Left | FB Right| Firebox | Stack Ambient
Time (min) (in H,0)
Surface
0 7.3 -0.048 392 572 346 746 747 560.6 397 80
10 6.4 -0.04 344 588 309 687 708 527.2 261 80
20 5.8 -0.036 273 585 275 616 644 478.6 215 80
30 5.2 -0.038 291 570 253 571 594 455.8 237 80
40 4.7 -0.029 268 551 237 544 564 432.8 208 80
50 4.5 -0.038 209 534 223 510 537 402.6 206 80
60 4.4 -0.02 183 521 208 471 502 377 153 80
65 4.4 -0.019 173 514 201 451 484 364.6 146 79

Control No. P-SSAR-0002

0061WS092E 5700 Run 48 9.43.17




OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Run: 1
Manufacturer: Hearth & Home PM Control Modules: 371, 372
Model: 57ST-ACC-C Dilution Tunnel MW(dry): 29.00 Ib/Ib-mole Avg. Tunnel Velocity: | 16.98 |ft/sec. /125 /C 2 .
Tracking No.: 2187 Total Sampling Time: 460 min Dilution Tunnel MW (wet): 28.78 Ib/Ib-mole Initial Tunnel Flow: 177.3 _ |scfm Technician Signature:,
Project No.: 0061WS092E Recording Interval: 10 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:| 178.9 |scfm
Test Date: 05/15/17 Dilution Tunnel Static: _ -0.612 "H20 Post-Test Leak Check (1): 0.000 cfm @ 11 in. Hg
Beginning Clock Time: 11:51 Background Sample Volume: _79.405 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ 14 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: _ 20.08  Dry Basis %
Meter Box Y Factor: 1.001 1) 0.993 ) 0.997  (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End Average Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Center
28.34 28.36 2838 2836 "Hg Initial dP| 0.060 0.066 0.060 0.060 0.052 0.056 0.064 0.054 0.068 "H20
OMNI Equipment Numbers: Temp: | 88 88 88 88 88 88 88 88 88 |op
Vsrar _ 16.99  ft/sec Vscent 18.10 f/sec Fp 0.938
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Elapsed Gas Gas Sample | Orifice | Meter 1| Meter 1 | Orifice Meter 2 | Dilution Dilution . . . . . . Avg.
Ti[rJTle Meter 1 | Meter 2 Ra?eaT?Ic?m) Ratep 2 dH1 | Temp | Vacuum | dH 2 Tgr:tpez"zli) Vacuum | Tunnel E;:::rl RZI:' 1 RZ{g' 2 Rizzliig gggg; F'_rl_it:fx 2;;2?: nggsx FI[Z?IOX ngiﬁx Ssutr?;; Ei?‘arg;tp Stack Filter 1 |Dryer Exit 1| Filter 2 |Dryer Exit 2| Ambient (.I.)I_:ag) %5:)2 (Cu/g
(min) [ (it (ft®) (cfm) | (H0)| (F) | (Hg) |(H:0) ("Ho) (R 4P Temp :
0 0.000 0.000 1.140 [74.000 | -0.020 0.30 74 -3.9 88 0.068 19.1 172 512 200 448 481 363 N/A 145 83 72 83 72 79 -0.022 | 2.01 |0.66
10 1.377 1.093 0.14 0.11 1.560 [75.000 | -0.490 1.11 76 -1.3 90 0.068 101 88 18.2 -0.9 291 493 265 397 438 377 N/A 324 84 72 85 72 78 -0.063 | 8.71 |0.87
20 2.749 2.150 0.14 0.11 1.550 [78.000 | -0.490 1.11 79 -1 101 0.068 101 85 16.1 -2.1 662 472 300 400 439 455 N/A 518 87 73 87 72 77 -0.081 | 15.41 | 0.94
30 4.123 3.249 0.14 0.11 1.540 [80.000 | -0.470 1.11 81 -1 96 0.068 100 88 14.5 -1.6 621 455 326 410 446 452 N/A 335 87 73 87 73 77 -0.067 | 6.16 |1.13
40 5.509 4.404 0.14 0.12 1.620 [81.000 | -0.530 1.11 82 -1.1 93 0.068 100 92 13.6 -0.9 354 440 200 402 428 365 N/A 302 87 74 87 73 78 -0.059 | 6.73 |0.83
50 6.917 5.550 0.14 0.11 1.610 [83.000 | -0.530 1.11 83 -1.1 91 0.068 101 91 12.6 -1 301 426 176 389 410 340 N/A 290 87 75 87 74 77 -0.062 | 6.96 |0.47
60 8.331 6.731 0.14 0.12 1.610 [84.000 | -0.530 1.11 84 -1.1 94 0.068 102 94 11.4 -1.2 381 413 175 399 396 353 N/A 371 87 76 87 74 77 -0.069 | 10.32 | 0.64
70 9.750 7.988 0.14 0.13 1.620 [85.000 | -0.520 1.11 85 -1.1 94 0.068 102 99 10.2 -1.2 399 401 179 429 401 362 N/A 353 87 76 87 75 77 -0.066 | 11.66 | 0.43
80 11.166 9.258 0.14 0.13 1.610 [86.000 | -0.520 1.12 86 -1.2 96 0.068 102 100 8.9 -1.3 413 392 188 461 426 376 N/A 350 88 77 88 75 79 -0.066 | 11.51 | 0.74
90 12.584 | 10.488 0.14 0.12 1.610 [86.000 | -0.520 1.12 86 -1.2 97 0.068 102 97 7.6 -1.3 443 384 197 490 444 392 N/A 360 88 77 89 76 81 -0.068 | 11.87 | 0.62
100 13.997 | 11.703 0.14 0.12 1.600 [87.000 | -0.520 1.11 87 -1.2 97 0.068 102 96 6.5 -1.1 422 377 204 504 465 394 N/A 328 89 78 89 77 82 -0.062 | 9.11 | 0.7
110 15.417 | 12.948 0.14 0.12 1.610 [88.000 | -0.510 1.11 88 -1.2 95 0.068 102 98 5.7 -0.8 379 368 203 509 478 387 N/A 291 89 78 90 77 81 -0.058 | 8.39 | 0.6
120 16.836 | 14.211 0.14 0.13 1.610 [88.000 | -0.510 1.11 88 -1.2 91 0.068 101 99 5.2 -0.5 280 364 201 508 486 368 N/A 228 88 78 89 77 80 -0.051 5.1 |0.81
130 18.256 | 15.453 0.14 0.12 1.610 [88.000 | -0.510 1.12 89 -1.2 91 0.068 101 97 4.7 -0.5 238 363 203 502 487 359 N/A 203 88 78 88 77 81 -0.046 | 4.78 | 0.88
140 19.676 | 16.703 0.14 0.13 1.610 [89.000 | -0.510 1.11 89 -1.2 90 0.068 101 98 4.4 -0.3 214 364 202 487 481 350 N/A 183 87 78 88 78 82 -0.042 | 3.88 |0.89
150 21.098 | 17.964 0.14 0.13 1.610 [89.000 | -0.500 1.12 90 -1.2 90 0.068 101 98 4.1 -0.3 197 366 200 471 468 340 N/A 171 87 78 87 78 82 -0.039 | 4.15 | 0.86
160 22.518 | 19.223 0.14 0.13 1.610 [90.000 | -0.500 1.11 90 -1.2 89 0.068 101 98 3.9 -0.2 188 367 197 457 453 332 N/A 163 87 78 87 78 82 -0.038 | 5.72 |1.16
170 23.942 | 20.494 0.14 0.13 1.620 [90.000 | -0.510 1.12 90 -1.2 88 0.068 101 99 3.7 -0.2 178 369 195 447 443 326 N/A 158 86 78 86 78 81 -0.036 | 5.25 |1.37
180 25.350 | 21.789 0.14 0.13 1.620 [89.000 | -0.500 1.12 90 -1.2 85 0.068 100 101 3.6 -0.1 168 370 190 439 436 321 N/A 152 85 77 85 77 80 -0.036 | 5.21 |1.46
190 26.754 | 23.092 0.14 0.13 1.630 [89.000 | -0.500 1.13 90 -1.2 84 0.068 99 101 3.5 -0.1 164 370 189 435 429 317 N/A 150 84 77 84 77 79 -0.036 | 5.62 |1.66
200 28.163 | 24.400 0.14 0.13 1.630 [88.000 | -0.510 1.12 90 -1.2 84 0.068 100 102 3.3 -0.2 163 370 187 429 421 314 N/A 146 83 76 83 76 78 -0.034 | 534 |1.63
210 29.559 [ 25.699 0.14 0.13 1.630 [88.000 | -0.500 1.13 89 -1.7 84 0.068 99 101 3.1 -0.2 160 369 185 423 414 310 N/A 142 83 76 82 76 78 -0.033 | 494 | 15
220 30.961 | 27.011 0.14 0.13 1.630 [88.000 | -0.500 1.13 89 -1.1 84 0.068 99 102 3.0 -0.1 158 368 182 417 407 306 N/A 143 83 76 82 76 78 -0.034 | 499 |1.79
230 32.359 | 28.344 0.14 0.13 1.620 [88.000 | -0.500 1.12 89 -1.2 84 0.068 99 104 2.9 -0.1 156 367 180 412 400 303 N/A 140 83 75 82 75 78 -0.033 | 491 |1.87
240 33.756 | 29.683 0.14 0.13 1.630 [88.000 | -0.500 1.12 89 -1.2 84 0.068 99 104 2.7 -0.2 154 365 178 408 393 300 N/A 138 82 75 82 75 78 -0.032 | 4.67 |1.93
250 35.156 | 31.002 0.14 0.13 1.630 [88.000 | -0.500 1.13 89 -1.2 83 0.068 99 102 2.6 -0.1 150 363 174 402 386 295 N/A 134 82 75 82 75 77 -0.031 | 478 |1.72
260 36.556 | 32.303 0.14 0.13 1.620 [87.000 | -0.510 1.13 89 -1 83 0.068 99 101 2.5 -0.1 147 362 174 395 379 291 N/A 130 82 75 81 75 77 -0.031 | 473 |1.73
270 37.954 | 33.584 0.14 0.13 1.620 [87.000 | -0.510 1.13 88 -1 84 0.068 99 100 2.3 -0.2 147 361 174 389 373 289 N/A 130 82 74 82 74 79 -0.031 | 471 |1.62
280 39.348 | 34.868 0.14 0.13 1.630 [86.000 | -0.510 1.13 87 -1.5 84 0.068 99 100 2.2 -0.1 147 359 174 383 369 286 N/A 129 83 74 82 74 79 -0.031 | 471 |1.55
290 40.737 | 36.146 0.14 0.13 1.630 [85.000 | -0.510 1.12 87 -1.4 84 0.068 99 100 2.1 -0.1 145 356 172 377 366 283 N/A 128 83 73 82 73 79 -0.030 | 4.82 |1.46
300 42.126 | 37.450 0.14 0.13 1.630 [85.000 | -0.510 1.13 86 -1.4 83 0.068 99 102 2.0 -0.1 145 354 172 371 366 282 N/A 127 82 73 82 73 79 -0.030 | 452 |1.23
310 43.512 | 38.764 0.14 0.13 1.620 [85.000 | -0.500 1.12 86 -1.4 83 0.068 99 103 1.9 -0.1 145 352 173 367 366 281 N/A 127 82 73 82 73 80 -0.030 5 1.22
320 44.897 | 40.095 0.14 0.13 1.63 85 -0.51 1.12 86 -1.4 84 0.068 99 104 1.7 -0.2 145 351 175 365 367 281 N/A 127 82 73 82 73 80 -0.030 | 554 |1.32
330 46.281 | 41.353 0.14 0.13 1.62 85 -0.51 1.12 87 -1.4 84 0.068 99 98 1.6 -0.1 146 349 178 365 370 282 N/A 128 83 74 82 73 80 -0.030 | 5.17 | 1.24
340 47.668 | 42.616 0.14 0.13 1.61 86 -0.51 1.11 87 -1 84 0.068 99 99 15 -0.1 147 348 179 364 371 282 N/A 128 83 74 82 74 80 -0.031 | 5.38 |1.47
350 49.054 | 43.922 0.14 0.13 1.62 86 -0.51 1.12 87 -1.3 84 0.068 99 102 1.3 -0.2 147 347 180 362 372 282 N/A 130 83 74 83 74 81 -0.030 | 5.25 |1.57
360 50.446 | 45.230 0.14 0.13 1.62 86 -0.51 1.12 87 -2.3 84 0.068 99 102 1.2 -0.1 146 344 178 359 368 279 N/A 131 83 74 82 74 80 -0.031 | 4.83 |1.65
Control No. P-SSAR-0002 Page 1 of 2 0061WS092E 5700 Run 1_5-15-17
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Run: 1
Manufacturer: Hearth & Home PM Control Modules: 371, 372
Model: 57ST-ACC-C Dilution Tunnel MW(dry): 29.00 Ib/Ib-mole Avg. Tunnel Velocity: | 16.98 |ft/sec. N 25 // 2 _
Tracking No.: 2187 Total Sampling Time: 460 min Dilution Tunnel MW (wet): 28.78 Ib/Ib-mole Initial Tunnel Flow: 177.3 _ |scfm Technician Signature:
Project No.: 0061WS092E Recording Interval: 10 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:| 178.9 [scfm
Test Date: 05/15/17 Dilution Tunnel Static: _ -0.612 "H20 Post-Test Leak Check (1): 0.000 cfm @ 11 in. Hg
Beginning Clock Time: 11:51 Background Sample Volume: _79.405 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ 14 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: _ 20.08  Dry Basis %
Meter Box Y Factor: 1.001 1) 0.993 ) 0.997  (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End Average Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Center
28.34 28.36 2838 2836 "Hg Initial dP| 0.060 0.066 0.060 0.060 0.052 0.056 0.064 0.054 0.068 "H20
OMNI Equipment Numbers: Temp: | 88 88 88 88 88 88 88 88 88 |op
Vsraw _16.99  ft/sec Vscent 18.10 f/sec Fp 0.938
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
- . _— Dilution Avg.
Elapsed Gas Gas Sample | Orifice | Meter 1| Meter 1 | Orifice Meter 2 | Dilution . . . . . .
Time | Meter1 | Meter 2 Ra?eaT?Ic?m) Rate 2 dH1 | Temp | Vacuum | dH2 Tgr:tpez"zli) Vacuum | Tunnel E;:::rl RZIZ' 1 RZ{g' 2 Rizzliig gggg; F'_rrit;[)x E;Tg:: nggsx FI[Z?IOX ng;]otx Ssutr?;; Ei?‘arg;tp Stack Filter 1 |Dryer Exit 1| Filter 2 |Dryer Exit 2| Ambient (Pl_:ag) %?)Z (Cu/g
(min) | () | () (cfm) | (H0)| (F) | (Hg) |(HO) CH) | A | e Temp : ’
370 51.845 | 46.573 0.14 0.13 1.63 87 -0.51 1.11 88 -1 84 0.068 99 105 1.1 -0.1 146 344 178 357 364 278 N/A 128 83 74 83 74 80 -0.030 | 458 |1.76
380 53.240 | 47.923 0.14 0.14 1.62 87 -0.52 1.12 88 -1 85 0.068 99 105 0.9 -0.2 145 344 179 355 360 277 N/A 128 83 74 83 74 81 -0.031 | 4.78 |1.88
390 54.628 | 49.263 0.14 0.13 1.61 86 -0.52 1.12 87 -1.2 85 0.068 99 105 0.8 -0.1 144 344 180 354 356 276 N/A 126 84 74 83 74 81 -0.030 | 433 [1.71
400 56.018 | 50.604 0.14 0.13 1.62 86 -0.51 1.11 87 -1.2 85 0.068 99 105 0.7 -0.1 143 342 179 351 353 274 N/A 124 84 74 83 74 81 -0.030 | 4.62 |1.82
410 57.419 | 51.941 0.14 0.13 1.62 86 -0.52 1.13 87 -1.2 85 0.068 100 104 0.6 -0.1 142 341 179 347 350 272 N/A 123 84 74 84 74 81 -0.030 | 4.42 |1.74
420 58.817 | 53.286 0.14 0.13 1.61 86 -0.51 1.12 87 -1.2 85 0.068 100 105 0.4 -0.2 141 339 178 344 348 270 N/A 123 84 74 84 74 82 -0.030 | 457 | 1.8
430 60.206 | 54.635 0.14 0.13 1.62 86 -0.52 1.12 87 -1.2 85 0.068 99 105 0.3 -0.1 140 338 179 341 345 269 N/A 123 84 74 84 74 82 -0.029 | 467 | 1.8
440 61.595 | 55.987 0.14 0.14 1.62 86 -0.52 1.13 87 -1.2 85 0.068 99 106 0.2 -0.1 140 337 180 339 342 268 N/A 123 84 74 84 74 82 -0.030 | 4.29 |1.62
450 62.978 | 57.341 0.14 0.14 1.62 86 -0.52 1.12 87 -1.2 85 0.068 99 106 0.1 -0.1 140 336 180 336 340 266 N/A 122 84 74 84 74 82 -0.029 | 473 |1.79
460 64.360 | 58.696 0.14 0.14 1.62 86 -0.52 1.12 87 -1.2 84 0.068 98 106 0.0 -0.1 139 335 179 333 339 265 N/A 123 84 74 83 74 81 -0.029 | 4.47 | 1.66
Avg/Tot | 64.360 | 58.696 0.14 0.13 1.60 86 1.10 87 87 0.068 100 100 97.6 75 84 75 80 -0.040
Control No. P-SSAR-0002 Page 2 of 2 0061WS092E 5700 Run 1_5-15-17
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OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home

Model: 57ST-ACC-C

Tracking No.: 2187

Project No.: 0061WS092E

Run#: 1

Date: 5/15/17

TRAIN 1 (First Hour emissions)

Equipment Numbers:

Sample Component Reagent Filter, Probe Weights
orDish# | Final, mg | Tare, mg |Particulate, mg|
B. Front filter catch Filter D169 135.5 122.4 13.1
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 13.1 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D171 124.6 120.0 4.6
C. Rear filter catch Filter D170 123.6 123.0 0.6
D. Probe catch* Probe OES 4 114146.9 | 114146.5 0.4
E. Filter seals catch* Seals R469 3619.9 3619.9 0.0
Sub-Total [ Total Particulate, mg: | 5.6 |
Train 1 Aggregate| Total Particulate, mg: | 18.7 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
A. Front filter catch Filter D172 137.3 122.2 15.1
B. Rear filter catch Filter D173 123.7 123.3 0.4
C. Probe catch* Probe 6 115352.7 | 115352.5 0.2
D. Filter seals catch* Seals R470 3323.5 3323.3 0.2
| Total Particulate, mg: | 15.9 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg |Particulate, mg|
A. Front filter catch* Filter D174 120.2 120.2 0.0
| Total Particulate, mg: | 0.0 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed to be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Technician Signature: m

Control No. P-SSAR-0002

0061WS092E 5700 R 2f 845-17



OMNI|-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Test Date: 5/15/2017
Run No.: 1
. Total Fuel Weight
Flreng (Dry Basis, Ib): 16.1
Volume (ft°): 2.92
Fuel Piece Fuel Density|
Length (in): 18 (Ib/f®, Dry Basis)] 29.19 OK
2x4 Crib Loading Density|
Weight (Ib): 10 (Ib/f, Wet Basis):| 6.54 OK
4x4 Crib
Weight (Ib): 9.1 2x4 Percentage:| 52% OK

Coal Bed Range (20-25%): 3.82 - 4.775

Te:ite'::e' Weight (Ib) Size Readings (Dry Basis %) Dry x‘s'ght
1 23 2'x 4" 22.8 20.3 23.0 1.88
2 2.1 2'x 4" 214 19.3 20.9 1.74
3 1.8 2'x 4" 19.1 19.7 19.2 151
4 2.1 2'x 4" 19.3 19.3 19.0 1.76
5 36 4'x 4" 205 19.1 20.8 3.00
6 4.7 4'x 4" 19.6 19.4 18.7 3.94

Spacer Readings (Dry Basis %)

8.9 9.1
8.0 8.0
9.0 8.2
8.3 9.1
8.7 9.1
93 8.1
8.8 8.1
8.4 8.2
8.8 8.8
8.3 9.1
95 78
9.0

8.8

Technician Signature:

Control No. P-SSAR-0002

0061WS092E 5700 %@ur? f@%gl 5-17




VERSION:

OMNI-Test Laboratories, Inc.

Manufacturer: Hearth & Home Technicians:m

Model: 57ST-ACC-C
Date: 05/15/17

Run: 1
Control #: 0061WS092E
Test Duration: 460
Output Category: 2

Test Results in Accordance with CSA B415.1-09

HHV Basis LHV Basis

Overall Efficiency 72.2% 78.0%
Combustion Efficiency 90.7% 90.7%
Heat Transfer Efficiency 80% 86.1%

Output Rate (kJ/h) 13,464 12,772 (Btu/h)

Burn Rate (kg/h) 0.94 2.07 (Ib/h)

Input (kJ/h) 18,648 17,690 (Btu/h)

Test Load Weight (dry kg) 7.22 15.91 | drylb |

MC wet (%) 16.72

MC dry (%) 20.08

Particulate (g ) 25.2
CO (9) 947
Test Duration (h) 7.67
Emissions| Particulate CO
g/MJ Output 0.24 9.18
g/kg Dry Fuel 3.49 131.23
g/h 3.29 123.53
Ib/MM Btu Output 0.57 21.32
Air/Fuel Ratio (A/F)| 16.82|
2.2 12/14/2009
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VERSION: 2.2 12/14/2009
Manufacturer: Hearth & Home Appliance Type: Non-Cat (Cat, Non-Cat, Pellet)
Model: 57ST-ACC-C
Date: 5/15/2017 Temp. Units F (ForC)
Run: 1 Weight Units Ib (kg or Ib)
Control #: 0061WS092E
Test Duration: 460
Output Category: 2 Fuel Data
D. Fir
Wood Moisture (% wet): 16.72 HHV 19,810 kj/kg
Load Weight (Ib wet): 19.10 %C 48.73
Burn Rate (dry kg/h): 0.94 %H  6.87
Total Particulate Emissions: 2529 %0 43.9
%ASH 0.5
Averages 1.31 5.92 #DIV/0! 188.85 79.66
Temp. (°F)
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room
Time (min) Remaining (Ib) co CO, 0, Gas Temp
0 19.10 0.66 2.01 145.0 79.0
10 18.20 0.87 8.71 324.0 78.0
20 16.10 0.94 15.41 518.0 77.0
30 14.50 1.13 6.16 335.0 77.0
40 13.60 0.83 6.73 302.0 78.0
50 12.60 0.47 6.96 290.0 77.0
60 11.40 0.64 10.32 371.0 77.0
70 10.20 0.43 11.66 353.0 77.0
80 8.90 0.74 11.51 350.0 79.0
90 7.60 0.62 11.87 360.0 81.0
100 6.50 0.70 9.11 328.0 82.0
110 5.70 0.60 8.39 291.0 81.0
120 5.20 0.81 5.10 228.0 80.0
130 4.70 0.88 4.78 203.0 81.0
140 4.40 0.89 3.88 183.0 82.0
150 4.10 0.86 4.15 171.0 82.0
160 3.90 1.16 5.72 163.0 82.0
170 3.70 1.37 5.25 158.0 81.0
180 3.60 1.46 5.21 152.0 80.0
190 3.50 1.66 5.62 150.0 79.0
200 3.30 1.63 5.34 146.0 78.0
210 3.10 1.50 4.94 142.0 78.0
220 3.00 1.79 4.99 143.0 78.0
230 2.90 1.87 4.91 140.0 78.0
240 2.70 1.93 4.67 138.0 78.0
250 2.60 1.72 4.78 134.0 77.0
260 2.50 1.73 4.73 130.0 77.0
270 2.30 1.62 4.71 130.0 79.0
280 2.20 1.55 4.71 129.0 79.0
290 2.10 1.46 4.82 128.0 79.0
300 2.00 1.23 4.52 127.0 79.0
310 1.90 1.22 5.00 127.0 80.0
320 1.70 1.32 5.54 127.0 80.0
330 1.60 1.24 5.17 128.0 80.0
340 1.50 1.47 5.38 128.0 80.0
350 1.30 1.57 5.25 130.0 81.0
360 1.20 1.65 4.83 131.0 80.0
370 1.10 1.76 4.58 128.0 80.0
380 0.90 1.88 4.78 128.0 81.0
390 0.80 1.71 4.33 126.0 81.0
400 0.70 1.82 4.62 124.0 81.0
410 0.60 1.74 4.42 123.0 81.0
420 0.40 1.80 4.57 123.0 82.0
430 0.30 1.80 4.67 123.0 82.0
440 0.20 1.62 4.29 123.0 82.0
450 0.10 1.79 4.73 122.0 82.0
460 0.00 1.66 4.47 123.0 81.0
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OMNI-Test Laboratoaries, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS092E RunNumber__ ¢
Model: 575T-ACC-C Tracking Number:_ 2187 Date:_s/s/rr

Test Crew:_B. Davis L

OMNI Equipment ID numbers:_1, 244, 131, 132, 5142132, 208, 296-T54, 371, 372, 340, 592, 410, 419
432, 265, 413, 283A

Wood Heater Run Notes
Air Control Settings

Primary: Secondary: Eree d

Cog are—'
¢

close d Tertiary/Pilot: ﬁwl A wok ese d

Grea
Fan: On L‘fL\

’J,

2

Preburn Notes

Time Notes

S0 Leveled coul bed

Test Notes
Sketch test fuel configuration: ' Start up procedures & Timeline:
Bypass: N/A-
Fuel loaded by: Y Secords
Door closed at: S Secevds
>< Ar Primary air: &l o um '
= 7  S— L LT Gei G B
Y e 7: : oo "Fhow S‘cl L’ H’JL .
b r sy Notes: 26 S ape
- d
Time Notes

60 pfvv}'— F,’Hfﬂ cl..wjnl [ +-¢hw/4-.

Technician Signature: £ [u)_:h Date: 6/11//9'
Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 1 of 4
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OMN!-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 006 1WS092E Run Number:__{

Model: §78T-ACC-C Tracking Number: 2187 Date: ;{29%( 7
Test Crew; B. Davis

OMNI Equipment ID numbers:_1, 244, 131, 132, 5142132, 209, 296-T54, 371. 372, 340, 592. 410, 419,
432 265, 413, 283A

Wood Heater Fuel Data
Fuel: Douglas fir, untreated and air dried, standard grade or better dimensional lumber

Pre-Burn Fuel

Calibration: Cal Value (1} = 12% Actual Reading (Ao
Cal Value (2) = 22% Actual Reading __ 224
Piece: Length: Reading: Piece: Length: Reading:
1 & in 2.3 7 in
2 ¢ in R2A s 8 in
3 ¥ in 9.3 9 in
4 in 10 in
5 in 11 in
6 in 12 in
Total Pre-Burn Fuel Weight: .2.? Pre-Burn Fuel Average Moisture:_21.23
Time (clock): __{@* 3 Room Temperature (F): __ 5~ Initials: L&
Test Fuel
Firebox Volume (ft3): A9 Test Fuel Piece Length {in}.
Load Weight Range (Ib): 20.3 Total Wet Fuel Load Weight (lb):
) - 2.3
Fuel Type & Amount: 2 x 4. i 4x4_ 2
Weight (with spacers): _{0. O Weight (with spacers): _ ./
Piece: Weight (lbs): Moisture Readings (%DB): Fuel Type:
1 2.3 225 0.3 230 2ry
2 21 A1y (2.3 20.9 vy
3 LY (9.1 (1 F 5.2 ¥y
4 2] (9.5 {?5 9.0 2¥
; _u _ﬁf 206708 vy
6 l? ‘/ [y Yrys
; .

Spacer Moisture Readings (%DB)
.9 X 'S S Y R N | h2
.0 7.3 ¥l Al A By
20 Ly 135 $¢ . 2.1
#.3 g4 10 $A I

Time (clock): _[Q:/(/ Room Temperature (F): s~ Initials: ﬁ

Technician Slgnature Ar ) = : Date:_ & /;/ .

Control No. P-SFDT-0001, Effective Date 01/12/2016 Page 2 of 4
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OMNI-Test Laboratories, Inc. ASTM E27380 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS092E Run Number.__/
Model: 5§7ST-ACC-C Tracking Number: 2187 Date: §/45//3

Test Crew: B, Davis

OMNI Equipment ID numbers: 1, 244, 131, 132, 5142132, 209, 296-T54, 371, 372, 340, 592 410, 419,
432 265. 413, 283A

Wood Heater Supplemental Data

Start Time:__(1:5/ Booth #__7-

Stop Time__1713¢

Stack Gas Leak Check: Sample Train Leak Check:

Initial: 3;,!& Final: ?ﬂ,d A_C.0 @ /N "Hg
Bg.¢_ @ /¥"Hg

Calibrations: Span Gas COz_/5.96 CO_s.o¥¢

Pre Test Post Test
Zero Span Zero Span
Time Z ] (935 | /935
CO: 0.00 15.9 00h | IS 53
co 0000 S.0% Ooop | 94959
Air Velocity (fmin).  Initial:_& $2 Final,_¢.s2 Tunnel Traverse
Scale Audit (lbs): Initial:__¢@.0 Final._tz.¢ Microtector | dP (in R
‘ C hnitiah aee d inal: Readi Ho) | TP
Pitot Tube Leak Test:  Initial: _ gee Final: .?g_ d eading 20)
Stack Diameter (in).___ & " / ygo | Y
Induced Draft; 0.0 2 I 11
% Smoke Capture:__(0¢7% 3 e | YV
Flue Pipe Cleaned Prior to First Test in Series: v diu ¥y
Date: 62/5[& Initials: 4, 4, / 2:!'0,5'.2 oy
: 2 (IS | §v
Initial Middle Ending 3 viY '
Ponfe) | o vy | 2836 | 2838 Y | o5/ | 8%
e | e | o | oo Contt g’
Ambient (°F) | 729 2% S/ -51%0“'/ 19
Tunnel Static Pressure (in Hz0).
Background Filter Volume: E‘?. Hos” Begi_lr_ming of End of Test
est
Al - a2
Technician Signature: /& /D——k Date: G/f’//?‘
Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 3 of 4
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Model: 57ST-ACC-C
Hearth and Home Technologies
1445 North Highway
Colville, WA 99114

Run 2

OMNI-Test Laboratories, Inc.
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OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:

Tracking No.:

Run:
Test Date:

Hearth & Home
57ST-ACC-C
0061WS092E
2187

2

05/16/17

Burn Rate
Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs

Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p

0.96 kg/hrdry
87 degrees Fahrenheit
16.71 feet/second
10486.0 dscf/hour

0.061 inches H20

Total Time of Test 460 minutes
AMBIENT SAMPLE TRAIN 1 SAMPLE TRAIN 2 FIRST HOUR FILTER (TRAIN 1)
Total Sample Volume - Vm 81.404 cubic feet 62.410 cubic feet 62.456 cubic feet 8.204 cubic feet
Average Gas Meter Temperature 80 degrees Fahrenheit 84 degrees Fahrenheit 85 degrees Fahrenheit 84 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 74.588 dscf 57.224 dscf 56.611 dscf 7.522 dscf
Total Particulates - m, 0.5 mg 7.5 mg 6.2 mg 3 mg
Particulate Concentration (dry-standard) - C/Cg 0.000007 grams/dscf 0.00013 grams/dscf 0.00011 grams/dscf 0.00040 grams/dscf
Total Particulate Emissions - E 1 0.54 grams 10.00 grams 8.27 grams 4.18 grams
Particulate Emission Rate 0.07 grams/hour 1.30 grams/hour 1.08 grams/hour 4.18 grams/hour
Emissions Factor 1.36 g/kg 1.12 g/kg 1.42 glkg
Difference from Average Total Particulate Emissions 0.87 grams 0.87 grams
Dual Train Comparison Results Are Acceptable
FINAL AVERAGE RESULTS QUALITY CHECKS
Complete Test Run Filter Temps < 90 °F OK
Total Particulate Emissions - E 1 9.13 grams Filter Face Velocity (47 mm) OK
Particulate Emission Rate 1.19 grams/hour Dryer Exit Temp < 80F OK
Emissions Factor 1.24 grams/kg Leakage Rate OK
Ambient Temp (55-9C0°F) OK
First Hour Emissions Negative Probe Weight Eval. OK
Total Particulate Emissions - E 1 4.18 grams Pro-Rate Variation OK
Particulate Emission Rate 4.18 grams/hour Train Precision < 7.5%) 9.48
Emissions Factor 1.42 grams/kg Train Precision %0.5 g/kg 0.23
Stove Surface AT] OK

Control No. P-SSAR-0002

Technician Signature:

0061WS092E 5700 Run 2_5-16-17




OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 2 | Coal Bed
Manufacturer: Hearth & Home Range 3.9 4.8
Model: 57ST-ACC-C (Ib): (min) (max)
Tracking No.: 2187
Project No.: 0061WS092E
Test Date: 05/16/17
Beginning Clock Time: 10:00:00 AM Technician Signature: m
Temperatures (°F)
Elapsed Stack Draft : Avg. .
. ) Scale (Ib) . FB Top |FB Bottom|FB Back | FB Left | FB Right| Firebox [ Stack Ambient
Time (min) (in H,0)
Surface
0 6.7 -0.067 635 546 366 760 646 590.6 96 80
10 6 -0.048 406 566 324 717 602 523 308 80
20 5.5 -0.04 304 567 286 656 577 478 257 79
30 5 -0.039 284 555 264 619 583 461 240 79
40 4.8 -0.031 228 538 242 566 568 428.4 187 79
50 4.7 -0.041 193 522 222 517 545 399.8 212 79
60 4.6 -0.026 173 509 206 472 500 372 154 78

Control No. P-SSAR-0002 0061WS092E 5700 Run 2 948-17



OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Run: 2
Manufacturer: Hearth & Home PM Control Modules: g
Model: 57ST-ACC-C Dilution Tunnel MW(dry): 29.00 Ib/Ib-mole Avg. Tunnel Velocity: | 16.71 _|ft/sec. 7 2 ~
Tracking No.: 2187 Total Sampling Time: 460 min Dilution Tunnel MW (wet): 28.78 Ib/Ib-mole Initial Tunnel Flow: 173.7 _|scfm Technician Signature:,
Project No.: 0061WS092E Recording Interval: 10 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:| 174.8 |scfm
Test Date: 16-May-17 Dilution Tunnel Static: ___-0.590 "H20 Post-Test Leak Check (1): 0.000 cfm @ 10 in. Hg
Beginning Clock Time: 11:03 Background Sample Volume: 81.404 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ 10 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: _ 20.23 _ Dry Basis %
Meter Box Y Factor: 1.001 1) 0.993 ) 0.997  (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End Average Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Center
28.07 28.14 28.16 2812 "Hg Initial dP| 0.050 0.052 0.062 0.058 0.056 0.060 0.062 0.058 0.061 "H20
OMNI Equipment Numbers: Temp: | 90 90 90 90 90 90 90 90 90 |op
Vs 1677 ftisec Vscent 1726 ft/sec Fp 0.972
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Elapsed Gas Gas Sample | Orifice | Meter 1| Meter 1 | Orifice Meter 2 | Dilution Dilution . . . . . . Avg.
Ti[rJTle Meter 1 | Meter 2 Ra?eaT?Ic?m) Ratep 2 dH1 | Temp | Vacuum | dH 2 Tgr:tpez"zli) Vacuum | Tunnel E;:::rl RZI:' 1 RZ{g' 2 Rizzliig gggg; F'_rl_it:fx 2;;2?: nggsx FI[Z?IOX ngiﬁx Ssutr?;; Ei?‘arg;tp Stack Filter 1 |Dryer Exit 1| Filter 2 |Dryer Exit 2| Ambient (.I.)I_:ag) %5:)2 (Cu/g
(min) [ (it (ft®) (cfm) | (H0)| (F) | (Hg) |(H:0) ("Ho) (R 4P Temp :
0 0.000 0.000 1.56 76 -0.43 1.11 76 -1.2 90 0.061 19.3 188 501 244 441 475 370 N/A 205 84 72 84 72 76 -0.050 | 1.09 |0.29
10 1.312 1.328 0.13 0.13 1.52 77 -0.42 1.09 77 -1 90 0.061 98 100 18.3 -1 289 488 265 408 441 378 N/A 354 84 73 84 72 75 -0.073 | 10.46 | 0.67
20 2.648 2.682 0.13 0.14 1.57 78 -0.49 1.17 79 -1.5 99 0.061 101 102 16.2 -2.1 645 469 301 414 450 456 N/A 480 86 73 86 73 75 -0.081 | 13.05 | 0.62
30 4.005 4.070 0.14 0.14 1.57 80 -0.47 1.17 81 -1.1 93 0.061 101 104 14.9 -1.3 621 453 317 410 444 449 N/A 366 86 74 86 73 75 -0.071 | 9.31 |0.42
40 5.382 5.458 0.14 0.14 1.57 81 -0.47 1.15 82 -1.2 95 0.061 103 104 13.7 -1.2 449 437 201 409 432 386 N/A 373 87 74 86 73 77 -0.071 | 11.64 | 0.09
50 6.794 6.847 0.14 0.14 1.57 83 -0.47 1.17 84 -1.2 94 0.061 105 103 12.6 -1.1 396 422 184 411 422 367 N/A 357 87 75 87 74 78 -0.070 | 11.17 | 0.14
60 8.204 8.236 0.14 0.14 1.57 84 -0.47 1.17 85 -1.2 95 0.061 105 103 11.5 -1.1 405 408 182 430 414 368 N/A 376 88 76 87 75 79 -0.073 | 12.79 | 0.62
70 9.620 9.630 0.14 0.14 1.57 85 -0.47 1.17 86 -1.2 96 0.061 105 103 10.2 -1.3 412 395 189 472 438 381 N/A 372 88 76 88 75 79 -0.071 | 13.77 | 0.94
80 11.031 | 11.022 0.14 0.14 1.56 85 -0.48 1.16 86 -1.2 96 0.061 105 103 8.8 -1.4 420 385 197 504 461 393 N/A 367 88 77 88 75 80 -0.071 | 13.63 | 0.82
90 12.444 | 12.413 0.14 0.14 1.56 86 -0.48 1.16 87 -1.2 96 0.061 105 103 7.6 -1.2 411 377 202 525 473 398 N/A 362 88 77 88 76 80 -0.070 | 13.61 | 0.99
100 13.855 | 13.793 0.14 0.14 1.54 86 -0.46 1.09 87 -1.1 96 0.061 104 102 6.4 -1.2 419 370 207 540 489 405 N/A 347 88 77 88 76 80 -0.067 | 13.13 | 0.8
110 15.258 | 15.138 0.14 0.13 1.53 87 -0.45 1.09 88 -1.1 94 0.061 103 99 5.5 -0.9 371 365 211 547 506 400 N/A 296 88 78 88 77 80 -0.060 | 10.17 | 0.92
120 16.661 | 16.485 0.14 0.13 1.53 87 -0.45 1.09 88 -1.1 92 0.061 103 99 5.0 -0.5 317 362 211 528 511 386 N/A 261 88 78 87 77 80 -0.056 | 9.01 |0.76
130 18.034 | 17.832 0.14 0.13 1.54 87 -0.45 1.09 88 -1.1 90 0.061 101 99 4.5 -0.5 260 360 207 505 506 368 N/A 216 87 78 87 77 79 -0.049 | 7.08 |1.59
140 19.406 | 19.181 0.14 0.13 1.53 87 -0.44 1.09 88 -1.1 87 0.061 101 99 4.2 -0.3 213 358 202 483 486 348 N/A 185 86 77 85 77 79 -0.044 | 597 |1.53
150 20.768 | 20.531 0.14 0.14 1.54 87 -0.44 1.10 88 -1.1 86 0.061 100 99 4.0 -0.2 189 357 199 460 467 334 N/A 167 84 77 84 76 79 -0.040 | 581 |1.45
160 22.130 | 21.881 0.14 0.14 1.55 87 -0.44 1.10 88 -1.1 85 0.061 100 99 3.9 -0.1 177 357 198 441 452 325 N/A 159 84 77 84 76 79 -0.038 | 5.87 |1.61
170 23.488 | 23.233 0.14 0.14 1.55 87 -0.45 1.09 88 -1.1 86 0.061 99 99 3.7 -0.2 172 359 195 427 440 319 N/A 154 84 76 84 75 81 -0.037 | 5.86 |1.77
180 24.838 | 24.585 0.14 0.14 1.55 86 -0.45 1.10 88 -1.2 86 0.061 99 99 3.6 -0.1 166 358 193 416 428 312 N/A 150 84 75 84 75 82 -0.036 | 5.42 |2.03
190 26.190 | 25.936 0.14 0.14 1.55 86 -0.45 1.10 87 -1.3 86 0.061 99 99 3.5 -0.1 162 357 190 407 417 307 N/A 146 84 74 84 74 82 -0.036 | 548 |2.17
200 27.540 | 27.289 0.14 0.14 1.55 85 -0.45 1.10 87 -1.3 85 0.061 99 99 3.3 -0.2 159 355 187 400 407 302 N/A 142 84 74 84 73 82 -0.035 | 542 | 2.2
210 28.890 | 28.641 0.14 0.14 1.55 85 -0.46 1.10 86 -1.3 85 0.061 99 99 3.2 -0.1 157 353 185 392 399 297 N/A 140 84 73 84 73 82 -0.033 | 5.36 |2.22
220 30.237 | 29.992 0.13 0.14 1.55 84 -0.45 1.10 86 -1.3 85 0.061 99 99 3.1 -0.1 155 350 183 386 391 293 N/A 143 84 73 84 73 82 -0.035 52 |235
230 31.581 | 31.343 0.13 0.14 1.55 84 -0.46 1.10 86 -1.3 85 0.061 99 99 3.0 -0.1 155 347 180 380 385 289 N/A 143 84 73 84 73 82 -0.034 | 529 |231
240 32.926 | 32.695 0.13 0.14 1.54 84 -0.45 1.10 86 -1.4 85 0.061 99 99 2.9 -0.1 153 345 177 373 381 286 N/A 142 84 73 84 72 82 -0.034 | 538 |2.26
250 34.268 | 34.047 0.13 0.14 1.55 84 -0.45 1.10 86 -1.4 85 0.061 99 99 2.8 -0.1 152 343 176 367 378 283 N/A 141 84 73 83 72 82 -0.034 | 5.08 |2.12
260 35.604 | 35.399 0.13 0.14 1.55 84 -0.46 1.10 85 -1.3 85 0.061 98 99 2.6 -0.2 149 342 174 363 375 281 N/A 140 84 72 83 72 82 -0.034 52 |227
270 36.940 | 36.751 0.13 0.14 1.55 84 -0.46 1.10 85 -1.4 85 0.061 98 99 2.5 -0.1 149 341 174 361 371 279 N/A 141 84 72 83 72 82 -0.034 | 547 |232
280 38.279 | 38.103 0.13 0.14 1.55 84 -0.46 1.10 85 -1.4 85 0.061 98 99 2.4 -0.1 149 340 175 360 369 279 N/A 140 84 72 83 72 82 -0.034 | 539 | 2.3
290 39.622 | 39.455 0.13 0.14 1.55 83 -0.46 1.10 85 -1.2 84 0.061 99 99 2.2 -0.2 149 339 176 358 368 278 N/A 139 83 72 83 72 82 -0.033 | 553 |2.39
300 40.959 | 40.807 0.13 0.14 1.55 83 -0.46 1.10 85 -1 84 0.061 98 99 2.1 -0.1 149 338 176 357 367 277 N/A 141 83 72 83 72 81 -0.034 | 541 | 2.3
310 42.292 | 42.159 0.13 0.14 1.55 83 -0.46 1.10 85 -1 84 0.061 98 99 2.0 -0.1 149 337 176 355 365 276 N/A 142 83 72 83 72 81 -0.033 | 5.69 |1.93
320 43.623 | 43.511 0.13 0.14 1.54 83 -0.46 1.09 85 -1 84 0.061 98 99 1.8 -0.2 149 335 175 356 364 276 N/A 145 83 72 83 72 81 -0.034 5.6 |2.07
330 44,957 | 44.863 0.13 0.14 1.56 83 -0.46 1.10 85 -1.2 84 0.061 98 99 1.7 -0.1 149 335 176 357 365 276 N/A 146 83 72 82 72 81 -0.034 | 562 |1.96
340 46.290 | 46.216 0.13 0.14 1.55 84 -0.46 1.11 85 -1 84 0.061 98 99 15 -0.2 150 335 177 358 366 277 N/A 147 82 72 82 72 80 -0.034 | 568 |1.93
350 47.626 | 47.567 0.13 0.14 1.58 84 -0.48 1.10 85 -1.1 84 0.061 98 99 1.4 -0.1 149 335 177 357 367 277 N/A 147 82 72 82 72 80 -0.035 56 |1.97
360 48.974 | 48.920 0.13 0.14 1.59 84 -0.48 1.10 85 -1.4 83 0.061 99 99 1.3 -0.1 149 334 177 357 367 277 N/A 145 82 72 82 72 80 -0.034 | 555 |1.94
Control No. P-SSAR-0002 Page 1 of 2 0061WS092E 5700 Run 2_5-16-17
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Run: 2
Manufacturer: Hearth & Home PM Control Modules:
Model: 57ST-ACC-C Dilution Tunnel MW(dry): 29.00 Ib/Ib-mole Avg. Tunnel Velocity: | 16.71 _|ft/sec. / 2 -
Tracking No.: 2187 Total Sampling Time: 460 min Dilution Tunnel MW (wet): 28.78 Ib/Ib-mole Initial Tunnel Flow: 173.7 _|scfm Technician Signature:
Project No.: 0061WS092E Recording Interval: 10 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:| 174.8 [scfm
Test Date: 16-May-17 Dilution Tunnel Static: _ -0.590 "H20 Post-Test Leak Check (1): 0.000 cfm @ 10 in. Hg
Beginning Clock Time: 11:03 Background Sample Volume: 81.404 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ 10 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: _ 20.23 _ Dry Basis %
Meter Box Y Factor: 1.001 1) 0.993 ) 0.997  (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End Average Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Center
28.07 28.14 28.16 2812 "Hg Initial dP| 0.050 0.052 0.062 0.058 0.056 0.060 0.062 0.058 0.061 "H20
OMNI Equipment Numbers: Temp: | 90 90 90 90 90 90 90 90 90 |op
Vsraw _ 16.77 _ ftsec Vscent 17.26 f/sec Fp 0.972
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
- . _— Dilution Avg.
Elapsed Gas Gas Sample | Orifice | Meter 1| Meter 1 | Orifice Meter 2 | Dilution . . . . . .
Time | Meter1 | Meter 2 Ra?eaT?Ic?m) Rate 2 dH1 | Temp | Vacuum | dH2 Tgr:tpez"zli) Vacuum | Tunnel E;:::rl RZIZ' 1 RZ{g' 2 Rizzliig gggg; F'_rrit;[)x E;Tg:: nggsx FI[Z?IOX ng;]otx Ssutr?;; Ei?‘arg;tp Stack Filter 1 |Dryer Exit 1| Filter 2 |Dryer Exit 2| Ambient (Pl_:ag) %?)Z (Cu/g
(min) | () | () (cfm) | (H0)| (F) | (Hg) |(HO) CH) | A | e Temp : ’
370 50.322 | 50.273 0.13 0.14 1.59 84 -0.48 1.10 85 -1.1 83 0.061 99 99 1.1 -0.2 146 334 177 355 366 276 N/A 143 82 72 82 71 80 -0.034 | 546 |1.93
380 51.666 | 51.627 0.13 0.14 1.59 83 -0.48 1.11 85 -1.3 83 0.061 99 99 1.0 -0.1 146 335 177 353 366 275 N/A 141 81 72 81 71 79 -0.034 | 538 |1.98
390 53.009 | 52.981 0.13 0.14 1.59 83 -0.48 1.11 85 -1.3 83 0.061 99 99 0.9 -0.1 146 335 177 351 366 275 N/A 142 81 71 81 71 79 -0.034 | 543 [1.91
400 54.353 | 54.335 0.13 0.14 1.60 83 -0.48 1.10 85 -1.3 83 0.061 99 99 0.8 -0.1 146 336 177 351 365 275 N/A 143 81 71 81 71 80 -0.034 | 545 |2.05
410 55.694 | 55.689 0.13 0.14 1.59 83 -0.48 1.10 84 -1.3 83 0.061 99 100 0.6 -0.2 146 336 178 351 365 275 N/A 143 81 71 81 71 80 -0.035 | 5.27 |2.08
420 57.036 | 57.044 0.13 0.14 1.60 83 -0.48 1.11 84 -1.5 82 0.061 99 100 0.5 -0.1 145 336 176 350 365 274 N/A 143 81 71 81 71 80 -0.034 | 521 |211
430 58.374 | 58.397 0.13 0.14 1.59 83 -0.48 1.11 84 -1.6 82 0.061 98 99 0.4 -0.1 144 336 174 349 364 273 N/A 142 81 71 81 70 79 -0.034 | 4.87 |2.05
440 59.722 | 59.751 0.13 0.14 1.58 83 -0.48 1.11 84 -1 82 0.061 99 99 0.2 -0.2 143 335 172 346 361 271 N/A 140 81 71 80 71 79 -0.033 | 4.76 |2.02
450 61.067 | 61.103 0.13 0.14 1.58 83 -0.47 1.10 84 -1 81 0.061 99 99 0.1 -0.1 141 333 172 342 358 269 N/A 137 80 71 80 71 78 -0.033 | 4.74 | 2.02
460 62.410 | 62.456 0.13 0.14 1.58 84 -0.48 1.09 85 -1.2 81 0.061 98 99 0.0 -0.1 140 332 172 336 356 267 N/A 136 80 72 80 72 78 -0.033 4.7 |2.02
Avg/Tot | 62.410 | 62.456 0.14 0.14 1.56 84 1.11 85 87 0.061 100 100 102.6 74 84 73 80 -0.044
Control No. P-SSAR-0002 Page 2 of 2 0061WS092E 5700 Run 2_5-16-17
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OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Run#:. 2
Date: 5/16/17

TRAIN 1 (First Hour emissions)

Equipment Numbers:

Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
B. Front filter catch Filter D175 125.5 122.5 3.0
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 3.0 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent  |Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
B. Front filter catch Filter D176 127.5 123.9 3.6
C. Rear filter catch Filter D177 120.9 120.7 0.2
D. Probe catch* Probe 7 114984.0 | 114983.3 0.7
E. Filter seals catch* Seals R471 4147.3 4147.5 0.0
Sub-Total | Total Particulate, mg: | 4.5 |
Train 1 Aggregate| Total Particulate, mg: | 7.5 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
A. Front filter catch Filter D178 127.5 121.9 5.6
B. Rear filter catch Filter D179 124.4 124.1 0.3
C. Probe catch* Probe 8 115595.2 | 115595.0 0.2
D. Filter seals catch* Seals R472 3594.5 3594.4 0.1
| Total Particulate, mg: | 6.2 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg |Particulate, mg|
A. Front filter catch* Filter D73 121.7 121.2 0.5
| Total Particulate, mg: | 0.5 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed to be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Technician Signature:

D f 2.

Control No. P-SSAR-0002

0061WS092E 5700 Rilit f 8%%6-17



OMNI|-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Test Date: 5/16/2017
Run No.: 2
. Total Fuel Weight
Firebox (Dry Basis, Ib):| 163
Volume (ft°): 2.92
Fuel Piece Fuel Density
Length (in): 18 (Ib/f®, Dry Basis)| 29.63 OK
2x4 Crib Loading Density|
Weight (Ib): 9.3 (Ib/f, Wet Basis):| 6.6 OK
4x4 Crib
Weight (Ib): 10 2x4 Percentage:| 48% OK
Coal Bed Range (20-25%): 3.86 - 4.825
Test Fuel . . . : o Dry Weight
Piece Weight (Ib) Size Readings (Dry Basis %) (Ib)
1 2.2 2"x 4" 19.9 194 20.8 1.83
2 2.2 2"x 4" 19.0 19.3 19.8 1.84
3 2.2 2"x 4" 20.1 21.0 19.9 1.83
4 1.7 2"x 4" 20.2 18.6 21.3 1.42
5 41 4"x 4" 22.8 21.9 225 3.35
6 4.5 4"x 4" 19.8 19.1 18.7 3.78
Spacer Readings (Dry Basis %)
8.0 8.1
8.1 7.9
7.6 8.8
8.9 8.5
8.4 8.7
8.3 8.4
9.4 8.7
8.9 8.0
8.8 8.9
8.0 8.8
8.9 8.2
8.1
8.1

Technician Signature:

Control No. P-SSAR-0002 0061WS092E 5700 4ur(7) f22 %21 6-17



VERSION:

OMNI-Test Laboratories, Inc.

Technicians: m

Manufacturer: Hearth & Home

Model:

Date:

Run:

Control #:

Test Duration:
Output Category:

Test Results in Accordance with CSA B415.1-09

57ST-ACC-C
05/16/17
2
0061WS092E
460
2

HHV Basis LHV Basis
Overall Efficiency 73.8% 79.7%
Combustion Efficiency 91.7% 91.7%
Heat Transfer Efficiency 80% 87.0%
Output Rate (kJ/h) 13,886 13,173 (Btu/h)
Burn Rate (kg/h) 0.95 2.09 (Ib/h)
Input (kJd/h) 18,821 17,854 (Btu/h)
Test Load Weight (dry kg) 7.28 16.05 | drylb |
MC wet (%) 16.82
MC dry (%) 20.22
Particulate (g ) 9.13
CO (9) 842
Test Duration (h) 7.67
Emissions| Particulate CO
g/MJ Output 0.09 7.90
g/kg Dry Fuel 1.25 115.54
g/h 1.19 109.77
Ib/MM Btu Output 0.20 18.37
Air/Fuel Ratio (A/F)| 14.09]

2.2

12/14/2009
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VERSION: 2.2
Manufacturer: Hearth & Home
Model: 57ST-ACC-C

12/14/2009

Appliance Type: Non-Cat

(Cat, Non-Cat, Pellet)

Date: 5/16/2017 Temp. Units F (ForC)
Run: 2 Weight Units Ib (kg or Ib)
Control #: 0061WS092E
Test Duration: 460
Output Category: 2 Fuel Data
D. Fir
Wood Moisture (% wet): 16.82 HHV 19,810 Kkj/kg
Load Weight (Ib wet): 19.30 %C 48.73
Burn Rate (dry kg/h): 0.95 %H 6.87
Total Particulate Emissions: 9.13 g %0 43.9
%ASH 0.5
Averages 1.64 6.98 #DIV/O!  202.70 79.81
Temp. (°F)
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room
Time (min) Remaining (Ib) co COo, 0, Gas Temp
0 19.30 0.29 1.09 205.0 76.0
10 18.30 0.67 10.46 354.0 75.0
20 16.20 0.62 13.05 480.0 75.0
30 14.90 0.42 9.31 366.0 75.0
40 13.70 0.09 11.64 373.0 77.0
50 12.60 0.14 11.17 357.0 78.0
60 11.50 0.62 12.79 376.0 79.0
70 10.20 0.94 13.77 372.0 79.0
80 8.80 0.82 13.63 367.0 80.0
90 7.60 0.99 13.61 362.0 80.0
100 6.40 0.80 13.13 347.0 80.0
110 5.50 0.92 10.17 296.0 80.0
120 5.00 0.76 9.01 261.0 80.0
130 4.50 1.59 7.08 216.0 79.0
140 4.20 158 5.97 185.0 79.0
150 4.00 1.45 5.81 167.0 79.0
160 3.90 1.61 5.87 159.0 79.0
170 3.70 1.77 5.86 154.0 81.0
180 3.60 2.03 5.42 150.0 82.0
190 3.50 2.17 5.48 146.0 82.0
200 3.30 2.20 5.42 142.0 82.0
210 3.20 2.22 5.36 140.0 82.0
220 3.10 2.35 5.20 143.0 82.0
230 3.00 231 5.29 143.0 82.0
240 2.90 2.26 5.38 142.0 82.0
250 2.80 2.12 5.08 141.0 82.0
260 2.60 2.27 5.20 140.0 82.0
270 2.50 2.32 5.47 141.0 82.0
280 2.40 2.30 5.39 140.0 82.0
290 2.20 2.39 5.53 139.0 82.0
300 2.10 2.30 5.41 141.0 81.0
310 2.00 1.93 5.69 142.0 81.0
320 1.80 2.07 5.60 145.0 81.0
330 1.70 1.96 5.62 146.0 81.0
340 1.50 1.93 5.68 147.0 80.0
350 1.40 1.97 5.60 147.0 80.0
360 1.30 1.94 5.55 145.0 80.0
370 1.10 1.93 5.46 143.0 80.0
380 1.00 1.98 5.38 141.0 79.0
390 0.90 1.91 5.43 142.0 79.0
400 0.80 2.05 5.45 143.0 80.0
410 0.60 2.08 5.27 143.0 80.0
420 0.50 211 5.21 143.0 80.0
430 0.40 2.05 4.87 142.0 79.0
440 0.20 2.02 4.76 140.0 79.0
450 0.10 2.02 4.74 137.0 78.0
460 0.00 2.02 4.70 136.0 78.0

46 of 242



OMNi-Test Laboratories, Inc.
Client: Hearth & Home
Model: 57ST-ACC-C
Test Crew:. B. Davis

ASTM E2780 Wood Heater Run Sheets
Project Number: 0061WS092E

Run Number:__ 2

Tracking Number: 2187

Date: _s"/lﬁ/ﬂ-

OMNI Equipment ID numbers:_1, 244, 131, 132, 5142132, 209, 296-T54, 371, 372, 340, 592, 410, 419,

432, 265, 413, 283A

Wood Heater Run Notes

Air Control Settings

Primary: Secondary: Eixed
035" ypeus . .
{ - f Tertiary/Pilot: bms} Ave Nk used
1= ¢ Io.seJ
ares Fan: on h.q L
7
Preburn Notes
Time Notes
sy Leveled comf beg
Test Notes
Sketch test fuel configuration: Start up procedures & Timeline:
Feent ol Bypass: A /A
(- Fuel loaded by: _ ¥0 Sec.ds

)r{:

ki
|

Doorclosedat: _ 9¢  Seem b

ﬁ: Primary air: Ell opew bl S oo
— o+ } Se) L"ﬁfaL' .Sgﬂr-v‘\ Au
e L 2 v Jeeked - ey
lJ o L;l * | j Do l Notes: he~ fiwmed A Y d 3100 muun
L — o obf for J2E-30 mjmr  fheor Sed o
L:&L dor fCMﬁ.‘n—"l"" ap' M)’
Time Notes
Lo | chaded Fal Rikha oF tean 4.

Technician Signature; /2 ﬂ-—“—-—

Control No. P-SFDT-0001, Effective Date: 01/12/2016

Date: 6!/2/ /7
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OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS092E Run Number:_ 2
Model: 57ST-ACC-C Tracking Number: 2187 Date:_S//¢/r3—

Test Crew: B. Davis

OMNI Equipment ID numbers:_1, 244, 131, 132, 5142132, 209, 296-T54 371. 372, 340, 592, 410, 419,
432,265, 413, 283A
Wood Heater Fuel Data
Fuel:  Douglas fir, untreated and air dried, standard grade or better dimensional lumber
Pre-Burn Fuel
Caiibration: Cal Value (1) = 12% Actual Reading /Z
Cal Value (2) = 22% Actual Reading __22.
Piece: Length: Reading: Piece: Length: Reading:
1 ¢ in (4 7 in
2 in o). (e 8 in
3 § in Iy b 9 in
4 in 10 in
5 in 11 in
3] in 12 in
Total Pre-Burn Fuel Weight: L5 Pre-Burn Fuel Average Moisture:__ /9.5 3~
Time {(clock). _ Q9% Room Temperature (F): _ e Initials;__ &
Test Fuel
Firebox Volume (ft5): 2.9 Test Fuel Piece Length (in}: [
Load Weight Range (Ib): 203 Total Wet Fuel Load Weight (Ib): __{$.3
83 - A3
Fuel Type & Amount: 2 x 4: i 4x4: é
Weight (with spacers): _g.¢  Weight (with spacers): _ 7.3
Piece: Weight (Ibs}): Moisture Readings (%DB): Fuel Type:
1 A2 (9.9 /9.9 20.% 2y &
2 AR 19. 0 /123 19 & 2¥/
3 2.2 26,/ 210 /9.9 Ary
4 17 202 1r.6 23 Axy
5 4./ 22.% 2.9 22,5~ Yy
5 98 19.5 19./ thy —_wwy
7
Spacer Moisture Readings (%DB)
&0 gy &Y &/ &5 ¥d
8./ ¥ %0 &1 r¥r £
re 1Y .9 29 %, &y
f'-q ?..9 S’l{ 9&¥ 3-«} &L
Time (clock): _ 93¢ Room Temperature (F): te Initials: __ % £
245~
Technician Signature:_ 48 #_ 3 Date: 6,/////9-
Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 2 of 4
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OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number; 006 1WS092E Run Number:_2

Model: 57ST-ACC-C Tracking Number; 2187 Date: ?lléﬁi

Test Crew._B. Davis

OMNI Equipment ID numbers:_1, 244, 131, 132, 5142132, 209, 296-T54, 371, 372, 340, 592. 410, 419,
432,265, 413, 283A '

Wood Heater Supplemental Data

Start Time.__{{:03 Booth #___ 7+
Stop Time:__/¥43
Stack Gas Leak Check: Saniple Train Leak Check:

initial: 3a4 Final: 3@ CA_O0J @ /0 'Hy
B_Ou @1te "Hg

Calibrations: Span Gas COx_I3.9C¢ _ CO_So¥

Pre Test Post Test
Zero Span - Zero Span
Time N4 7 1596 | 189e
CO: 0.ve 15.9¢ 0.05 | 18792
co Q-0 50k2, o000 | 3069
Air Velocity (ftmin).  Initial:_&$¢ Final:_& 59 Tunnel Traverse
Scale Audit (Ibs): Initial:__te»@ Final: _g.9 Microtector [ P (in | 1.or)
Pitot Tube Leak Test: Initial: ;»d Final: ;wé Reading H20)
Stack Diameter (in): ¢’ ! L OSY ¢
Induced Draft: ___ 9. ¢ 2 0SA 90
% Smoke Capture:_/9* 7 3 002 9y
Flue Pipe Cleaned Prior to First Test in Series: v usk 90
Date._5/13/13 Initials; _#/34% ) oSt | $o
— _ _ 2 O¢d | §%
Initial Middle Ending 3 062 ¢9
Polinfe) | 2,0 | 2849 | 2%46 / o5k | 9
RH (%) e | A /4 ._ Sl
Ambient °F) | 76 o 7% .02 °
Tunnel Static Pressure (in H20}:
Background Filter Volume: KL o/ Begi_nl_'ming of End of Test
est
~0.59 - 057
ay
Technician Signature: /.lz'/c_l_— Date: 4/;//9—
Control No. P-SFDT-0001, Effective Date: 01/12/2016 : Page 3 of 4
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Model: 57ST-ACC-C
Hearth and Home Technologies
1445 North Highway
Colville, WA 99114

Run 3

OMNI-Test Laboratories, Inc.
50 of 242



OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home
Model: 57ST-ACC-C
Project No.: 0061WS092E
Tracking No.: 2187
Run: 3
Test Date: 05/17/17

Burn Rate 1.42 kg/hr dry
Average Tunnel Temperature 97 degrees Fahrenheit
Average Gas Velocity in Dilution Tunnel - vs 16.83 feet/second
Average Gas Flow Rate in Dilution Tunnel - Qsd 10470.2 dscf/hour
Average Delta p 0.064 inches H20
Total Time of Test 310 minutes
AMBIENT SAMPLE TRAIN 1 SAMPLE TRAIN 2 FIRST HOUR FILTER (TRAIN 1)
Total Sample Volume - Vm 54.613 cubic feet 41.789 cubic feet 42.617 cubic feet 7.893 cubic feet
Average Gas Meter Temperature 82 degrees Fahrenheit 89 degrees Fahrenheit 90 degrees Fahrenheit 89 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 50.272 dscf 38.337 dscf 38.655 dscf 7.241 dscf
Total Particulates - m, 0.3 mg 3 mg 2.8 mg 1.7 mg
Particulate Concentration (dry-standard) - C/Cg 0.000006 grams/dscf 0.00008 grams/dscf 0.00007 grams/dscf 0.00023 grams/dscf
Total Particulate Emissions - E 1 0.32 grams 3.91 grams 3.60 grams 2.46 grams
Particulate Emission Rate 0.06 grams/hour 0.76 grams/hour 0.70 grams/hour 2.46 grams/hour
Emissions Factor 0.53 g/kg 0.49 g/kg 0.53 g/kg
Difference from Average Total Particulate Emissions 0.16 grams 0.16 grams
Dual Train Comparison Results Are Acceptable
FINAL AVERAGE RESULTS QUALITY CHECKS
Complete Test Run Filter Temps < 90 °F OK
Total Particulate Emissions - E 1 3.75 grams Filter Face Velocity (47 mm) OK
Particulate Emission Rate 0.73 grams/hour Dryer Exit Temp < 80F OK
Emissions Factor 0.51 grams/kg Leakage Rate OK
Ambient Temp (55-9CF) OK
First Hour Emissions Negative Probe Weight Eval. OK
Total Particulate Emissions - E 1 2.46 grams Pro-Rate Variation OK
Particulate Emission Rate 2.46 grams/hour Train Precision < 7.5%) 4.19
Emissions Factor 0.53 grams/kg Train Precision %0.5 g/kg 0.04
Stove Surface AT OK
Technician Signature:
Control No. P-SSAR-0002 0061WS092E 5700 Run 3_5-17-17
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OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:

Tracking No.:

Run:
Test Date:

Hearth & Home
57ST-ACC-C
0061WS092E
2187

3

05/17/17

Burn Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Total Time of Test

1.42 kg/hr dry

97 degrees Fahrenheit
16.83 feet/second
10470.2 dscf/hour

0.064 inches H20
310 minutes

AMBIENT

SAMPLE TRAIN 1

SAMPLE TRAIN 2

UNCORRECTED

FIRST HOUR FILTER (TRAIN 1)

Total Sample Volume - Vm
Average Gas Meter Temperature

54.613 cubic feet
82 degrees Fahrenheit

41.789 cubic feet
89 degrees Fahrenheit

42.617 cubic feet
90 degrees Fahrenheit

7.893 cubic feet
89 degrees Fahrenheit

Total Sample Volume (Standard Conditions) - Vmstd 50.272 dscf 38.337 dscf 38.655 dscf 7.241 dscf

Total Particulates - m, 0.3 mg 3 mg 3 mg 1.7 mg
Particulate Concentration (dry-standard) - C/Cg 0.000006 grams/dscf 0.00008 grams/dscf 0.00008 grams/dscf 0.00023 grams/dscf
Total Particulate Emissions - E 1 0.32 grams 3.91 grams 3.88 grams 2.46 grams
Particulate Emission Rate 0.06 grams/hour 0.76 grams/hour 0.75 grams/hour 2.46 grams/hour
Emissions Factor 0.53 g/kg 0.53 g/kg 0.53 g/kg
Difference from Average Total Particulate Emissions 0.02 grams 0.02 grams

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS QUALITY CHECKS

Complete Test Run Filter Temps < 90 °F OK
Total Particulate Emissions - E 1 3.89 grams Filter Face Velocity (47 mm) OK
Particulate Emission Rate 0.75 grams/hour Dryer Exit Temp < 80F OK
Emissions Factor 0.53 grams/kg Leakage Rate OK

Ambient Temp (55-9CF) OK
First Hour Emissions Negative Probe Weight Eval. OK
Total Particulate Emissions - E 1 2.46 grams Pro-Rate Variation OK
Particulate Emission Rate 2.46 grams/hour Train Precesion 7.5% 0.45
Emissions Factor 0.53 grams/kg Train Precision 0.5g/kg 0.01

Technician Signature:

Control No. P-SSAR-0002 0061WS092E 5700 Run 3_5-17-17
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OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 3 | Coal Bed
Manufacturer: Hearth & Home Range 3.9 4.8
Model: 57ST-ACC-C (Ib): (min) (max)
Tracking No.: 2187
Project No.: 0061WS092E
Test Date: 05/17/17
Beginning Clock Time: 09:32:00 AM Technician Signature: m
Temperatures (°F)
Elapsed Stack Draft : Avg. .
. ) Scale (Ib) . FB Top |FB Bottom|FB Back | FB Left | FB Right| Firebox [ Stack Ambient
Time (min) (in H,0)
Surface
0 8 -0.074 657 515 378 724 605 575.8 692 82
10 6.3 -0.065 544 541 348 715 589 547.4 485 83
20 5.6 -0.056 389 548 318 673 604 506.4 403 83
30 5.1 -0.048 325 547 293 628 579 474.4 342 82
40 4.8 -0.04 250 543 269 587 568 443.4 278 82
50 4.6 -0.037 217 539 252 555 538 420.2 253 82
60 4.5 -0.034 197 537 233 526 512 401 146 81
65 4.4 -0.033 189 535 224 508 520 395.2 142 81

Control No. P-SSAR-0002 0061WS092E 5700 Run 3 94217



OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Run: 3
Manufacturer: Hearth & Home PM Control Modules: 371, 372
Model: 57ST-ACC-C Dilution Tunnel MW(dry): 29.00 Ib/Ib-mole Avg. Tunnel Velocity: | 16.83 _|ft/sec. < 25 // 2 ~
Tracking No.: 2187 Total Sampling Time: 310 min Dilution Tunnel MW (wet): 28.78 Ib/Ib-mole Initial Tunnel Flow: 173.7 _|scfm Technician Signature:
Project No.: 0061WS092E Recording Interval: 10 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:| 174.5 |scfm
Test Date: 05/17/17 Dilution Tunnel Static: _ -0.592 "H20 Post-Test Leak Check (1): 0.000 cfm @ 11 in. Hg
Beginning Clock Time: 10:38 Background Sample Volume: 54.613 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ 5 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: _ 21.58  Dry Basis %
Meter Box Y Factor: 1.001 1) 0.993 ) 0.997  (Amb)

Velocity Traverse Data

Barometric Pressure: Begin Middle End Average Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Center
28.37 28.38 2839 2838 "Hg Initial dP| 0.052 0.056 0.062 0.058 0.052 0.060 0.062 0.056 0.064 "H20
OMNI Equipment Numbers: Temp: 95 95 95 95 95 95 95 95 95 °E
Vsraw 1681 ftisec Vscent 17.67  fsec Fo 0.951
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Elapsed Gas Gas Sample | Orifice | Meter 1| Meter 1 | Orifice Meter 2 | Dilution Dilution . . . . . . Avg.
Ti[rJTle Meter 1 | Meter 2 Ra?eaT?Ic?m) Ratep 2 dH1 | Temp | Vacuum | dH 2 Tgr:tpez"zli) Vacuum | Tunnel E;:::rl RZI:' 1 RZ{g' 2 Rizzliig gggg; F'_rl_it:fx 2;;2?: nggsx FI[Z?IOX ngiﬁx Ssutr?;; Ei?‘arg;tp Stack Filter 1 |Dryer Exit 1| Filter 2 |Dryer Exit 2| Ambient (.I.)I_:ag) %5:)2 (Cu/g
(min) [ (it (ft)) (cfm) | (H0)| (F) | (Hg) |(H0) ("Ho) (R 4P Temp :
0 0.000 0.000 1.18 77 -0.42 0.97 78 -1.3 95 0.064 19.3 203 534 240 501 447 385 N/A 142 86 74 86 74 81 -0.039 | 3.18 | 0.93
10 1.283 1.324 0.13 0.13 1.53 78 -0.51 1.08 79 -1.2 109 0.064 98 99 17.5 -1.8 537 523 300 462 499 464 N/A 366 89 75 87 75 80 -0.091 | 15.22 | 0.67
20 2.577 2.659 0.13 0.13 1.59 80 -0.59 1.14 81 -1.4 122 0.064 100 101 14.5 -3 772 507 362 505 527 535 N/A 408 88 76 87 75 80 -0.096 | 16.8 | 0.5
30 3.895 4.019 0.13 0.14 1.59 82 -0.58 1.13 83 -1.4 118 0.064 101 102 12.1 -2.4 815 493 408 550 566 566 N/A 353 85 77 82 76 82 -0.090 | 15.45 | 0.29
40 5.219 5.380 0.13 0.14 1.58 84 -0.57 1.13 85 -1.4 117 0.064 101 102 10.0 -2.1 554 481 271 579 584 494 N/A 332 87 78 84 77 83 -0.087 | 15.17 | 0.72
50 6.555 6.744 0.13 0.14 1.59 86 -0.55 1.14 86 -1.6 114 0.064 101 101 8.2 -1.8 491 473 255 600 600 484 N/A 304 88 80 85 78 83 -0.084 | 13.73 | 0.41
60 7.893 8.111 0.13 0.14 1.59 87 -0.54 1.13 88 -1.6 110 0.064 101 101 6.8 -1.4 440 467 250 612 612 476 N/A 276 87 80 85 79 84 -0.079 | 12.29 | 0.22
70 9.240 9.481 0.13 0.14 1.60 88 -0.52 1.13 89 -1.3 107 0.064 101 101 5.6 -1.2 414 461 249 617 618 472 N/A 264 83 79 84 77 84 -0.077 | 11.6 |0.14
80 10.591 | 10.853 0.14 0.14 1.59 88 -0.52 1.13 89 -1.4 105 0.064 101 101 4.8 -0.8 365 458 248 612 613 459 N/A 233 83 78 84 75 84 -0.069 | 9.21 |0.43
90 11.944 | 12.228 0.14 0.14 1.59 89 -0.51 1.14 90 -1.4 102 0.064 101 100 4.2 -0.6 321 455 245 598 606 445 N/A 215 83 78 83 75 83 -0.066 | 9.17 |0.33
100 13.297 | 13.604 0.14 0.14 1.61 89 -0.51 1.15 90 -1.4 99 0.064 100 100 3.7 -0.5 306 453 244 580 600 437 N/A 202 82 78 83 75 84 -0.063 | 8.31 |0.41
110 14.652 | 14.982 0.14 0.14 1.60 90 -0.51 1.15 91 -1.4 97 0.064 100 100 3.4 -0.3 268 452 237 555 579 418 N/A 181 82 77 82 75 83 -0.058 | 6.58 | 0.95
120 16.007 | 16.360 0.14 0.14 1.60 90 -0.5 1.15 91 -1.4 95 0.064 100 100 3.3 -0.1 239 449 231 532 528 396 N/A 168 81 77 81 75 83 -0.055 | 599 |1.19
130 17.365 | 17.740 0.14 0.14 1.60 90 -0.51 1.14 91 -1.5 94 0.064 100 100 3.0 -0.3 220 444 227 515 505 382 N/A 160 80 77 81 75 83 -0.053 | 595 |1.16
140 18.722 | 19.119 0.14 0.14 1.61 90 -0.5 1.15 92 -1.3 93 0.064 100 100 2.7 -0.3 212 438 225 501 498 375 N/A 158 80 77 80 75 82 -0.052 | 589 |1.21
150 20.082 | 20.499 0.14 0.14 1.60 90 -0.5 1.14 92 -1.3 92 0.064 100 100 2.6 -0.1 206 433 222 489 485 367 N/A 153 80 77 80 75 83 -0.051 | 562 | 1.3
160 21.438 | 21.879 0.14 0.14 1.61 90 -0.5 1.14 92 -1.3 92 0.064 100 100 2.4 -0.2 200 427 219 479 476 360 N/A 153 79 76 79 75 83 -0.050 | 583 | 1.2
170 22.792 | 23.259 0.14 0.14 1.60 90 -0.51 1.15 92 -1.3 92 0.064 100 100 2.2 -0.2 197 423 216 472 471 356 N/A 151 79 76 79 74 83 -0.050 6 1.08
180 24.152 | 24.639 0.14 0.14 1.61 91 -0.5 1.14 92 -1.3 92 0.064 100 100 2.0 -0.2 196 420 214 467 467 353 N/A 151 79 76 79 74 82 -0.049 | 575 |1.15
190 25.511 | 26.020 0.14 0.14 1.60 91 -0.5 1.14 92 -1.3 91 0.064 100 100 1.8 -0.2 192 418 211 461 462 349 N/A 147 79 76 79 75 82 -0.050 | 544 |1.17
200 26.871 | 27.401 0.14 0.14 1.61 91 -0.5 1.15 92 -1.4 91 0.064 100 100 1.6 -0.2 188 415 207 452 454 343 N/A 145 79 76 79 75 82 -0.049 | 511 |1.41
210 28.228 | 28.782 0.14 0.14 1.61 92 -0.49 1.14 93 -1.6 91 0.064 99 99 1.3 -0.3 184 413 203 446 445 338 N/A 143 79 76 79 75 82 -0.048 | 4.96 |1.49
220 29.581 | 30.163 0.14 0.14 1.61 92 -0.5 1.15 93 -1.6 91 0.064 99 99 1.2 -0.1 181 409 200 440 438 334 N/A 142 78 76 78 75 82 -0.048 | 4.76 |1.61
230 30.942 | 31.545 0.14 0.14 1.60 92 -0.49 1.14 93 -1.3 90 0.064 100 99 1.1 -0.1 176 406 199 434 431 329 N/A 138 78 76 78 75 82 -0.048 | 451 |1.72
240 32.298 | 32.927 0.14 0.14 1.61 92 -0.49 1.15 93 -1.4 89 0.064 99 99 0.9 -0.2 173 401 198 424 425 324 N/A 137 78 76 78 74 82 -0.048 | 4.38 | 1.69
250 33.655 | 34.310 0.14 0.14 1.61 91 -0.49 1.15 93 -1.4 89 0.064 99 99 0.8 -0.1 171 396 195 414 419 319 N/A 137 78 76 78 74 82 -0.047 | 3.83 |1.86
260 35.016 | 35.693 0.14 0.14 1.61 91 -0.5 1.15 92 -1.4 89 0.064 100 99 0.6 -0.2 168 390 192 404 409 313 N/A 134 78 76 78 74 82 -0.046 | 3.76 |1.83
270 36.370 | 37.077 0.14 0.14 1.61 91 -0.5 1.15 92 -1.6 87 0.064 99 99 0.5 -0.1 163 384 188 394 398 305 N/A 131 77 76 77 74 81 -0.046 | 3.57 |1.83
280 37.726 | 38.462 0.14 0.14 1.60 90 -0.5 1.15 92 -1.4 87 0.064 99 99 0.4 -0.1 161 378 186 384 382 298 N/A 129 77 76 77 74 81 -0.046 | 3.64 |1.89
290 39.079 | 39.847 0.14 0.14 1.62 90 -0.49 1.14 92 -1.4 87 0.064 99 99 0.2 -0.2 159 373 185 378 387 296 N/A 132 77 76 77 74 81 -0.046 | 3.65 |1.87
300 40.434 | 41.232 0.14 0.14 1.62 90 -0.5 1.16 91 -1.4 87 0.064 99 100 0.1 -0.1 157 369 183 372 390 294 N/A 130 77 76 77 74 81 -0.045 | 3.73 | 1.75
310 41.789 | 42.617 0.14 0.14 1.62 90 -0.5 1.15 91 -1.6 87 0.064 99 100 0.0 -0.1 156 365 184 368 387 292 N/A 130 77 76 76 74 81 -0.044 3.8 1.8
Avg/Tot | 41.789 | 42.617 0.13 0.14 1.59 89 1.14 90 97 0.064 100 100 93.0 77 81 75 82 -0.058
Control No. P-SSAR-0002 Page 1 of 1 0061WS092E 5700 Run 3_5-17-17
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OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home

Model: 57ST-ACC-C

Tracking No.: 2187

Project No.: 0061WS092E

Run#: 3

Date: 5/17/17

TRAIN 1 (First Hour emissions)

Equipment Numbers:

Sample Component Reagent Filter, Probe Weights
or Dish# [ Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D180 121.8 120.1 1.7
C. Rearfilter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 1.7 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights
orDish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D181 122.1 121.7 0.4
C. Rear filter catch Filter D182 123.8 123.8 0.0
D. Probe catch* Probe 11 114189.6 | 114189.0 0.6
E. Filter seals catch* Seals R473 3532.4 3532.1 0.3
Sub-Total | Total Particulate, mg: | 1.3 |
Train 1 Aggregate| Total Particulate, mg: | 3.0 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
A. Front filter catch Filter D183 126.3 124.1 2.2
B. Rear filter catch Filter D184 120.0 120.2 -0.2
C. Probe catch* Probe 13 114323.0 | 114322.9 0.1
D. Filter seals catch* Seals R474 3376.5 3375.8 0.7
| Total Particulate, mg: | 2.8 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg [ Tare, mg |Particulate, mg
A. Front filter catch* Filter D74 124.0 123.7 0.3
| Total Particulate, mg: | 0.3 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed to be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Technician Signature: m

Control No. P-SSAR-0002

0061WS092E 5700 RAR & 8%%7.17



OMNI|-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Test Date: 5/17/2017
Run No.: 3
. Total Fuel Weight
Fweng (Dry Basis, Ib): 16.1
Volume (ft°): 2.92
Fuel Piece Fuel Density
Length (in): 19 (Ib/ft3, Dry Basis)| 27.79 OK
2x4 Crib Loading Density|
Weight (Ib): 9.5 (Ib/f, Wet Basis):|  6.61 OK
4x4 Crib
Weight (Ib): 9.8 2x4 Percentage:| 49% OK
Coal Bed Range (20-25%): 3.86 - 4.825
Test Fuel . . . : o Dry Weight
Piece Weight (Ib) Size Readings (Dry Basis %) (Ib)
1 1.7 2"x 4" 24.7 24.8 24.8 1.36
2 2.2 2"x 4" 20.5 24.6 18.4 1.82
3 1.8 2"x 4" 19.5 19.2 23.8 1.49
4 2.2 2"x 4" 19.7 18.7 18.7 1.85
5 4.3 4"x 4" 22.6 20.4 22.1 3.563
6 4.7 4"x 4" 21.6 22.0 22.3 3.85
Spacer Readings (Dry Basis %)
8.0 8.8
8.9 8.9
7.6 7.6
8.4 7.7
7.9 8.0
8.5 8.0
8.4 7.8
8.5 8.1
7.9 8.4
8.3 8.4
8.5 8.0
8.4
7.7

Technician Signature:

Control No. P-SSAR-0002 0061WS092E 5700 %r‘? f3g %21 7-17



VERSION:

OMNI-Test Laboratories, Inc.

Manufacturer: Hearth & Home Technicians: m

Model: 57ST-ACC-C
Date: 05/17/17

Run: 3
Control #: 0061WS092E
Test Duration: 310
Output Category: 3

Test Results in Accordance with CSA B415.1-09

HHV Basis LHV Basis

Overall Efficiency 78.0% 84.3%
Combustion Efficiency 94.6% 94.6%
Heat Transfer Efficiency 82% 89.2%

Output Rate (kJ/h) 21,546 20,439 (Btu/h)

Burn Rate (kg/h) 1.39 3.07 (Ib/h)

Input (kJ/h) 27,616 26,196 (Btu/h)

Test Load Weight (dry kg) 7.20 15.87 | drylb |

MC wet (%) 17.75

MC dry (%) 21.58

Particulate (g ) 3.75
CO (9) 546
Test Duration (h) 5.17
Emissions| Particulate CO
g/MJ Output 0.03 4.90
g/kg Dry Fuel 0.52 75.77
g/h 0.73 105.62
Ib/MM Btu Output 0.08 11.39
Air/Fuel Ratio (A/F)| 14.48|
2.2 12/14/2009
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VERSION: 2.2 12/14/2009

Manufacturer: Hearth & Home Appliance Type: Non-Cat (Cat, Non-Cat, Pellet)
Model: 57ST-ACC-C
Date: 5/17/2017 Temp. Units F (ForQ)
Run: 3 Weight Units Ib (kg or Ib)

Control #: 0061WS092E
Test Duration: 310

Output Category: 3 Fuel Data
D. Fir
Wood Moisture (% wet): 17.75 HHV 19,810 kj/kg
Load Weight (Ib wet): 19.30 %C 48.73
Burn Rate (dry kg/h): 1.39 %H 6.87
Total Particulate Emissions: 3.75¢g %0 43.9
%ASH 0.5
Averages 1.13 7.28 #DIV/O!  192.03 82.22
Temp. (°F)
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room
Time (min) Remaining (Ib) co CO, O Gas Temp
0 19.30 0.93 3.18 142.0 81.0
10 17.50 0.67 15.22 366.0 80.0
20 14.50 0.50 16.80 408.0 80.0
30 12.10 0.29 15.45 353.0 82.0
40 10.00 0.72 15.17 332.0 83.0
50 8.20 0.41 13.73 304.0 83.0
60 6.80 0.22 12.29 276.0 84.0
70 5.60 0.14 11.60 264.0 84.0
80 4.80 0.43 9.21 233.0 84.0
90 4.20 0.33 9.17 215.0 83.0
100 3.70 0.41 8.31 202.0 84.0
110 3.40 0.95 6.58 181.0 83.0
120 3.30 1.19 5.99 168.0 83.0
130 3.00 1.16 5.95 160.0 83.0
140 2.70 1.21 5.89 158.0 82.0
150 2.60 1.30 5.62 153.0 83.0
160 2.40 1.20 5.83 153.0 83.0
170 2.20 1.08 6.00 151.0 83.0
180 2.00 1.15 5.75 151.0 82.0
190 1.80 1.17 5.44 147.0 82.0
200 1.60 1.41 5.11 145.0 82.0
210 1.30 1.49 4.96 143.0 82.0
220 1.20 1.61 4.76 142.0 82.0
230 1.10 1.72 4.51 138.0 82.0
240 0.90 1.69 4.38 137.0 82.0
250 0.80 1.86 3.83 137.0 82.0
260 0.60 1.83 3.76 134.0 82.0
270 0.50 1.83 3.57 131.0 81.0
280 0.40 1.89 3.64 129.0 81.0
290 0.20 1.87 3.65 132.0 81.0
300 0.10 1.75 3.73 130.0 81.0
310 0.00 1.80 3.80 130.0 81.0
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OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 006 1WS082E Run Number:__ 2
Model: 57ST-ACC-C Tracking Number: 2187 Date:_s /2 2/ /)
Test Crew:_B. Davis /7

OMNI Egquipment ID numbers:_1, 244, 131132, 5142132, 209, 296-T54, 371, 372, 340, 592,410, 419
432,265,413, 283A

Wood Heater Run Notes
Air Control Settings

Primary: Secondary: fiwed

(%" opev
[“yj Tertiary/Pilot. A2/ B”L} A :w} cied

- Clraed

S aree
Fan: O L:’;l gy}\u. f’,oa, 11«.‘/’

Preburn Notes

Time Notes

€U |Lewoled conl bed
Test Notes
Sketch test fuel configuration: Start up procedures & Timeline:
Bypass: MNA

Fuel loaded by: _ Y2 Sece-

Door closed at:- Cow ; /
"‘% ’ l } ’ Primary air: £ {ly qf,u onb! S ov flee S
8 >‘ Y k fv fp_," S l-‘\ i

| T ]
o p b c&l‘/".r /;L,g‘ P, flc'l.-
N > > Notes: ' Fé I-.n:J .v“g %gr_
M : — FAN’ ‘;"‘ FD“" F“’-SL M /-Lu— S-er
o h- Jl‘ P Remn i~ A\w o lah
Time Notes

60 | chawsed fo.k flbet in temiw A'

Technician Signature: Z2Z_ ) _— Date: 6{/;//-)-

Control No. P-SFDT-0001, Eﬁe.ctive Date: 01/12/2016 Page 1 of 4
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ASTM

OMNI-Test Laboratories, ihc.
Client: Hearth & Home

E2780 Wood Heater Run Sheets
Project Number: 006 1WS092E Run Number:__ &8

Model: 57ST-ACC-C

Test Crew: B. Davis

Tracking Number: 2187 Date: é‘//?’-/_/ i

OMNI Equipment ID numbers:_1. 244 131, 132 5142132, 209, 296-T54, 371, 372, 340, 592, 410, 419,

432, 265, 413, 283A

Wood Heater Fuel Data

Fuel: Douglas fir, untreated and air dried, standard grade or hetter dimensional lumber
Pre-Burn Fuel
Calibration: Cal Value (1} = 12% Actual Reading _ {2
Cal Value (2) = 22% Actual Reading _ Az
Piece: Length: Reading: Piece: Length: Reading:

1 F in R0 7 in

2 in LA 8 in

3 £ in 22 g in

4 in 10 in

5 in 11 in

6 in 12 in
Total Pre-Burn Fuel Weight: __2, 2~ Pre-Burn Fuel Average Moisture:__ 23 ¢
Time (clock): _ Q9w Room Temperature (F); __ AL~ Initials;__ /24

Test Fuel
Firebox Volume (ft%); 27 Test Fuel Piece Length (in}): /7 !
Load Weight Range (Ib): .3 Total Wet Fuel Load Weight (Ib): _ /7.3
o3 A3

Fuel Type & Amount: 2 x 4:_% 4x4_2

Weight (with spacers): 2 5

Weight (with spacers): _ A&~

Piece: Weight {Ibs): Moisture Readings {(%DB): Fuel Type:
1 [7 1y 7 2%y 2y 5 L¥ ¥
2 A 20.5” 246 1Yy 2y v
3 L& 19 19 2. 23 % 2/
4 A A (9.7 1y vz 2/
5 9.3 20 & 20.Y A ) Yrs
6 Y} AL 22 222 Yy
7

Spacer Moisture Readings (%DB)
50 w2 R rF Er &/
79 x5 g3 &y &g [ 2%
26 &4 &5 59 &0 &Y
Y §5 Sy 2¢ L& K0

Time (clock): @ 70¢

Room Temperature {F): Fe Initials; _ A&

Technician Signature: A @.._';

Date’- a{’/;/ /P~

Control No. P-SFEDT-0001, Effective Date: 01/12/2016
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OMNi-Test Laboratories, inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 006 1WS092E Run Number:_3
Model: 57ST-ACC-C Tracking Number;_ 2187 Date:_s/za/¢3
Test Crew: B. Davis -

OMNI Equipment 1D numbers: 1, 244, 131, 132, 5142132, 209, 296-T54, 371, 372, 340, 592, 410, 419
432, 265, 413. 283A

Wood Heater Supplemental Data

Start Time:_jg- 1% Booth #: E

Stop Time:__ I8¢

Stack Gas Leak Check: Sample Train Leak Check:
Initial: 3&3 Final:§g¢ d A_og @1 "Hg

B_e.o @ & "Hg

Calibrations: Span Gas COz_I>. %4 CO_<C ok

Pre Test Post Test
Zero Span Zero Span
Time 7 g 1$:55 | 15158
co 0.00 | /6.9¢ 0.05 | /5 97
CO o- U CN'4 0.01% N
Air Velacity (ftfmin): Initial,_ &£ 30 Final:_< S© Tunnel Traverse
Scale Audit (Ibs): Initial:_A2.e Final:_{2.¢ Microtector | dP (in TCF)
Pitot Tube Leak Test:  Initial: gee é Final: ggd Reading H20) (
Stack Diameter (in).___ 6" { OS2 95
Induced Draft; 0.0 Z oSt 75
% Smoke Capture.__ /02 77 3 L2 9
Flue Pipe Cleaned Prior to First Test in Series: o Y 95
Date:_3$/t5/rT Initials: Aa i ’ o2 | 95
— _ : 2 Loto| 15
Initial Middle Ending 2 og2| a5
Ps {in/Hg) 2 5
o(nHg) | 2544 pe| Ar.3% | 28.39 Y ose | 1
RH (%) M/A_ N/A‘ U/A_ Center;
Ambient (°F) | g/ $8 &/ ‘ 00y | 75
Tunnel Static Pressure (in Hz0):
Background Filter Volume: _57. {/3 Beginning of End of Test
Test
™ )72 ~ 5?2
. ~. 292
Technician Signature: M ~ Date: {/;Af}»
Conirol No. P-SFDT-0001, Effective Date: 01/12/2016 Page 3 of 4
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Model: 57ST-ACC-C
Hearth and Home Technologies
1445 North Highway
Colville, WA 99114

Run 4

OMNI-Test Laboratories, Inc.
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OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:

Tracking No.:

Run:
Test Date:

Hearth & Home
57ST-ACC-C
0061WS092E
2187

4

5/18/17

Burn Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Total Time of Test

3.13 kg/hr dry

119 degrees Fahrenheit
16.57 feet/second
9974.9 dscf/hour

0.060 inches H20
135 minutes

AMBIENT

SAMPLE TRAIN 1

SAMPLE TRAIN 2

FIRST HOUR FILTER (TRAIN 1)

Total Sample Volume - Vm
Average Gas Meter Temperature

24.196 cubic feet
85 degrees Fahrenheit

17.460 cubic feet
85 degrees Fahrenheit

17.902 cubic feet
85 degrees Fahrenheit

7.713 cubic feet
85 degrees Fahrenheit

Total Sample Volume (Standard Conditions) - Vmstd 22.277 dscf 16.199 dscf 16.473 dscf 7.156 dscf

Total Particulates - m, 0.5 mg 10.1 mg 8.6 mg 7.4 mg
Particulate Concentration (dry-standard) - C/Cg 0.000022 grams/dscf 0.00062 grams/dscf 0.00052 grams/dscf 0.00103 grams/dscf
Total Particulate Emissions - E 1 0.50 grams 13.49 grams 11.21 grams 10.32 grams
Particulate Emission Rate 0.22 grams/hour 6.00 grams/hour 4.98 grams/hour 10.32 grams/hour
Emissions Factor 1.92 g/kg 1.59 g/kg 1.80 g/kg
Difference from Average Total Particulate Emissions 1.14 grams 1.14 grams

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run

Total Particulate Emissions - E 1
Particulate Emission Rate
Emissions Factor

First Hour Emissions

Total Particulate Emissions - E 1
Particulate Emission Rate
Emissions Factor

12.35 grams
5.49 grams/hour
1.75 grams/kg

10.32 grams
10.32 grams/hour
1.80 grams/kg

Control No. P-SSAR-0002

QUALITY CHECKS
Filter Temps < 90 °F OK
Filter Face Velocity (47 mm) OK
Dryer Exit Temp < 80F OK
Leakage Rate OK
Ambient Temp (55-9CF) OK
Negative Probe Weight Eval. OK
Pro-Rate Variation OK
Train Precision £ 7.5% 9.22
Train Precision +0.5 g/kg 0.32
Stove Surface AT OK

Technician Signature:

0061WS092E 5700 Run 4_5-18-17




OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:

Tracking No.:

Run:
Test Date:

Hearth & Home
57ST-ACC-C
0061WS092E
2187

4

5/18/17

Burn Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Total Time of Test

3.13 kg/hr dry

119 degrees Fahrenheit
16.57 feet/second
9974.9 dscf/hour

0.060 inches H20
135 minutes

AMBIENT

SAMPLE TRAIN 1

SAMPLE TRAIN 2

UNCORRECTED

FIRST HOUR FILTER (TRAIN 1)

Total Sample Volume - Vm
Average Gas Meter Temperature

Total Sample Volume (Standard Conditions) - Vmstd 22.277 dscf 16.199 dscf 16.473 dscf 7.156 dscf

Total Particulates - m, 0.5 mg 10.2 mg 8.6 mg 7.4 mg
Particulate Concentration (dry-standard) - C/Cg 0.000022 grams/dscf 0.00063 grams/dscf 0.00052 grams/dscf 0.00103 grams/dscf
Total Particulate Emissions - E 1 0.50 grams 13.63 grams 11.21 grams 10.32 grams
Particulate Emission Rate 0.22 grams/hour 6.06 grams/hour 4.98 grams/hour 10.32 grams/hour
Emissions Factor 1.94 g/kg 1.59 g/kg 1.80 g/kg
Difference from Average Total Particulate Emissions 1.21 grams 1.21 grams

24.196 cubic feet
85 degrees Fahrenheit

17.460 cubic feet
85 degrees Fahrenheit

17.902 cubic feet
85 degrees Fahrenheit

7.713 cubic feet
85 degrees Fahrenheit

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run

Total Particulate Emissions - E 1
Particulate Emission Rate
Emissions Factor

First Hour Emissions

Total Particulate Emissions - E 1
Particulate Emission Rate
Emissions Factor

12.42 grams
5.52 grams/hour
1.76 grams/kg

10.32 grams
10.32 grams/hour
1.80 grams/kg

Control No. P-SSAR-0002

QUALITY CHECKS
Filter Temps < 90 °F OK
Filter Face Velocity (47 mm) OK
Dryer Exit Temp < 80F OK
Leakage Rate OK
Ambient Temp (55-9CF) OK
Negative Probe Weight Eval. OK
Pro-Rate Variation OK
Stove Surface AT OK
Train Precesion 7.5% 9.72
Train Precision 0.5g/kg 0.34

Technician Signature:

0061WS092E 5700 Run 4_5-18-17
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OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 4
Manufacturer: Hearth & Home
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Test Date: 5/18/17
Beginning Clock Time: 09:47:00 AM

Coal Bed
Range
(Ib):

3.8 4.7

(min) (max)

Technician Signature:

D 2.

Temperatures (°F)

Elapsed Stack Draft : Avg. .
. ) Scale (Ib) . FB Top |FB Bottom|FB Back | FB Left | FB Right| Firebox [ Stack Ambient
Time (min) (in H,0)
Surface
0 20.7 -0.067 435 426 491 575 591 503.6 415 78
10 17.3 -0.089 535 456 312 581 556 488 752 80
20 13.6 -0.09 604 476 313 619 561 514.6 782 81
30 9.9 -0.09 652 497 331 668 597 549 792 82
40 7 -0.086 629 520 340 708 645 568.4 726 83
50 5.5 -0.076 525 539 340 738 684 565.2 593 84
60 4.8 -0.067 387 555 332 728 695 539.4 483 84
70 4.4 -0.06 300 574 318 683 608 496.6 392 83
72 4.4 -0.058 288 577 315 671 601 490.4 383 83

Control No. P-SSAR-0002

0061WS092E 5700 Run % 948-17




OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Run: 4
Manufacturer: Hearth & Home PM Control Modules: 371, 372
Model: 57ST-ACC-C Dilution Tunnel MW(dry): 29.00 Ib/Ib-mole Avg. Tunnel Velocity: | 16.57 _|ft/sec. ; L // 2 ~
Tracking No.: 2187 Total Sampling Time: 135 min Dilution Tunnel MW (wet): 28.78 Ib/Ib-mole Initial Tunnel Flow: 165.2  |scfm Technician Signature:
Project No.: 0061WS092E Recording Interval: 5 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:| 166.2 |scfm
Test Date: 5/18/17 Dilution Tunnel Static: _ -0.574 "H20 Post-Test Leak Check (1): 0.000 cfm @ 8 in. Hg
Beginning Clock Time: 11:00 Background Sample Volume: 24.196 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ 7 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: _ 24.12  Dry Basis %
Meter Box Y Factor: 1.001 1) 0.993 ) 0.997  (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End Average Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Center
28.50 28.53 2855 2853 "Hg Initial dP| 0.054 0.058 0.058 0.056 0.050 0.050 0.056 0.050 0.060 "H20
OMNI Equipment Numbers: Temp: | 127 126 124 123 122 120 117 115 125 o
Vsras _ 16.67  ftisec Vscent 17.52 f/sec Fp 0.952
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Elapsed Gas Gas Sample | Orifice | Meter 1| Meter 1 | Orifice Meter 2 | Dilution Dilution . . . . . . Avg.
Ti[rJTle Meter 1 | Meter 2 Ra?eaT?Ic?m) Ratep 2 dH1 | Temp | Vacuum | dH 2 T’;:tpezl,z':) Vacuum | Tunnel E;:::rl RZI:' 1 RZ{g' 2 Rizzliig gggg; F'_rl_it:fx 2;;2?: nggsx FI[Z?IOX ngiﬁx Ssutr?;; Ei?‘arg;tp Stack Filter 1 |Dryer Exit 1| Filter 2 |Dryer Exit 2| Ambient (.I.)I_:ag) %5:)2 (Cu/g
(min) [ (it (ft)) (cfm) | (H0)| (F) | (Hg) |(H:0) ("Ho) (R 4P Temp :
0 0 0 1.22 78 -0.19 0.6 78 -0.9 122 0.060 18.9 284 577 314 668 600 489 N/A 385 85 65 85 64 83 (0) 5 0
5 0.636 0.659 0.13 0.13 1.56 78 -0.55 1.1 79 -1.5 121 0.060 100 101 17.7 -1.2 431 578 294 634 579 503 N/A 722 87 71 87 70 84 -0.102 | 16.83 | 1.14
10 1.271 1.316 0.13 0.13 1.57 79 -0.58 1.07 80 -1.2 133 0.060 101 101 16.0 -1.7 564 575 300 623 618 536 N/A 778 88 72 87 71 84 -0.105 | 17.63 | 1.94
15 1.906 1.97 0.13 0.13 1.63 81 -0.64 1.07 81 -1.3 140 0.060 101 101 14.0 -2 621 570 311 624 613 548 N/A 798 88 73 88 71 85 -0.106 | 17.65 | 2.62
20 2.551 2.62 0.13 0.13 1.57 82 -0.61 1.08 83 -1.5 144 0.060 102 100 11.9 -2.1 648 563 321 640 620 558 N/A 790 89 74 90 72 85 -0.105 | 17.44 | 3.05
25 3.193 3.28 0.13 0.13 1.56 83 -0.62 1.08 84 -1.5 145 0.060 102 102 10.0 -1.9 664 557 325 664 632 568 N/A 779 88 74 90 73 85 -0.104 | 17.36 | 2.8
30 3.834 3.939 0.13 0.13 1.54 85 -0.7 1.07 85 -1.3 143 0.060 101 101 8.2 -1.8 673 551 331 698 652 581 N/A 756 89 75 89 73 86 -0.104 | 17.26 | 2.2
35 4.473 4.596 0.13 0.13 1.54 86 -0.72 1.08 86 -1.4 140 0.060 100 101 6.7 -1.5 659 545 344 737 679 593 N/A 737 86 76 88 74 86 -0.103 | 16.81 | 0.76
40 5.112 5.253 0.13 0.13 1.54 87 -0.73 1.08 87 -1.5 136 0.060 100 100 5.6 -1.1 611 541 358 777 710 599 N/A 679 87 77 87 74 87 -0.1 15.07 [ 0.35
45 5.765 5.913 0.13 0.13 1.59 87 -0.76 1.08 87 -1.3 130 0.060 102 100 4.9 -0.7 548 538 371 805 738 600 N/A 614 86 78 86 74 88 -0.095 | 12.64 | 0.18
50 6.418 6.572 0.13 0.13 1.59 87 -0.75 1.08 87 -1.3 125 0.060 101 99 4.1 -0.8 499 538 385 808 758 598 N/A 569 85 78 86 74 87 -0.091 | 11.33 | 0.12
55 7.065 7.234 0.13 0.13 1.57 87 -0.7 1.09 86 -1.3 121 0.060 100 100 3.6 -0.5 456 539 391 800 767 591 N/A 536 85 78 85 75 87 -0.089 | 10.44 | 0.06
60 7.713 7.898 0.13 0.13 1.57 87 -0.68 1.09 86 -1.3 118 0.060 100 100 3.2 -0.4 427 541 390 789 769 583 N/A 517 84 78 85 75 87 -0.089 [ 9.97 [0.04
65 8.38 8.563 0.13 0.13 1.65 87 -0.52 1.1 86 -1.3 117 0.060 103 100 2.7 -0.5 402 545 388 776 767 576 N/A 500 85 78 84 74 86 -0.086 | 9.17 [0.04
70 9.047 9.229 0.13 0.13 1.55 87 -0.44 1.1 86 -1.3 115 0.060 102 100 2.3 -0.4 373 549 374 755 763 563 N/A 488 85 78 83 74 86 -0.085 | 8.73 | 0.09
75 9.697 9.897 0.13 0.13 1.56 87 -0.43 1.1 86 -1.3 113 0.060 100 100 2.0 -0.3 358 551 359 735 748 550 N/A 476 85 77 83 74 86 -0.083 | 8.34 | 0.1
80 10.345 | 10.564 0.13 0.13 1.54 86 -0.43 1.1 85 -1.3 111 0.060 99 100 1.8 -0.2 341 554 348 715 734 538 N/A 454 84 77 82 74 85 -0.081 | 7.74 |0.29
85 10.995 | 11.231 0.13 0.13 1.54 86 -0.43 1.1 85 -1.3 109 0.060 100 100 1.4 -0.4 318 556 338 696 715 525 N/A 430 84 77 83 74 85 -0.079 | 7.03 [0.34
90 11.645 | 11.898 0.13 0.13 1.56 86 -0.43 1.1 85 -1.3 108 0.060 99 100 1.2 -0.2 301 558 329 679 701 514 N/A 413 85 76 83 74 85 -0.077 | 6.78 | 0.42
95 12.291 | 12.566 0.13 0.13 1.56 86 -0.43 1.1 85 -1.3 106 0.060 99 100 1.1 -0.1 287 558 321 664 686 503 N/A 404 85 76 84 74 85 -0.077 | 6.63 | 0.51
100 12.939 | 13.234 0.13 0.13 1.56 86 -0.43 1.11 85 -1.3 105 0.060 99 99 1.0 -0.1 276 557 315 650 671 494 N/A 393 84 75 84 74 84 -0.076 | 6.47 |0.58
105 13.586 | 13.901 0.13 0.13 1.56 86 -0.44 1.1 84 -1.3 104 0.060 99 99 0.9 -0.1 267 556 309 638 661 486 N/A 387 84 75 84 73 84 -0.074 | 6.28 | 0.62
110 14.234 | 14.569 0.13 0.13 1.56 86 -0.43 1.1 84 -1.3 103 0.060 99 99 0.8 -0.1 260 554 304 627 650 479 N/A 381 83 74 83 73 83 -0.074 | 6.29 | 0.61
115 14.88 15.235 0.13 0.13 1.55 86 -0.43 1.1 84 -1.3 103 0.060 98 99 0.6 -0.2 256 551 302 619 639 473 N/A 379 83 74 83 73 83 -0.074 | 6.02 | 0.64
120 15.522 | 15.902 0.13 0.13 1.55 86 -0.43 1.1 85 -1.3 102 0.060 98 99 0.4 -0.2 252 548 297 611 631 468 N/A 372 83 74 83 73 83 -0.072 | 6.05 | 0.66
125 16.169 | 16.569 0.13 0.13 1.55 87 -0.43 1.1 85 -1.3 102 0.060 98 99 0.3 -0.1 248 545 295 604 623 463 N/A 368 83 74 83 72 83 -0.072 | 5.92 | 0.65
130 16.814 | 17.235 0.13 0.13 1.55 87 -0.43 1.08 86 -1.3 102 0.060 98 99 0.1 -0.2 245 542 292 597 631 461 N/A 367 83 73 82 73 83 -0.072 59 |0.61
135 17.46 17.902 0.13 0.13 1.55 87 -0.43 1.09 87 -1.3 102 0.060 98 99 0.0 -0.1 242 539 290 591 626 458 N/A 361 83 74 82 73 83 -0.071 5.7 |0.66
Avg/Tot | 17.460 | 17.902 0.13 0.13 1.55 85 1.07 85 119 0.060 100 100 31.0 75 85 73 85 -0.086
Control No. P-SSAR-0002 Page 1 of 1 0061WS092E 5700 Run 4_5-18-17
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OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Run#:. 4
Date: 5/18/17

TRAIN 1 (First Hour emissions)

Equipment Numbers:

Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
B. Front filter catch Filter D186 131.1 123.7 7.4
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 7.4 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent  |Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
B. Front filter catch Filter D187 121.6 120.8 0.8
C. Rear filter catch Filter D188 121.7 121.8 -0.1
D. Probe catch* Probe 15 114345.8 | 114344.0 1.8
E. Filter seals catch* Seals R475 3290.3 3290.1 0.2
Sub-Total | Total Particulate, mg: | 2.7 |
Train 1 Aggregate| Total Particulate, mg: | 10.1 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
A. Front filter catch Filter D189 130.6 123.8 6.8
B. Rear filter catch Filter D190 120.7 120.4 0.3
C. Probe catch* Probe 18 114404.6 | 114403.2 1.4
D. Filter seals catch* Seals R476 4315.3 4315.2 0.1
| Total Particulate, mg: | 8.6 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg |Particulate, mg|
A. Front filter catch* Filter D75 121.3 120.8 0.5
| Total Particulate, mg: | 0.5 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed to be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Technician Signature: m

Control No. P-SSAR-0002

0061WS092E 5700 RAA 9f 8%%8-17



OMNI|-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Test Date: 5/18/17
Run No.: 4
) Total Fuel Weight
Firebox (Dry Basis, Ib):| 1°°
Volume (ft°): 2.92
Fuel Piece Fuel Density|
Length (in): 19 (Ib/f®, Dry Basis)| 26.39 OK
2x4 Crib Loading Density|
Weight (Ib): 9.1 (Ib/f, Wet Basis):| 6.47 OK
4x4 Crib
Weight (Ib): 9.8 2x4 Percentage:| 48% OK
Coal Bed Range (20-25%): 3.78 - 4.725
Test Fuel . . . : o Dry Weight
Piece Weight (Ib) Size Readings (Dry Basis %) (Ib)
1 1.8 2"x 4" 24.5 24.7 21.9 1.46
2 21 2"x 4" 24.5 235 22.0 1.70
3 1.8 2"x 4" 24.8 241 24.7 1.45
4 1.8 2"x 4" 24.3 24.3 24.5 1.45
5 4.4 4"x 4" 22.8 23.8 25.5 3.55
6 4.5 4"x 4" 24.9 25.0 24.4 3.61

Spacer Readings (Dry Basis %)

7.9 8.0
7.3 7.8
6.7 8.4
8.4 7.4
7.6 8.5
8.4 8.4
8.1 8.1
8.2 7.9
7.8 8.4
7.8 7.8
7.8 7.1
8.0

7.9

Technician Signature:

Control No. P-SSAR-0002

0061WS092E 5700%r(7)f4g%218-1 7




VERSION:

OMNI-Test Laboratories, Inc.

Manufacturer: Hearth & Home Technicians: m

Model: 57ST-ACC-C
Date: 05/18/17

Run: 4
Control #: 0061WS092E
Test Duration: 135
Output Category: 4

Test Results in Accordance with CSA B415.1-09

HHV Basis LHV Basis

Overall Efficiency 66.3% 71.7%
Combustion Efficiency 93.2% 93.2%
Heat Transfer Efficiency 71% 77.0%

Output Rate (kJ/h) 40,358 38,284 (Btu/h)

Burn Rate (kg/h) 3.07 6.77 (Ib/h)

Input (kJ/h) 60,831 57,705 (Btu/h)

Test Load Weight (dry kg) 6.91 15.23 | drylb |

MC wet (%) 19.43

MC dry (%) 24.12

Particulate (g ) 12.35

CO (g) 646
Test Duration (h) 2.25
Emissions| Particulate (6{0)
g/MJ Output 0.14 7.11
g/kg Dry Fuel 1.79 93.45
g/h 5.49 286.96
Ib/MM Btu Output 0.32 16.52
Air/Fuel Ratio (A/F)| 10.99|
2.2 12/14/2009
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VERSION: 2.2 12/14/2009

Manufacturer: Hearth & Home Appliance Type: Non-Cat (Cat, Non-Cat, Pellet)
Model: 57ST-ACC-C
Date: 5/18/2017 Temp. Units F (ForC)
Run: 4 Weight Units Ib (kg or Ib)

Control #: 0061WS092E
Test Duration: 135

Output Category: 4 Fuel Data
D. Fir
Wood Moisture (% wet): 19.43 HHV 19,810 Kjkg
Load Weight (Ib wet): 18.90 %C 48.73
Burn Rate (dry kg/h): 3.07 %H 6.87
Total Particulate Emissions: 12.35¢ %0 43.9
%ASH 0.5
Averages 0.80 10.29 #DIV/O!  529.75  84.93
Temp. (°F)
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room
Time (min) Remaining (Ib) cO CO, O, Gas Temp
0 18.90 0.38 4.67 385.0 83.0
5) 17.70 1.14 16.83 722.0 84.0
10 16.00 1.94 17.63 778.0 84.0
15 14.00 2.62 17.65 798.0 85.0
20 11.90 3.05 17.44 790.0 85.0
25 10.00 2.80 17.36 779.0 85.0
30 8.20 2.20 17.26 756.0 86.0
35) 6.70 0.76 16.81 737.0 86.0
40 5.60 0.35 15.07 679.0 87.0
45 4.90 0.18 12.64 614.0 88.0
50 4.10 0.12 11.33 569.0 87.0
55 3.60 0.06 10.44 536.0 87.0
60 3.20 0.04 9.97 517.0 87.0
65 2.70 0.04 9.17 500.0 86.0
70 2.30 0.09 8.73 488.0 86.0
75 2.00 0.10 8.34 476.0 86.0
80 1.80 0.29 7.74 454.0 85.0
85 1.40 0.34 7.03 430.0 85.0
90 1.20 0.42 6.78 413.0 85.0
95 1.10 0.51 6.63 404.0 85.0
100 1.00 0.58 6.47 393.0 84.0
105 0.90 0.62 6.28 387.0 84.0
110 0.80 0.61 6.29 381.0 83.0
115 0.60 0.64 6.02 379.0 83.0
120 0.40 0.66 6.05 372.0 83.0
125 0.30 0.65 5.92 368.0 83.0
130 0.10 0.61 5.90 367.0 83.0
135 0.00 0.66 5.70 361.0 83.0
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OMNI-Test Labora!ories, Inc.
Client: Hearth & Home
Meodel: 578T-ACC-C
Test Crew: B. Davis

ASTM E2780 Wood Heater Run Sheets
Project Number: 006 1WS092E

Run Number:__ %

Tracking Number;_ 2187

Date: .5:/1;,, Vit

OMNI Equipment ID numbers: 1, 244, 131, 132, 5142132, 209, 296-T54. 371, 372, 340, 592, 410, 419.

432,265, 413, 283A

_Wood Heater Run Notes

Air Control Settings

Primary:

/ [’U/} ope =

AN

N/

Preburn Notes

F;‘w < J

Secondary:

Tertiary/Pilot: low\s!/}.w Locled gp

Fan: o L:;,L q_u}tn‘_. ,Leol

Time

Notes

&CJ Leveled conl bed

Test Notes

Skeich test fuel configuration;

Start up proceédures & Timeline:

Bypass: P
Fuel loaded by: & 2 Secends

Door closed at: &0 ds
Primery air. ~ F1ly ope for enle fest

wihie -
- R oLy )44/‘

Notes:

Time

Notes

60 C.Lmua.«_ﬂ le- S.Um . "w,q,_//A,

Technician Signature: £377 2 —

Control No. P-SFDT-0001, Effective Date: (11/12/2016

Date: 5,/}//'}

Page 1 of 4
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OMMI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS092E Run Number.__ ¥
Model: 57ST-ACC-C Tracking Number: 2187 Date: J;//:;//?-

Test Crew: B. Davis

OMNI Equipment ID numbers: 1, 244, 131, 132, 5142132, 209, 296-T54, 371, 372, 340, 592, 410, 419,
432 265, 413, 283A
Wood Heater Fuel Data
Fuel. Douglas fir, untreated and air dried, standard grade or better dimensional lumber
Pre-Burn Fuel
Calibration: Cal Value (1) = 12% Actual Reading __/2
Cal Value (2) = 22% Actual Reading _ 22
Piece: ¥ Length: Reading: Piece: Length: Reading:
1 (0 _pprr in 200 7 :;é in 23/
2 W g in (9. 8 in 2.0
3 Y __in ALY 9 1Y i 9.y
4 Y __in 29,4 10 ¥ in 214
5 Y in 27 11 ¥ i 2o
8 iy in 240 12 in
Total Pre-Burn Fuel Weight: __/ Y 3 Pre-Burn Fuel Average Moisture:_ 2/, 2 Y
Time (clock): _ 09 (¢ Room Temperature (F): __ 7<¢/ Initials:__ /5
Test Fuel
Firebox Volume (ft%): A7 Test Fuel Piece Length (in): [2
Load Weight Range (lb): é.o 3 Total Wet Fuel Load Weight {Ib): _/ % ¢
53 - 223
Fuel Type & Amount: 2x4:._% ax4._ 2
Weight (with spacers). _ 7./ Weight {with spacers): 7.5
Piece: Weight (Ibs): Moisture Readings (%DB): Fuel Type:
1 L¥ LYS” 293 2.2 257
2 .1 245 238" 220/ 2x-7
3 LY 29y 24/ 24 ¥ dry
4 LY 223 _2Y3 2435 2yy
5 49 22%  23% 2 A5 Yvs
6 1.5 2997 250 2% Y Yy
7
Spacer Moisture Readings (%DB)
29 L6 Y 9 Y 2.9
23 Yy 1ty &0 s &Y
6% W4 +.¥ 3.¥ gy a2 8
&Y &2 R0 &Y &/ A/
Time (clock): 09 &¢ Room Temperature (F): & Initials: ékL
Technician Signature:_AzT ) o Date: Q/;//?-
Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 2 of 4
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ASTM E2780 Wood Heater Run Sheets
Project Number: 0081WS092E
Tracking Number: 2187

OMNI-Test Laboratories, Inc.
Client: Hearth & Home
Model: 578T-ACC-C
Test Crew: B. Davis
OMNI Equipment ID numbers: 1, 244, 131, 132, 5142132, 209, 296-T54, 371, 372, 340, 592, 410. 419,
432 265, 413, 283A

Run Number:__ ¥
Date: 5:/1:{//7'

Wood Heater Supplemental Data

Start Time:__{{ ¢¢ Booth #: 7

Stop Time:__ 1315~

Stack Gas Leak Check: Sample Train Leak Check:

Initial: 94,24 Final: d A_0¢ @ % “Hg
J B_¢.0 @ 7 "Hg
Calibrations: Span Gas COz_s3.9¢ CO._S. of
Pre Test Post Test
Zero Span Zero Span
Time g Z (320 | /320
0 0.00 1597 ©.13 | 1610
© oy | oy | 005 | Soss
Air Velosity (f/min):  Initial:_£.5¢ Final._¢ 5¢ Tunnel Traverse
Scale Audit (Ibs): Initial:.__ /¢ o Final_ /0.0 Microtector dP (in TCF)
Pitot Tube Leak Test.  Initial: 3,,;! Final: 7@ d Reading
Stack Diameter (in),__ 6 " [ oSY | 122
Induced Draft: 0-0 2 Xy [ 2(
% Smoke Capture;__ 02 7 3 OS5y Ly
Flue Pipe Cleaned Prior to First Test in Series: Y Y 123
Date: $/z5 /5= Initials: _#2¢ 1 oso | 122
‘ Z osv | 1%
Initial Middle Ending 3 06“‘ "
PoinHe) | 25 | 2%33 | arse 1 | os? | us
RH (%) /% M/A- N/ﬁ# Center: _
Ambient (°F) 73 50 $3 060 125
Tunne! Static Pressure {in Hz0}:
Background Filter Volume: 2%/ /9 Beginning of End of Test
Test
- 0.5} - 0.5
37!
Technician Signature: /5/__)_ — Date:_ér/f,//?—
Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 3 of 4
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Model: 57ST-ACC-C
Hearth and Home Technologies
1445 North Highway
Colville, WA 99114

Run 5

OMNI-Test Laboratories, Inc.
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OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:

Tracking No.:

Run:
Test Date:

Hearth & Home
57ST-ACC-C
0061WS092E
2187

5

05/19/17

Burn Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Total Time of Test

1.04 kg/hr dry

87 degrees Fahrenheit
16.48 feet/second
10487.0 dscf/hour

0.060 inches H20
410 minutes

AMBIENT

SAMPLE TRAIN 1

SAMPLE TRAIN 2

FIRST HOUR FILTER (TRAIN 1)

Total Sample Volume - Vm
Average Gas Meter Temperature

73.151 cubic feet
77 degrees Fahrenheit

51.470 cubic feet
87 degrees Fahrenheit

54.792 cubic feet
87 degrees Fahrenheit

7.504 cubic feet
87 degrees Fahrenheit

Total Sample Volume (Standard Conditions) - Vmstd 68.300 dscf 47.609 dscf 50.193 dscf 6.941 dscf

Total Particulates - m, 1.3 mg 91.3 mg 87.4 mg 8.2 mg
Particulate Concentration (dry-standard) - C/Cg 0.000019 grams/dscf 0.00192 grams/dscf 0.00174 grams/dscf 0.00118 grams/dscf
Total Particulate Emissions - E 1 1.36 grams 136.06 grams 123.42 grams 12.39 grams
Particulate Emission Rate 0.20 grams/hour 19.91 grams/hour 18.06 grams/hour 12.39 grams/hour
Emissions Factor 19.20 g/kg 17.41 glkg 4.54 glkg
Difference from Average Total Particulate Emissions 6.32 grams 6.32 grams

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run

Total Particulate Emissions - E 1
Particulate Emission Rate
Emissions Factor

First Hour Emissions

Total Particulate Emissions - E 1
Particulate Emission Rate
Emissions Factor

129.74 grams
18.99 grams/hour
18.30 grams/kg

12.39 grams
12.39 grams/hour
4.54 grams/kg

Control No. P-SSAR-0002

QUALITY CHECKS
Filter Temps < 90 °F OK
Filter Face Velocity (47 mm) OK
Dryer Exit Temp < 80F OK
Leakage Rate OK
Ambient Temp (55-9C0°F) OK
Negative Probe Weight Eval. OK
Pro-Rate Variation OK
Train Precision £ 7.5% 4.87
Train Precision %0.5 g/kg 1.78
Stove Surface AT] OK

Technician Signature:

0061WS092E 5700 Run 5_5-19-17




OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Run: 5 | Coal Bed
Manufacturer: Hearth & Home Range 3.7 4.7
Model: 57ST-ACC-C (Ib): (min) (max)
Tracking No.: 2187
Project No.: 0061WS092E

Test Date: 05/19/17 2 /
Beginning Clock Time: 09:39:00 AM Technician Signature: /Q’—

Temperatures (°F)

Elapsed Stack Draft : Avg. .
. ) Scale (Ib) . FB Top |FB Bottom|FB Back | FB Left | FB Right| Firebox [ Stack Ambient
Time (min) (in H,0)
Surface
0 7 -0.067 604 558 448 752 574 587.2 481 82
10 6.1 -0.055 653 581 506 708 568 603.2 331 80
20 5.5 -0.049 570 581 485 638 530 560.8 296 80
30 5 -0.046 529 568 459 591 501 529.6 282 79
40 4.7 -0.039 481 551 436 559 479 501.2 246 78
50 4.6 -0.034 419 535 414 525 453 469.2 218 78
60 4.4 -0.032 379 523 390 488 430 442 206 78
70 4.3 -0.029 345 508 365 453 402 414.6 193 77
75 4.3 -0.028 330 499 354 436 387 401.2 188 77

Control No. P-SSAR-0002 0061WS092E 5700 Run & 948-17



OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Run: 5
Manufacturer: Hearth & Home PM Control Modules: 371, 372
Model: 57ST-ACC-C Dilution Tunnel MW(dry): 29.00 Ib/Ib-mole Avg. Tunnel Velocity: | 16.48 |ft/sec. z 1 /? 2 ~
Tracking No.: 2187 Total Sampling Time: 410 min Dilution Tunnel MW (wet): 28.78 Ib/Ib-mole Initial Tunnel Flow: 173.6  |scfm Technician Signature:,
Project No.: 0061WS092E Recording Interval: 10 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:| 174.8 |scfm
Test Date: 05/19/17 Dilution Tunnel Static: _ -0.598 "H20 Post-Test Leak Check (1): 0.000 cfm @ 12 in. Hg
Beginning Clock Time: 10:55 Background Sample Volume: _73.151 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ 10 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: _ 21.41  Dry Basis %
Meter Box Y Factor: 1.001 1) 0.993 ) 0.997  (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End Average Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Center
28.56 28.53 2849 2853 "Hg Initial dP| 0.050 0.054 0.060 0.058 0.050 0.060 0.062 0.058 0.060 "H20
OMNI Equipment Numbers: Temp: | 91 91 91 91 91 91 91 91 91 |op
Vsraw 1653 ftlsec Vscent 16.99 f/sec Fp 0.973
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Elapsed Gas Gas Sample | Orifice | Meter 1| Meter 1 | Orifice Meter 2 | Dilution Dilution . . . . . . Avg.
Ti[rJTle Meter 1 | Meter 2 Ra?eaT?Ic?m) Ratep 2 dH1 | Temp | Vacuum | dH 2 Tgr:tpez"zli) Vacuum | Tunnel E;:::rl RZI:' 1 RZ{g' 2 Rizzliig gggg; F'_rl_it:fx 2;;2?: nggsx FI[Z?IOX ngiﬁx Ssutr?;; Ei?‘arg;tp Stack Filter 1 |Dryer Exit 1| Filter 2 |Dryer Exit 2| Ambient (.I.)I_:ag) %5:)2 (Cu/g
(min) [ (it (ft®) (cfm) | (H0)| (F) | (Hg) |(H:0) ("Ho) (R 4P Temp :
0 0.000 0.000 1.27 74 -0.19 0.90 75 -0.8 91 0.060 18.7 328 497 352 434 385 399 N/A 188 80 64 82 69 76 -0.042 | 3.49 |1.13
10 1.223 1.317 0.12 0.13 1.54 76 -0.43 1.10 76 -1.2 96 0.060 100 101 17.3 -1.4 547 A77 332 407 443 441 N/A 502 83 69 84 70 76 -0.084 | 14.29 | 1.28
20 2.458 2.651 0.12 0.13 1.59 78 -0.48 1.12 79 -1.2 101 0.060 101 103 15.1 -2.2 694 461 347 431 453 477 N/A 502 85 70 86 71 77 -0.084 | 13.75 | 0.22
30 3.705 3.999 0.12 0.13 1.58 80 -0.46 1.12 81 -1.2 94 0.060 101 103 14.0 -1.1 585 449 344 437 446 452 N/A 326 86 71 86 72 78 -0.067 | 581 | 1.1
40 4.973 5.350 0.13 0.14 1.58 82 -0.45 1.13 83 -1.2 91 0.060 102 102 13.3 -0.7 490 439 326 417 422 419 N/A 295 85 72 85 72 78 -0.066 7.3 |0.92
50 6.239 6.695 0.13 0.13 1.58 83 -0.45 1.09 84 -1.2 91 0.060 102 102 12.3 -1 577 426 319 409 402 427 N/A 353 84 73 84 73 78 -0.070 | 10.82 | 0.45
60 7.504 8.031 0.13 0.13 1.58 84 -0.45 1.10 85 -1.2 91 0.060 102 101 11.4 -0.9 575 414 318 423 402 426 N/A 337 83 73 83 74 77 -0.067 | 9.92 | 1.04
70 8.769 9.369 0.13 0.13 1.56 85 -0.44 1.10 86 -1.2 89 0.060 101 100 10.6 -0.8 451 405 310 421 401 398 N/A 257 83 74 83 74 77 -0.058 | 5.79 |2.94
80 10.034 | 10.708 0.13 0.13 1.56 85 -0.44 1.10 86 -1.2 88 0.060 101 100 9.8 -0.8 395 398 299 413 396 380 N/A 236 83 74 83 75 77 -0.055 | 5.86 |2.88
90 11.296 | 12.046 0.13 0.13 1.55 86 -0.46 1.10 86 -1.2 87 0.060 101 100 9.0 -0.8 366 392 291 409 392 370 N/A 227 82 74 82 75 77 -0.053 | 582 | 2.9
100 12.549 | 13.383 0.13 0.13 1.54 86 -0.48 1.09 86 -1.2 87 0.060 100 100 8.1 -0.9 354 388 288 411 390 366 N/A 227 82 74 82 75 77 -0.053 6.1 |3.07
110 13.812 | 14.717 0.13 0.13 1.56 86 -0.53 1.09 86 -1.2 87 0.060 101 100 7.3 -0.8 345 385 291 417 390 366 N/A 224 82 74 82 75 77 -0.052 6 3.15
120 15.069 | 16.049 0.13 0.13 1.55 87 -0.53 1.09 86 -1.2 88 0.060 100 100 6.4 -0.9 415 382 299 433 397 385 N/A 278 82 75 82 75 77 -0.059 | 10.43 | 1.05
130 16.325 | 17.382 0.13 0.13 1.55 87 -0.54 1.09 87 -1.2 89 0.060 100 100 5.6 -0.8 482 380 323 470 428 417 N/A 283 83 75 82 76 77 -0.059 9.7 0.9
140 17.583 | 18.714 0.13 0.13 1.56 87 -0.53 1.09 87 -1.2 89 0.060 100 100 5.1 -0.5 476 381 340 496 448 428 N/A 268 83 75 82 76 78 -0.056 8 0.77
150 18.846 | 20.046 0.13 0.13 1.55 88 -0.53 1.09 88 -1.2 89 0.060 101 100 4.6 -0.5 431 381 346 500 447 421 N/A 241 83 75 83 76 78 -0.054 | 6.22 |1.27
160 20.107 | 21.379 0.13 0.13 1.55 88 -0.53 1.09 88 -1.2 88 0.060 100 100 4.1 -0.5 390 382 345 500 439 411 N/A 224 83 75 82 77 78 -0.051 | 5.69 |1.24
170 21.368 | 22.713 0.13 0.13 1.56 88 -0.54 1.08 88 -1.2 87 0.060 100 100 3.9 -0.2 366 383 341 492 433 403 N/A 211 82 75 82 77 78 -0.049 | 496 | 14
180 22.629 | 24.047 0.13 0.13 1.55 88 -0.53 1.09 88 -1.2 86 0.060 100 100 3.6 -0.3 349 383 337 479 426 395 N/A 202 82 75 82 77 78 -0.048 | 4.62 |1.46
190 23.890 | 25.381 0.13 0.13 1.55 88 -0.53 1.09 89 -1.2 86 0.060 100 99 3.4 -0.2 333 381 334 466 421 387 N/A 196 82 75 81 77 78 -0.047 | 431 |1.39
200 25.155 | 26.715 0.13 0.13 1.55 89 -0.53 1.09 89 -1.2 85 0.060 100 99 3.3 -0.1 322 379 331 455 416 381 N/A 190 81 75 81 77 78 -0.046 | 4.32 |1.35
210 26.415 | 28.051 0.13 0.13 1.55 89 -0.53 1.09 89 -1.2 85 0.060 100 99 3.1 -0.2 315 375 329 446 412 375 N/A 187 81 75 81 77 78 -0.045 | 4.27 |1.42
220 27.676 | 29.386 0.13 0.13 1.56 89 -0.52 1.09 89 -1.2 85 0.060 100 99 2.9 -0.2 308 372 327 439 409 371 N/A 184 81 75 81 77 78 -0.044 | 3.99 |1.46
230 28.934 | 30.722 0.13 0.13 1.55 89 -0.52 1.09 89 -1.2 84 0.060 100 99 2.8 -0.1 300 368 324 427 404 365 N/A 182 81 75 81 77 78 -0.044 | 3.99 |1.47
240 30.190 | 32.058 0.13 0.13 1.55 89 -0.52 1.09 89 -1.2 84 0.060 99 99 2.6 -0.2 295 365 322 417 401 360 N/A 179 81 75 80 77 78 -0.043 | 4.08 |1.46
250 31.442 | 33.395 0.13 0.13 1.54 89 -0.52 1.08 89 -1.2 84 0.060 99 99 2.5 -0.1 291 363 321 411 400 357 N/A 178 80 75 80 77 77 -0.043 | 4.13 |1.49
260 32.698 | 34.732 0.13 0.13 1.56 89 -0.53 1.09 89 -1.2 85 0.060 99 99 2.3 -0.2 289 361 322 407 401 356 N/A 179 80 75 80 77 77 -0.043 | 423 | 15
270 33.951 | 36.070 0.13 0.13 1.56 89 -0.52 1.09 89 -1.2 85 0.060 99 100 2.1 -0.2 289 359 326 404 404 356 N/A 180 80 75 80 77 77 -0.043 | 4.32 |1.53
280 35.205 | 37.407 0.13 0.13 1.56 89 -0.52 1.09 89 -1.2 84 0.060 99 99 2.0 -0.1 289 356 330 401 407 357 N/A 179 80 75 80 77 77 -0.044 4.4 1159
290 36.456 | 38.744 0.13 0.13 1.56 88 -0.53 1.09 89 -1.2 85 0.060 99 99 1.8 -0.2 290 355 334 398 413 358 N/A 182 80 75 80 77 77 -0.044 | 4.48 |1.77
300 37.710 | 40.081 0.13 0.13 1.56 89 -0.52 1.09 89 -1.2 85 0.060 99 99 1.6 -0.2 290 354 337 396 417 359 N/A 185 80 75 80 77 77 -0.045 | 4.03 | 245
310 38.960 | 41.420 0.13 0.13 1.55 88 -0.52 1.09 89 -1.2 85 0.060 99 100 1.4 -0.2 289 354 336 391 417 357 N/A 185 80 75 80 77 77 -0.048 | 3.96 |2.35
320 40.214 | 42.757 0.13 0.13 1.55 89 -0.52 1.09 89 -1.2 85 0.060 99 99 1.3 -0.1 288 354 335 387 418 356 N/A 184 80 76 80 77 77 -0.047 | 3.84 | 2.3
330 41.464 | 44.095 0.13 0.13 1.56 89 -0.51 1.09 89 -1.2 85 0.060 99 100 1.1 -0.2 287 355 333 383 418 355 N/A 179 80 76 80 77 77 -0.047 | 3.58 |2.11
340 42.719 | 45.433 0.13 0.13 1.55 89 -0.51 1.09 88 -1.2 85 0.060 99 100 1.0 -0.1 283 356 329 377 414 352 N/A 175 80 76 80 77 77 -0.047 | 3.51 2
350 43.964 | 46.771 0.12 0.13 1.55 89 -0.51 1.09 89 -1.2 84 0.060 98 99 0.8 -0.2 280 356 324 371 410 348 N/A 174 80 76 80 77 77 -0.046 | 3.51 |2.02
360 45.216 | 48.108 0.13 0.13 1.55 89 -0.51 1.08 89 -1.2 85 0.060 99 99 0.7 -0.1 277 356 321 366 406 345 N/A 173 80 76 80 77 77 -0.046 | 3.54 |2.03
Control No. P-SSAR-0002 Page 1 of 2 0061WS092E 5700 Run 5_5-19-17
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Run: 5
Manufacturer: Hearth & Home PM Control Modules: 371, 372
Model: 57ST-ACC-C Dilution Tunnel MW(dry): 29.00 Ib/Ib-mole Avg. Tunnel Velocity:| 16.48 _|ft/sec. 7 2 .~
Tracking No.: 2187 Total Sampling Time: 410 min Dilution Tunnel MW (wet): 28.78 Ib/Ib-mole Initial Tunnel Flow: 173.6  |scfm Technician Signature:
Project No.: 0061WS092E Recording Interval: 10 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:| 174.8 |scfm
Test Date: 05/19/17 Dilution Tunnel Static: _ -0.598 "H20 Post-Test Leak Check (1): 0.000 cfm @ 12 in. Hg
Beginning Clock Time: 10:55 Background Sample Volume: _73.151 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ 10 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: _ 21.41  Dry Basis %
Meter Box Y Factor: 1.001 1) 0.993 ) 0.997  (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End Average Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Center
28.56 28.53 2849 2853 "Hg Initial dP| 0.050 0.054 0.060 0.058 0.050 0.060 0.062 0.058 0.060 "H20
OMNI Equipment Numbers: Temp: | 91 91 91 91 91 91 91 91 91 |op
Vsras 1653 ft/sec Vscent 16.99 f/sec Fp 0.973
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
- . _— Dilution Avg.
Elapsed Gas Gas Sample | Orifice | Meter 1| Meter 1 | Orifice Meter 2 | Dilution . . . . . .
Time | Meter1 | Meter 2 Ra?eaT?Ic?m) Rate 2 dH1 | Temp | Vacuum | dH2 T’:lr::)eE“zF) Vacuum | Tunnel Ei[r:l::rl RZIZ' 1 RZ{g' 2 Rizzliig gggg; F'_rrit;[)x 22?12?: nggsx FI[Z?‘OX FII_‘ES;IOIX Ssutr(fJ;; Ei?‘arg;tp Stack Filter 1 |Dryer Exit 1| Filter 2 |Dryer Exit 2| Ambient (Pl_:ag) %?)Z (Cu/g
(min) | () | () (cfm) | (H0)| (F) | (Hg) |(HO) CH) | A | e Temp : ’
370 46.468 | 49.445 0.13 0.13 1.56 89 -0.52 1.09 89 -1.2 85 0.060 99 99 0.5 -0.2 274 355 317 361 403 342 N/A 171 81 76 81 77 77 -0.045 | 3.44 |1.96
380 47.724 | 50.782 0.13 0.13 1.55 89 -0.51 1.08 89 -1.2 86 0.060 100 100 0.4 -0.1 272 354 315 357 400 340 N/A 169 81 76 81 77 77 -0.045 3.4 |1.96
390 48.971 | 52.118 0.12 0.13 1.55 89 -0.51 1.09 90 -1.2 86 0.060 99 99 0.3 -0.1 270 353 314 353 397 337 N/A 168 81 76 81 77 77 -0.045 | 3.35 [ 1.93
400 50.221 | 53.455 0.13 0.13 1.55 89 -0.51 1.09 90 -1.2 86 0.060 99 99 0.1 -0.2 266 350 310 349 392 333 N/A 167 82 76 82 77 78 -0.046 | 3.28 |1.91
410 51.470 | 54.792 0.12 0.13 1.54 90 -0.51 1.09 90 -1.2 85 0.060 99 99 0.0 -0.1 263 348 307 345 388 330 N/A 167 81 77 81 77 78 -0.045 | 3.24 |1.87
Avg/Tot | 51.470 | 54.792 0.13 0.13 1.55 87 1.09 87 87 0.060 100 100 69.0 74 82 76 77 -0.052
Control No. P-SSAR-0002 Page 2 of 2 0061WS092E 5700 Run 5_5-19-17
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OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Run#:. 5
Date: 5/19/17

TRAIN 1 (First Hour emissions)

Equipment Numbers:

Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
B. Front filter catch Filter D191 130.4 122.2 8.2
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 8.2 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent  |Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
B. Front filter catch Filter D192 202.8 124.2 78.6
C. Rear filter catch Filter D193 122.5 120.4 2.1
D. Probe catch* Probe 20 114256.6 | 114255.0 1.6
E. Filter seals catch* Seals R477 3504.4 3503.6 0.8
Sub-Total | Total Particulate, mg: | 83.1 |
Train 1 Aggregate| Total Particulate, mg: | 91.3 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
A. Front filter catch Filter D194 205.2 122.4 82.8
B. Rear filter catch Filter D195 125.2 123.3 1.9
C. Probe catch* Probe 24 114130.1 | 114128.6 1.5
D. Filter seals catch* Seals R478 3342.1 3340.9 1.2
| Total Particulate, mg: | 87.4 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg |Particulate, mg|
A. Front filter catch* Filter D76 123.5 122.2 1.3
| Total Particulate, mg: | 1.3 |

*Particulate catch that results in a negative number, is assumed to be zero for
probes and seals, negative numbers for filters are assumed to be part of the seal

weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Technician Signature: m -

Control No. P-SSAR-0002

0061WS092E 5700 RGN 8f 8%f0-17



OMNI|-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Test Date: 5/19/2017
Run No.: 5
. Total Fuel Weight
Firebox (Dry Basis, Ib):| 1°®
Volume (ft°): 2.92
Fuel Piece Fuel Density
Length (in): 19 (Ib/f®, Dry Basis)| 26.66 OK
2x4 Crib Loading Density|
Weight (Ib): 8.8 (Ib/f}, Wet Basis):|  6.40 OK
4x4 Crib
Weight (Ib): 9.9 2x4 Percentage:| 47% OK
Coal Bed Range (20-25%): 3.74 - 4.675
Test Fuel . . . : o Dry Weight
Piece Weight (Ib) Size Readings (Dry Basis %) (Ib)
1 1.8 2"x 4" 19.3 20.0 20.4 1.50
2 1.8 2"x 4" 215 23.1 21.3 1.48
3 1.7 2"x 4" 214 20.5 19.1 1.41
4 1.8 2"x 4" 23.8 224 23.1 1.46
5 4.4 4"x 4" 225 23.1 18.6 3.62
6 4.7 4"x 4" 21.2 22.0 22.1 3.86
Spacer Readings (Dry Basis %)
12.8 8.0
7.0 10.7
9.5 9.0
11.7 7.9
8.7 7.6
14.5 9.5
13.6 8.8
8.4 8.4
8.1 7.0
8.0 8.2
8.0 7.6
7.8
9.0

Technician Signature:

Control No. P-SSAR-0002 0061WS092E 5700 §9ur(7) f% %219-1 7



VERSION:

OMNI-Test Laboratories, Inc.

Manufacturer: Hearth & Home Technicians: m

Model: 57ST-ACC-C
Date: 05/19/17

Run: 5
Control #: 0061WS092E
Test Duration: 410
Output Category: 2

Test Results in Accordance with CSA B415.1-09

HHV Basis LHV Basis

Overall Efficiency 66.4% 71.7%
Combustion Efficiency 84.9% 84.9%
Heat Transfer Efficiency 78% 84.5%

Output Rate (kJ/h) 13,370 12,683 (Btu/h)

Burn Rate (kg/h) 1.02 2.24 (Ib/h)

Input (kJ/h) 20,150 19,114 (Btu/h)

Test Load Weight (dry kg) 6.95 15.32 | drylb |

MC wet (%) 17.64

MC dry (%) 21.42

Particulate (g ) 129.74

CO (0) 1,449

Test Duration (h) 6.83
Emissions| Particulate CO
g/MJ Output 1.42 15.87
g/kg Dry Fuel 18.67 208.54
g/h 18.99 212.12
Ib/MM Btu Output 3.30 36.87
Air/Fuel Ratio (A/F)| 16.77]
2.2 12/14/2009
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VERSION: 2.2 12/14/2009

Manufacturer: Hearth & Home Appliance Type: Non-Cat (Cat, Non-Cat, Pellet)
Model: 57ST-ACC-C
Date: 5/19/2017 Temp. Units F (ForC)
Run: 5 Weight Units Ib (kg or Ib)

Control #: 0061WS092E
Test Duration: 410

Output Category: 2 Fuel Data
D. Fir
Wood Moisture (% wet): 17.64 HHV 19,810 Kj/kg
Load Weight (Ib wet): 18.60 %C 48.73
Burn Rate (dry kg/h): 1.02 %H 6.87
Total Particulate Emissions: 129.74 g %0 43.9
%ASH 0.5
Averages 1.68 5.57 #DIV/O!  226.05 77.33
Temp. (°F)
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room
Time (min) Remaining (Ib) co CO, O, Gas Temp
0 18.60 1.13 3.49 188.0 76.0
10 17.20 1.28 14.29 502.0 76.0
20 15.00 0.22 13.75 502.0 77.0
30 13.90 1.10 5.81 326.0 78.0
40 13.20 0.92 7.30 295.0 78.0
50 12.20 0.45 10.82 353.0 78.0
60 11.30 1.04 9.92 337.0 77.0
70 10.50 2.94 5.79 257.0 77.0
80 9.70 2.88 5.86 236.0 77.0
90 8.90 2.90 5.82 227.0 77.0
100 8.00 3.07 6.10 227.0 77.0
110 7.20 3.15 6.00 224.0 77.0
120 6.30 1.05 10.43 278.0 77.0
130 5.50 0.90 9.70 283.0 77.0
140 5.00 0.77 8.00 268.0 78.0
150 4.50 1.27 6.22 241.0 78.0
160 4.00 1.24 5.69 224.0 78.0
170 3.80 1.40 4.96 211.0 78.0
180 3.50 1.46 4.62 202.0 78.0
190 3.30 1.39 4.31 196.0 78.0
200 3.20 1.35 4.32 190.0 78.0
210 3.00 1.42 4.27 187.0 78.0
220 2.80 1.46 3.99 184.0 78.0
230 2.70 1.47 3.99 182.0 78.0
240 2.50 1.46 4.08 179.0 78.0
250 2.40 1.49 4.13 178.0 77.0
260 2.20 1.50 4.23 179.0 77.0
270 2.00 1.53 4.32 180.0 77.0
280 1.90 1.59 4.40 179.0 77.0
290 1.70 1.77 4.48 182.0 77.0
300 1.50 2.45 4.03 185.0 77.0
310 1.30 2.35 3.96 185.0 77.0
320 1.20 2.30 3.84 184.0 77.0
330 1.00 211 3.58 179.0 77.0
340 0.90 2.00 3.51 175.0 77.0
350 0.70 2.02 3.51 174.0 77.0
360 0.60 2.03 3.54 173.0 77.0
370 0.40 1.96 3.44 171.0 77.0
380 0.30 1.96 3.40 169.0 77.0
390 0.20 1.93 3.35 168.0 77.0
400 0.00 1.91 3.28 167.0 78.0
410 0.00 1.87 3.24 167.0 78.0
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OMN-Test Laboratories, inc.  ASTNI E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 006 1WS092E Run Number_ S~
Madel; 57ST-ACC-C Tracking Number: 2187 Date: ,5;((44/2

Test Crew:_B. Davis ‘

OMNI Equipment ID numbers: 1, 244, 131,132, 5142132, 209, 296-T54, 371, 372, 340, 592, 410, 419
432 265, 413, 283A

Wood Heater Run Notes
Air Control Setiings

Primary: ' Secondary: fieed
o0.bF "Qf""
{ L s close d Tertiary/Pilot: _bpac) v sasld vsed
Yy = Gme_
Fan: Med osed

Preburn Notes

Time Notes

Sv lecefed coof Led

Test Notes

Sketch test fuel configuration: Start up procedures & Timeline:

FacF vien/ Bypass: /A
’ Fuel loaded by: 6d sececle

= Door closed at: 0 Secs-ds
?f:l P x Primary air:  £olly apev for forgh Sio0  fln st
> Saﬁ(i"!
r T
—t

—3 cJ\:' chv e & m~,
[T =1 [>=T Notes: Thew Seb b biwmed arr @ g:ov
- ' + Fan Ak Ude d -
Time Notes

bo Cl!&voed Sltea in fenin ,4

Technician Signaturezm Date: 6,/;///;-‘—
Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 1 of 4
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OMNi-Test Laboratories, inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS092E Run Number._&~
Model: 57ST-ACC-C Tracking Number: 2187 Date: 5,/‘/9,/;.?

Test Crew:_B. Davis
OMNI Equipment ID numbers:_1. 244, 131, 132, 5142132, 209, 296-T54, 371, 372, 340, 592, 410, 419,
432 265, 413, 283A

Wood Heater Fuel Data
Fuel:  Douglas fir, untreated and air dried, standard grade or better dimensional lumber

Pre-Burn Fuel

Calibration: Cal Value (1) = 12% Actual Reading /42
Cal Value (2) = 22% Actual Reading __ 22
Piece: Length: Reading: Piece: Length: Reading:
1 F in AL 7 in
2 & in 225" 8 in
3 _ ¥ in 2. g in
4 in 10 — in -
5 in 11 in
6 in 12 in
Total Pre-Burn Fuel Weight: _ 4. & Pre-Burn Fuel Average Moisture;_ 2 1-3#
Time (clock): _ 292 )/ Room Temperature (F): Zﬂ Initials:__#k
Test Fuel
Firebox Volume (ft3): 2.9 Test Fuel Piece Length (in); fg
Load Weight Range (Ib): 0.5 Total Wet Fuel Load Weight (Ib): __/& -
3 — 223
Fuel Type & Amount: 2x4: 97 4 x 4. -

Weight (with spacers). ’-Z ‘ Weight (with spacers): Z g‘i

Piece: Weight (ibs): Moisture Readings (%DB): Fuel Type:
1 LY 9.3 200 2oy Ly
2 ¥ AlS 23/ 2.3 2%Y
3 [ 7 2LY 20.5" 9./ 2%/
4 ] & 3.5 2.4 23 1 2vr
5 gy 235 23.) Inl Yy
6 9 3 212 22.0 22./ Yo
7

Spacer Moisture Readings (%DB)
RY _&¥r &/ o 29 B«
2.0 vy~ _&o 8.0 26 20
25 3¢ &Y wFE 25 8
I &v 3y <9 By e

Time (clock): _ 09V Room Temperature (F): __ 7¢ Initials: _g 4
Technician Signature:_ &5 /7 e Date: é,/;// 7
Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 2 of 4
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ASTM E2780 Wood Heater Run Sheets
Project Number: 0061WS092E
Tracking Number: 2187

OMNI-Test Laboratories, Inc.
Client: Hearth & Home
Model: 57ST-ACC-C

Run Number: S

Date:_35/79//2
Test Crew: B. Davis r/

OMNI Equipment ID numbers:_1, 244, 131, 132, 5142132, 208, 296-T54. 371, 372, 340, 592,

410, 419,

432, 265, 413, 283A

Wood Heater Supplemental Data

Start Time:__{2:$3” Booth#___2-
Stop Time:_{3}: 45~
Stack Gas L.eak Check: Sample Train Leak Check:

A_0.¢ @ /2 "'Hg
B:_0-0 @ /9'Hg

Initial: ?mc!, Final. ?Qé

Calibrations: Span Gas CO2 /5. 9¢ co_S¢ovy
Pre Test Post Test
Zero Span Zero Span
Time 74 & 75t | 156
co: oo [5.9¢ 0.9% | 1659
co 0.00Y $.0Y | 0.01v | Sop
Air Velocity (fymin):  Initial_& S@ Final:_¢ Se Tunnel Traverse
Scale Audit (lbs): Initial:___ (0.2 Final:_tl¢ Microtector |  dP (in
. _— - : T(°F)
Pitot Tube Leak Test: Initial: 9,&3 Final:_g & \ Reading H20)
Stack Diameter (in):___ & / woso | T
Induced Draft: 0.0 _ 2 OSY T
% Smoke Capture: __ e % 3 L ObO 2/
Flue Pipe Cleaned Priér to First Test in Series: \/ PRy o ?!
5[5 /7 itials: A '
Date:_s/725//7T nitials: __ A , , 5O 5/
— _ . 2 060 | U
Initial Middle Ending 3 062 9/
Po(nMg) | 2¢.54 28.53 | 2549 yi oSy | 71
"RH (%) Wa- /A S Center:
Ambient (°F) ¥ e g 0 @ /4
Tunnel Static Pressure (in Hz0):
Background Filter Volume: 7-5,{2_[ Beginning of End of Test
Test
~359% ~. 59Y
- 299
Technician Signature;Z % @ = Date: g/}/ Y s -
Page 3 of 4
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Model: 57ST-ACC-C
Hearth and Home Technologies
1445 North Highway
Colville, WA 99114

Run 6

OMNI-Test Laboratories, Inc.
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OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:

Tracking No.:

Run:
Test Date:

Hearth & Home
57ST-ACC-C
0061WS092E
2187

6

06/06/17

Burn Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Total Time of Test

1.11 kg/hr dry

96 degrees Fahrenheit
15.65 feet/second
9788.7 dscf/hour

0.054 inches H20
390 minutes

AMBIENT

SAMPLE TRAIN 1

SAMPLE TRAIN 2

FIRST HOUR FILTER (TRAIN 1)

Total Sample Volume - Vm
Average Gas Meter Temperature

69.149 cubic feet
83 degrees Fahrenheit

49.190 cubic feet
88 degrees Fahrenheit

51.539 cubic feet
87 degrees Fahrenheit

7.478 cubic feet

88 degrees Fahrenheit

Total Sample Volume (Standard Conditions) - Vmstd 63.901 dscf 45.330 dscf 47.156 dscf 6.891 dscf

Total Particulates - m, 0.3 mg 6.2 mg 4.3 mg 3.8 mg
Particulate Concentration (dry-standard) - C,/C 0.000005 grams/dscf 0.00014 grams/dscf 0.00009 grams/dscf 0.00055 grams/dscf
Total Particulate Emissions - E+ 0.30 grams 8.40 grams 5.50 grams 5.40 grams
Particulate Emission Rate 0.05 grams/hour 1.29 grams/hour 0.85 grams/hour 5.40 grams/hour
Emissions Factor 1.17 g/kg 0.77 glkg 1.64 g/kg
Difference from Average Total Particulate Emissions 1.45 grams 1.45 grams

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run

Total Particulate Emissions - E¢
Particulate Emission Rate
Emissions Factor

First Hour Emissions

Total Particulate Emissions - E¢
Particulate Emission Rate
Emissions Factor

6.95 grams
1.07 grams/hour
0.97 grams/kg

5.40 grams
5.40 grams/hour
1.64 grams/kg

Control No. P-SSAR-0002

Filter Face Velocity (47 mm)

Ambient Temp (55-90°F)
Negative Probe Weight Eval.

Train Precision < 7.5%

Train Precision %0.5 g/kg

QUALITY CHECKS
Filter Temps <90 °F OK
OK
Dryer Exit Temp < 80F OK
Leakage Rate OK
OK
OK
Pro-Rate Variation OK
20.86
0.40
Stove Surface AT OK

Technician Signature:,

0061WS092E 5700 Run 6_6-6-17
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OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

| Run: 6
Manufacturer: Hearth & Home
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Test Date: 6/6/2017
Beginning Clock Time: 9:55

Coal Bed
Range

(Ib):

3.8

(min)

4.7

(max)

Technician Signature: m

Temperatures (°F)

Avg.
!Elapseq Scale (Ib) St'.aCk Draft FB Top |FB Bottom | FB Back | FB Left | FB Right| Firebox | Stack Ambient
Time (min) (in H,0)
Surface
0 7.1 -0.067 762 561 568 739 748 675.6 510 83
10 6.2 -0.055 672 573 545 697 716 640.6 342 82
20 5.7 -0.049 581 571 504 638 664 591.6 301 81
30 5.2 -0.046 537 562 473 599 625 559.2 288 81
40 4.9 -0.041 494 548 445 563 588 527.6 261 81
50 4.8 -0.037 429 534 418 527 555 492.6 226 80
60 4.6 -0.035 378 522 391 488 523 460.4 207 80

Control No. P-SSAR-0002

0061WS092E 5700 Ru$P6f 84-17




OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Run: 6
Manufacturer: Hearth & Home PM Control Modules:
Model: 57ST-ACC-C Dilution Tunnel MW(dry): 29.00 Ib/Ib-mole Avg. Tunnel Velocity: | 15.65 |ft/sec. (/ Es / (:‘— 2
Tracking No.: 2187 Total Sampling Time: 390  min Dilution Tunnel MW (wet): 28.78 Ib/lb-mole Initial Tunnel Flow: 162.5 |scfm Technician Signature: —
Project No.: 0061WS092E Recording Interval: 10 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:| 163.1 |scfm
Test Date: 06-Jun-17 Dilution Tunnel Static: __ -0.574 "H20 Post-Test Leak Check (1): 0.000 cfm @ 10 in. Hg
Beginning Clock Time: 10:58 Background Sample Volume: 69.149 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ 9 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: _ 21.14  Dry Basis %
Meter Box Y Factor: 1.001 1) 0.993 ) 0.997 (Amb)
| Velocity Traverse Data
Barometric Pressure: Begin Middle End Average Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Center
28.57 28.54 2841 2851 "Hg Initial dP| 0.042 0.052 0.056 0.048 0.048 0.050 0.054 0.050 0.054 "H20
OMNI Equipment Numbers: Temp: 96 96 96 96 96 96 96 96 96 °F
Vsray 1563 ft/sec Vscen _ 16.18  ftisec Fo 0.966
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Elapsed | Gas | Gas Sample | Orifice |Meter 1| Meter1 |Orifice| Meter2 | Meter2 | Diution | BUtON . . . . . . Avg.
Ti’r]1_‘|e Meter 1 | Meter 2 Ra?:T’ztl:im) Ratepz dH1 | Temp | Vacuum | dH2 Temp Vacuum | Tunnel I:ir:\rt‘:rl RZ::- 1 RZ:EI 2 Rigzliig g\:\?gg; Fl_rr%l:)ox ';';igﬂ: ngt;ﬁx F'[Z":?X F;%bhc:x Ssutr?;t?e Eiietu'?g;tp Stack Filter 1 |Dryer Exit 1| Filter 2 [Dryer Exit 2| Ambient (E)'_:ag) ((3“2)2 g/oo)
(min) (it%) (ft) (cfm) | ("H0) | (°F) ('Hg) |("H0)| (°F) ("Ho) (°F) dp Temp ?
0 0.000 | 0.000 2 /4 109 | 76 -0.01 [ 030 76 -0.8 96 0054 774 189 V777771 367 518 383 477 512 451 N/A 203 82 73 83 74 79 |-0041 [ 288 [0.98
10 1.240 1.319 0.12 0.13 1.58 78 -0.46 1.09 78 -1.2 102 0.054 101 102 17.3 -1.6 584 501 361 437 477 472 N/A 511 87 75 87 74 80 -0.083 | 13.85 | 1.22
20 2.474 2.635 0.12 0.13 1.56 80 -0.45 1.08 80 -1.2 105 0.054 100 102 15.2 -2.1 740 484 373 446 481 505 N/A A77 89 76 89 75 80 -0.079 | 13.91 | 0.52
30 3.721 3.951 0.12 0.13 1.56 83 -0.43 1.08 83 -1.2 99 0.054 100 101 13.9 -1.3 655 471 367 443 469 481 N/A 374 89 77 89 75 81 -0.071 | 9.99 |0.54
40 4.970 5.270 0.12 0.13 1.56 85 -0.43 1.08 85 -1.2 98 0.054 100 100 12.7 -1.2 613 458 354 435 454 463 N/A 348 89 78 89 76 82 -0.066 | 9.36 | 0.47
50 6.218 6.591 0.12 0.13 157 86 -0.44 1.08 87 -1.2 99 0.054 100 100 11.5 -1.2 669 443 352 445 447 471 N/A 401 89 79 89 77 82 -0.072 | 14.32 | 0.54
60 7.478 7.914 0.13 0.13 1.56 88 -0.44 1.07 88 -1.2 101 0.054 100 100 10.1 -1.4 724 430 367 483 472 495 N/A 411 88 79 88 78 83 -0.073 | 14.11 | 1.12
70 8.741 9.239 0.13 0.13 1.58 89 -0.42 1.08 89 -1.2 101 0.054 100 100 8.7 -1.4 726 420 380 517 493 507 N/A 403 86 80 85 78 83 -0.072 | 14.25 | 0.64
80 10.009 | 10.566 0.13 0.13 157 90 -0.42 1.08 90 -1.2 102 0.054 101 100 7.5 -1.2 702 413 391 547 508 512 N/A 379 86 75 84 74 84 -0.070 | 12.97 | 0.82
90 11.275 | 11.894 0.13 0.13 157 91 -0.43 1.08 91 -1.3 102 0.054 100 100 6.4 -1.1 703 408 400 556 529 519 N/A 376 86 76 84 75 84 -0.068 | 12.53 | 0.78
100 12.544 | 13.226 0.13 0.13 1.58 91 -0.42 1.09 92 -1.2 102 0.054 101 100 5.5 -0.9 658 405 406 554 540 513 N/A 334 86 7 85 76 85 -0.064 | 10.39 | 0.42
110 13.820 | 14.561 0.13 0.13 1.58 91 -0.42 1.09 90 -1.1 99 0.054 101 101 5.0 -0.5 564 403 401 542 543 491 N/A 293 86 77 84 76 84 -0.058 | 8.81 | 0.84
120 15.103 | 15.897 0.13 0.13 1.59 90 -0.43 1.10 89 -1.2 98 0.054 102 101 4.6 -0.4 506 403 394 522 539 473 N/A 271 85 77 84 75 84 -0.054 | 8.03 | 1.15
130 16.376 | 17.228 0.13 0.13 1.57 89 -0.41 1.07 38 -1.1 97 0.054 101 101 4.2 -0.4 457 404 384 504 530 456 N/A 244 85 76 83 75 83 -0.050 | 7.04 |1.38
140 17.644 | 18.548 0.13 0.13 1.55 89 -0.4 1.07 87 -1.3 96 0.054 100 100 3.9 -0.3 420 406 373 484 520 441 N/A 228 84 76 83 74 83 -0.053 | 6.81 | 1.32
150 18.905 | 19.867 0.13 0.13 1.56 89 -0.4 1.07 87 -1.5 95 0.054 100 100 3.7 -0.2 386 407 363 469 505 426 N/A 212 87 75 87 74 83 -0.050 | 5.87 | 1.47
160 20.165 | 21.188 0.13 0.13 1.55 89 -0.4 1.06 87 -1.3 94 0.054 100 100 3.5 -0.2 364 407 353 453 490 413 N/A 206 89 75 89 74 82 -0.049 | 6.07 | 1.16
170 21.424 | 22.507 0.13 0.13 1.56 88 -0.4 1.07 87 -1.3 94 0.054 100 100 3.4 -0.1 350 407 347 443 481 406 N/A 199 89 74 90 73 82 -0.047 6.21 | 1.29
180 22.682 | 23.826 0.13 0.13 1.55 88 -0.4 1.07 87 -1.4 94 0.054 100 100 3.2 -0.2 339 406 342 433 475 399 N/A 195 86 74 87 73 82 -0.046 | 6.05 | 1.39
190 23.938 | 25.145 0.13 0.13 1.56 89 -0.4 1.07 87 -1.4 93 0.054 99 100 3.1 -0.1 332 405 337 426 467 393 N/A 194 84 74 83 73 82 -0.046 6 1.49
200 25.195 | 26.464 0.13 0.13 1.55 89 -0.4 1.07 87 -1.4 94 0.054 99 100 2.9 -0.2 326 403 333 421 458 388 N/A 192 84 74 82 73 82 -0.045 | 6.03 | 1.43
210 26.450 | 27.784 0.13 0.13 1.56 89 -0.4 1.07 87 -1.4 94 0.054 99 100 2.7 -0.2 321 400 328 416 451 383 N/A 189 84 74 82 73 82 -0.045 | 5.87 | 1.67
220 27.706 | 29.103 0.13 0.13 1.55 89 -0.4 1.06 87 -1.4 94 0.054 99 100 2.6 -0.1 316 397 324 411 443 378 N/A 187 84 74 83 73 82 -0.044 | 5.53 | 1.82
230 28.960 | 30.423 0.13 0.13 1.55 89 -0.39 1.06 87 -1.4 94 0.054 99 100 2.5 -0.1 312 394 321 407 436 374 N/A 187 85 74 83 73 82 -0.044 | 5.67 | 1.77
240 30.212 | 31.742 0.13 0.13 1.55 89 -0.4 1.07 87 -1.4 94 0.054 99 100 2.3 -0.2 307 390 319 405 431 370 N/A 184 85 74 83 73 82 -0.043 | 5.68 | 1.82
250 31.468 | 33.062 0.13 0.13 1.54 89 -0.4 1.07 87 -1.4 94 0.054 99 100 2.2 -0.1 304 386 318 402 426 367 N/A 183 85 74 83 73 82 -0.044 | 5.59 | 1.84
260 32.718 | 34.381 0.13 0.13 1.55 89 -0.4 1.06 88 -1.4 94 0.054 99 99 1.9 -0.3 301 382 319 403 421 365 N/A 183 85 74 83 73 82 -0.043 | 5.71 | 1.97
270 33.972 | 35.701 0.13 0.13 1.32 90 -0.3 1.06 38 -1.4 94 0.054 99 100 1.7 -0.2 300 378 320 403 416 363 N/A 185 85 74 83 73 82 -0.044 | 558 | 2.2
280 35.237 | 37.021 0.13 0.13 157 90 -0.42 1.07 88 -1.4 94 0.054 100 100 1.6 -0.1 299 375 322 403 413 362 N/A 185 85 74 83 74 82 -0.043 | 5.58 | 1.97
290 36.504 | 38.342 0.13 0.13 1.57 90 -0.42 1.07 88 -1.4 94 0.054 100 100 1.4 -0.2 297 373 322 404 410 361 N/A 184 85 74 83 74 83 -0.044 | 5.26 | 2.16
300 37.773 | 39.661 0.13 0.13 157 90 -0.42 1.07 88 -1.4 95 0.054 100 100 1.2 -0.2 292 370 321 398 406 357 N/A 180 85 75 83 74 83 -0.043 | 5.01 |1.72
310 39.046 | 40.982 0.13 0.13 1.57 90 -0.42 1.06 88 -1.4 95 0.054 101 100 1.1 -0.1 289 367 320 391 401 354 N/A 178 85 75 83 74 83 -0.043 49 |[1.74
320 40.318 | 42.302 0.13 0.13 157 90 -0.42 1.06 88 -1.4 94 0.054 100 100 0.9 -0.2 287 364 323 385 396 351 N/A 175 85 75 83 74 83 -0.042 | 5.15 | 1.8
330 41.587 | 43.622 0.13 0.13 157 90 -0.42 1.06 88 -1.4 95 0.054 100 100 0.7 -0.2 282 360 326 381 394 349 N/A 175 85 75 83 74 83 -0.042 | 5.02 | 2.08
340 42.859 | 44.943 0.13 0.13 157 90 -0.42 1.06 89 -1.4 95 0.054 100 100 0.6 -0.1 281 356 328 379 393 347 N/A 175 86 75 83 74 83 -0.042 | 5.44 |1.83
350 44127 | 46.262 0.13 0.13 1.57 90 -0.41 1.06 89 -1.4 95 0.054 100 99 0.5 -0.1 280 353 333 378 395 348 N/A 174 86 75 84 74 83 -0.042 | 551 |1.82
360 45.394 | 47.582 0.13 0.13 157 91 -0.42 1.06 89 -1.4 95 0.054 100 99 0.4 -0.1 280 350 337 377 396 348 N/A 176 86 75 84 74 83 -0.042 5 2.3
370 46.662 | 48.901 0.13 0.13 157 91 -0.42 1.06 89 -1.4 96 0.054 100 99 0.2 -0.2 279 348 340 376 395 348 N/A 175 86 75 84 74 83 -0.042 | 4.96 |2.32
Control No. P-SSAR-0002 Page 1 of 2 0061WS092E 5700 Run 6_6-6-17
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Run: 6
Manufacturer: Hearth & Home PM Control Modules:
Model: 57ST-ACC-C Dilution Tunnel MW(dry): 29.00 Ib/Ib-mole Avg. Tunnel Velocity: | 15.65 |ft/sec. 7 2 i
Tracking No.: 2187 Total Sampling Time: 390  min Dilution Tunnel MW (wet): 28.78 Ib/lb-mole Initial Tunnel Flow: 162.5 |scfm Technician Signature:
Project No.: 0061WS092E Recording Interval: 10 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:| 163.1 |scfm
Test Date: 06-Jun-17 Dilution Tunnel Static: __ -0.574 "H20 Post-Test Leak Check (1): 0.000 cfm @ 10 in. Hg
Beginning Clock Time: 10:58 Background Sample Volume: 69.149 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ 9 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: _ 21.14  Dry Basis %
Meter Box Y Factor: 1.001 1) 0.993 ) 0.997 (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End Average Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Center
28.57 28.54 2841 2851 "Hg Initial dP[ 0.042 0.052 0.056 0.048 0.048 0.050 0.054 0.050 0.054 "H20
OMNI Equipment Numbers: Temp: | 96 96 96 96 96 96 96 96 96 |op
Vsray 1563 ft/sec Vscent 16.18  ft/sec Fo 0.966
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
- L I Dilution Avg.
Elapsed| Gas Gas Sample | Orifice | Meter 1| Meter 1 | Orifice | Meter 2 | Meter 2 | Dilution : ) ) ) ) )
Time | Meter1 | Meter 2 Ra?:T[(Jtl:im) Rate 2 dH1 | Temp | Vacuum | dH2 Temp Vacuum | Tunnel 1(—:2':::: RZ:Z- 1 RZ;E. 2 Rigzlif\ g\rl]?gh; Fl_rreobox ';';fg:: nggﬁx FIrLe;:?X F;iebhc:x Ssutr?;; Ei;u.?g;t Stack Filter 1 |Dryer Exit 1| Filter 2 [Dryer Exit 2| Ambient (E)'_:ag) ((:D?)Z g/oo)
mny | @ | @ @m) [(HO)| (F) | (H) |(HO)| B | cHg | B | 9| Change) - Top I e i L
380 47.924 | 50.220 0.13 0.13 1.56 91 -0.42 1.06 89 -1.4 96 0.054 100 99 0.1 -0.1 278 346 343 375 394 347 N/A 175 86 75 84 74 84 -0.041 | 493 | 231
390 49.190 | 51.539 0.13 0.13 1.56 91 -0.42 1.06 90 -1.4 96 0.054 100 99 0.0 -0.1 278 343 341 373 391 345 N/A 174 87 75 85 75 84 -0.041 | 4.48 | 2.05
Avg/Tot | 49.190 | 51.539 0.13 0.13 1.55 88 7774 1.05 87 7774 9 0.054 | 100 100 75 85 74 83 0.052 V7 % )

Control No. P-SSAR-0002

Page 2 of 2
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OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home Equipment Numbers:
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Run#:. 6
Date: 6/6/17

TRAIN 1 (First Hour emissions)

Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D141 124.6 120.8 3.8
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 3.8 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D148 122.7 120.6 2.1
C. Rear filter catch Filter D147 122.6 122.6 0.0
D. Probe catch* Probe 2 115016.3 | 115016.3 0.0
E. Filter seals catch* Seals R481 3538.2 3537.9 0.3
Sub-Total | Total Particulate, mg: | 2.4 |
Train 1 Aggregate| Total Particulate, mg: | 6.2 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
A. Front filter catch Filter D149 126.6 123.2 3.4
B. Rear filter catch Filter D150 123.0 122.7 0.3
C. Probe catch* Probe 4 114860.2 | 114860.3 0.0
D. Filter seals catch* Seals R482 3575.2 3574.6 0.6
| Total Particulate, mg: | 4.3 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg |Particulate, mg
A. Front filter catch* Filter D77 124.0 123.7 0.3
| Total Particulate, mg: | 0.3 |

*Particulate catch that results in a negative number, is assumed to be zero for probes
and seals, negative numbers for filters are assumed to be part of the seal weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Technician Signature: m

Control No. P-SSAR-0002
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OMNI-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Test Date: 6/6/2017
Run No.: 6
Firebox
Volume (ft3): 2.92
Fuel Piece
Length (in): 19
2x4 Crib
Weight (Ib): 9.3
4x4 Crib
Weight (Ib): 9.6

Coal Bed Range (20-25%): 3.78 - 4.725

Total Fuel
Weight (Dry| 15.8

Basis, Ib):

Fuel Density
(Ib/ft®, Dry Basis):| 27.57 OK

Loading Density
(Ib/ft3, Wet Basis):|  6.47 OK
2x4 Percentage:| 49% OK

Te:ite'::e' Weight (Ib) Size Readings (Dry Basis %) D"y(‘:\l’)e)'ght
1 17 2'x 4" 22.8 215 19.1 1.40
2 1.7 2'x 4" 23.8 214 205 1.39
3 2.3 2'x 4" 22.4 20.1 21.9 1.89
4 2.2 2'x 4" 225 20.8 18.7 1.82
5 4.7 4% 4" 21.9 20.1 22.1 3.87
6 4.1 4% 4" 215 20.1 19.3 3.41

Spacer Readings (Dry Basis %)

84 6.3
6.9 78
8.0 6.6
7.0 6.5
6.5 78
74 76
8.2 76
7 6.8
7.9 7.2
7.8 8.0
8.4 74
7.2

76

Control No. P-SSAR-0002

Technician Signature:

0061WS092E 5700%8h%6 %-6-17




VERSION:

OMNI-Test Laboratories, Inc.

Manufacturer: Hearth & Home Technicians: m

Model: 57ST-ACC-C
Date: 06/06/17

Run: 6
Control #: 0061WS092E
Test Duration: 390
Output Category: 2

Test Results in Accordance with CSA B415.1-09

HHV Basis LHV Basis

Overall Efficiency 72.9% 78.8%
Combustion Efficiency 91.9% 91.9%
Heat Transfer Efficiency 79% 85.7%

Output Rate (kJ/h) 15,725 14,917 (Btu/h)

Burn Rate (kg/h) 1.09 2.40 (Ib/h)

Input (kJ/h) 21,574 20,466 (Btu/h)

Test Load Weight (dry kg) 7.08 15.60 | drylb |

MC wet (%) 17.45

MC dry (%) 21.14

Particulate (g ) 6.95
CO (g) 794
Test Duration (h) 6.50
Emissions| Particulate (6{0)
g/MJ Output 0.07 7.77
g/kg Dry Fuel 0.98 112.21
g/h 1.07 122.20
Ib/MM Btu Output 0.16 18.06
Air/Fuel Ratio (A/F)| 13.72]
2.2 12/14/2009
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VERSION:

2.

2

12/14/2009

Manufacturer: Hearth & Home Appliance Type: Non-Cat (Cat, Non-Cat, Pellet)
Model: 57ST-ACC-C
Date: 6/6/2017 Temp. Units F (ForC)
Run: 6 Weight Units Ib (kg or Ib)
Control #: 0061WS092E
Test Duration: 390
Output Category: 2 Fuel Data
D. Fir
Wood Moisture (% wet): 17.45 HHV 19,810 kj'kg
Load Weight (Ib wet): 18.90 %C 48.73
Burn Rate (dry kg/h): 1.09 %H  6.87
Total Particulate Emissions: 6.95 g %0 43.9
%ASH 0.5
Averages 1.45 7.41 #DIV/O!  246.88 82.53
Temp. (°F)
Elapsed Fuel Weight Flue Gas Compaosition (%) Flue Room
Time (min) Remaining (Ib) co CO, 0, Gas Temp
0 18.90 0.98 2.88 203.0 79.0
10 17.30 1.22 13.85 511.0 80.0
20 15.20 0.52 13.91 477.0 80.0
30 13.90 0.54 9.99 374.0 81.0
40 12.70 0.47 9.36 348.0 82.0
50 11.50 0.54 14.32 401.0 82.0
60 10.10 1.12 14.11 411.0 83.0
70 8.70 0.64 14.25 403.0 83.0
80 7.50 0.82 12.97 379.0 84.0
90 6.40 0.78 12.53 376.0 84.0
100 5.50 0.42 10.39 334.0 85.0
110 5.00 0.84 8.81 293.0 84.0
120 4.60 1.15 8.03 271.0 84.0
130 4.20 1.38 7.04 244.0 83.0
140 3.90 1.32 6.81 228.0 83.0
150 3.70 1.47 5.87 212.0 83.0
160 3.50 1.16 6.07 206.0 82.0
170 3.40 1.29 6.21 199.0 82.0
180 3.20 1.39 6.05 195.0 82.0
190 3.10 1.49 6.00 194.0 82.0
200 2.90 1.43 6.03 192.0 82.0
210 2.70 1.67 5.87 189.0 82.0
220 2.60 1.82 5.53 187.0 82.0
230 2.50 1.77 5.67 187.0 82.0
240 2.30 1.82 5.68 184.0 82.0
250 2.20 1.84 5.59 183.0 82.0
260 1.90 1.97 5.71 183.0 82.0
270 1.70 2.20 5.58 185.0 82.0
280 1.60 1.97 5.58 185.0 82.0
290 1.40 2.16 5.26 184.0 83.0
300 1.20 1.72 5.01 180.0 83.0
310 1.10 1.74 4.90 178.0 83.0
320 0.90 1.80 5.15 175.0 83.0
330 0.70 2.08 5.02 175.0 83.0
340 0.60 1.83 5.44 175.0 83.0
350 0.50 1.82 5.51 174.0 83.0
360 0.40 2.30 5.00 176.0 83.0
370 0.20 2.32 4.96 175.0 83.0
380 0.10 2.31 4.93 175.0 84.0
390 0.00 2.05 4.48 174.0 84.0
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OMNI-Test Laboratories, Inc.
Client: Hearth & Home
Model: 57ST-ACC-C
Test Crew: B. Davis

ASTM E2780 Wood Heater Run Sheets
Project Number: 0061WS092E

Run Number: é

Tracking Number: 2187

Date:_(-¢&

OMNI Equipment ID numbers: 1, 244 131, 132, 5142132, 209, 296-T54. 371, 372, 340, 592, 410, 419,

432,265, 413, 283A

Wood Heater Run Notes

Air Control Settings

Primary: Secondary: fieed
W"of,-./ .
’ - ¢ losed Tertiary/Pilot; ﬁw_J A JUoJ' PAPY
=% Aref
Fan; *Ud} wed
Preburn Notes
Time Notes
SO Levefed craf bf/A-
Test Notes
Sketch testk fuel configuration; Start up procedures & Timeline:
Bypass: MA
Fuel loaded by: _%¢ S ecemds
I - ~ Door closed at: 5‘0 Secods
I e X Primary air: %u bl Gt s
-—'l ;‘ h fesl Se Him
Iofeter LIF ey
l ' Pl : : Notes: Jr Frngel e
Time Notes

éO Cl\ﬂusvcl Ffﬂ"lf RM‘(‘- i fﬂ&nv A-

Technician Signature: %@\-—4

Control No. P-SFDT-0001, Effective Date: 01/12/2016

Date:_& /%7 7

Page 1 of 4
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OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 006 1WS092E Run Number._ &
Model: 57ST-ACC-C Tracking Number: 2187 Date: 44’4 Vit
Test Crew: B. Davis 4

OMNI Equipment ID numbers: 1, 244, 131, 132, 5142132, 209, 296-T54, 371, 372, 340, 582, 410, 419,
432, 265, 413, 283A

Wood Heater Fuel Data
Fuel: Douglas fir, untreated and air dried, standard grade or better dimensional lumber

Pre-Burn Fuel
Calibration: Cal Value (1) = 12% Actual Reading 12
Cal Value (2) = 22% Actual Reading _ &2
Piece: Length: Reading: Piece: Length: Reading:
1 _ & in M2 284 7 in
2 _ ¥ _in 206 8 in
3 ¥ i 2y 2 9 in
4 in 10 in
5 in 11 in
6 in 12 in
Total Pre-Burn Fuel Weight: - R-¥ Pre-Burn Fuel Average Moisture:_ 23 /% ‘
Time (clock): _ 92¢ Room Temperature (F): Zg Initials:___ #5<&.
Test Fuel
Firebox Volume (ft3): 295 Test Fuel Piece Length (in): zz
Load Weight Range (Ib): P £ 20635 Total Wet Fuel Load Weight (Ib): 2
3 203
Fuel Type & Amount. 2 x4: 3 4x4_ 2
Weight (with spacers): _7- 2 Weight (with spacers): 2 &
Piece: Weight (ibs): Moisture Readings (%DB}): Fuel Type:
1 % < 'L SR TX 1%/ Ry
2 [E 21.Y 23y 205 2rYy
3 J\$ 0. ! AA.Y ﬂ-la? zvg/
4 2.2 20.% 23" [t 2ep
5 Y ¥ 20 | 2.9 _ 224 Yy
6 Y./ C Aoy A3~ (9.3 Yy
7

Spacer Moisture Readings (%DB)
£Y s 20 26 6.5 e
4.9 2.9 ;Y 4.3 ¥ Y
f-o ?-J" 8;"/ ?:g ?“(’ W
2.0 2.1 22 44 T Y

Time (clock): _ %2 Room Temperature (F): Fe Initials: __ &7
Technician Signature: ﬁ@ - Date: _é//;//?-
Control No. P-SFDT-0001, Effective Date.: 01/12/2016 Page 2 of 4
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ASTM E2780 Wood Heater Run Sheets
Project Number: 0061WS092E Run Number,_&
Tracking Number: 2187 Date:_g-&-/ #

OMNIi-Test Laboratories, Inc.
Client: Hearth & Home
Meodel: 57ST-ACC-C
Test Crew; B. Davis
OMNI Eguipment ID numbers:_1, 244, 131, 132, 5142132, 209, 296-154, 371, 372, 340, 592, 410, 418,
432,265, 413, 283A

Wood Heater Supplemental Data

Start Time:_ /0. 5¥ Booth #; %

Stop Time:__/#:4¥
Stack Gas Leak Check:

Initial 5,,! Final: ;ch

Sample Train Leak Check:
A_gog @ /0 "Hg

Bog @97 "y
Calibrations: Span Gas CO2 (5 5¢ co.S.¢%
Pre Test Post Test
Zero Span Zero Span
: 03 03
Time f o & [P0y +3y
C0: 0.00 16.95 0.09 (8 vt
Co 0. 000/ SOk 2. ¢,.oll | 60506
Alr Velocity (ftYmin): Initial_& S22 Final_< S0 Tunnel Traverse
Scale Audit (lbs): Initial: _g22 Final:_ser @ Microtector | dP (in TCF)
Pitot Tube Leak Test.  Initial: de Final: }ﬁd~ Reading H20)
Stack Diameter (in}__6 " ¢ / oy | %
Induced Draft: ___ 0.0 * 2 ZAY SR
% Smoke Capture:__/feo 2% 3 05k A
Flue Pipe Cleaned Prior to First Test in Series: Vi ovy | %
Date: S[z);('cz Initials: __/54 / oYy Y23
z s | U
Initial Middle Ending 3 05Y A
PolinMe) | aes7 | 2857 | 28 / 50| %
RH (%) U/A— V/A-— ’//A,_ Center:
Ambient CF) | 39 o/ sy o3y | %
Tunnel Static Pressure (in H20):
Background Filter Volume: 6?1y Begi_lt:ming of End of Test
est
- 0.5 -0-& ?y
» - 253
Technician Signature: Ao et~ Date:_C/%/7%
Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 3 of 4
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Model: 57ST-ACC-C
Hearth and Home Technologies
1445 North Highway
Colville, WA 99114

Run 7

OMNI-Test Laboratories, Inc.
98 of 242



OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:

Tracking No.:

Run:
Test Date:

Hearth & Home
57ST-ACC-C
0061WS092E
2187

7

06/07/17

Burn Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Total Time of Test

1.09 kg/hr dry

97 degrees Fahrenheit
16.09 feet/second
9950.8 dscf/hour

0.058 inches H20
400 minutes

AMBIENT

SAMPLE TRAIN 1

SAMPLE TRAIN 2

FIRST HOUR FILTER (TRAIN 1)

Total Sample Volume - Vm
Average Gas Meter Temperature

70.958 cubic feet
84 degrees Fahrenheit

50.285 cubic feet
89 degrees Fahrenheit

51.568 cubic feet
88 degrees Fahrenheit

7.435 cubic feet

89 degrees Fahrenheit

Total Sample Volume (Standard Conditions) - Vmstd 64.787 dscf 45.906 dscf 46.698 dscf 6.788 dscf

Total Particulates - m,, 0.6 mg 39 mg 5.8 mg 3 mg
Particulate Concentration (dry-standard) - C,/C 0.000009 grams/dscf 0.00008 grams/dscf 0.00012 grams/dscf 0.00044 grams/dscf
Total Particulate Emissions - E+ 0.61 grams 5.02 grams 7.63 grams 4.40 grams
Particulate Emission Rate 0.09 grams/hour 0.75 grams/hour 1.14 grams/hour 4.40 grams/hour
Emissions Factor 0.69 g/kg 1.05 g/kg 1.30 g/kg
Difference from Average Total Particulate Emissions 1.30 grams 1.30 grams

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run

Total Particulate Emissions - E¢
Particulate Emission Rate
Emissions Factor

First Hour Emissions

Total Particulate Emissions - E¢
Particulate Emission Rate
Emissions Factor

6.32 grams
0.95 grams/hour
0.87 grams/kg

4.40 grams
4.40 grams/hour
1.30 grams/kg

Control No. P-SSAR-0002

Filter Face Velocity (47 mm)

Ambient Temp (55-90°F)
Negative Probe Weight Eval.

Train Precision < 7.5%
Train Precision %0.5 g/kg

QUALITY CHECKS
Filter Temps <90 °F OK
OK
Dryer Exit Temp < 80F OK
Leakage Rate OK
OK
OK
Pro-Rate Variation OK
20.59
0.36
Stove Surface AT OK

Technician Signature:,

0061WS092E 5700 Run 7_6-7-17
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OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

|  Run: 7 | Coal Bed
Manufacturer: Hearth & Home Range 3.8 4.8
Model: 57ST-ACC-C (Ib): (min) (max)
Tracking No.: 2187
Project No.: 0061WS092E
Test Date: 6/7/2017
Beginning Clock Time: 9:18 Technician Signature: ﬁ—//Q_
Temperatures (°F)
Elapsed Stack Draft . A va. ,
. . Scale (Ib) . FB Top |FB Bottom | FB Back | FB Left | FB Right| Firebox | Stack Ambient
Time (min) (in H,0)
Surface
0 6.5 -0.073 896 529 617 755 723 704 540 81
10 5.8 -0.058 696 550 581 709 716 650.4 350 81
20 5.2 -0.049 581 558 531 648 671 597.8 302 79
30 4.8 -0.047 566 553 492 601 634 569.2 302 80
40 4.4 -0.041 505 541 462 562 601 534.2 254 79
50 4.5 -0.038 424 528 427 520 563 492.4 220 79
60 4.5 -0.034 377 513 394 478 521 456.6 204 79
66 4.4 -0.032 354 502 376 455 498 437 196 78

Control No. P-SSAR-0002 0061WS092E 5700 RUWPf 8%7-17



OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Run: 7
Manufacturer: Hearth & Home PM Control Modules:
Model: 57ST-ACC-C Dilution Tunnel MW(dry): 29.00 Ib/Ib-mole Avg. Tunnel Velocity: | 16.09 |[ft/sec. < E 5 / / 2 _
Tracking No.: 2187 Total Sampling Time: 400  min Dilution Tunnel MW (wet): 28.78 Ib/lb-mole Initial Tunnel Flow: 166.4 |scfm Technician Signature:
Project No.: 0061WS092E Recording Interval: 10 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:| 165.8 |scfm
Test Date: 07-Jun-17 Dilution Tunnel Static: __ -0.574 "H20 Post-Test Leak Check (1): 0.000 cfm @ 8 in. Hg
Beginning Clock Time: 10:25 Background Sample Volume: 70.958 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ 6 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: _ 20.61 _ Dry Basis %
Meter Box Y Factor: 1.001 1) 0.993 ) 0.997 (Amb)
| Velocity Traverse Data
Barometric Pressure: Begin Middle End Average Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Center
28.35 28.04 28.15 28.25 "Hg Initial dP| 0.048 0.052 0.054 0.050 0.050 0.054 0.058 0.050 0.058 "H20
OMNI Equipment Numbers: Temp: 87 87 87 87 87 87 87 87 87 °F
Veray 1591  ftsec Vscet 1670  ft/sec Fo 0.952
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Elapsed | Gas | Gas Sample | Orifice |Meter 1| Meter1 |Orifice| Meter2 | Meter2 | Diution | BUtON . . . . . . Avg.
Ti’r]1_‘|e Meter 1 | Meter 2 Ra?:T’ztl:im) Ratepz dH1 | Temp | Vacuum | dH2 Temp Vacuum | Tunnel 1(—:2':‘?:: RZ:Z- 1 RZ:E' 2 Rigzlif\g g\:\?gg}e Fl_rr%l:)ox ';';il;?: ngl;ﬁx F'[Z??X F;iegbhc:x Ssutr?;t?e Eiietu'?ley;tp Stack Filter 1 |Dryer Exit 1| Filter 2 [Dryer Exit 2| Ambient (E)'_:ag) ((302)2 g/oo)
(min) (it%) (ft) (cfm) | ("H0) | (°F) ('Hg) |("H0)| (°F) ("Ho) (°F) dp Temp :
0 0.000 | 0.000 2 /) 120 | 73 -0.13 [ 038 73 -15 87 0058 774 190 V7771 354 501 375 454 496 436 N/A 196 73 65 74 65 78 |-0.034 [ 201 [1.41
10 1.212 1.291 0.12 0.13 1.59 75 -0.48 1.04 75 -2.4 97 0.058 99 103 17. -1.3 461 484 342 418 459 433 N/A 453 79 71 79 69 79 -0.086 | 14.86 | 1.75
20 2.447 2.568 0.12 0.13 1.60 78 -0.51 1.01 78 -3.1 105 0.058 101 102 15.3 -2.4 719 466 357 433 469 489 N/A 514 82 73 82 70 80 -0.089 | 14.88 | 0.59
30 3.685 3.847 0.12 0.13 1.60 81 -0.48 1.02 81 -1.9 101 0.058 100 101 13.6 -1.7 713 454 365 447 476 491 N/A 391 83 74 83 71 81 -0.076 | 11.2 | 0.14
40 4.934 5.129 0.12 0.13 1.60 83 -0.48 1.02 83 -2.8 99 0.058 101 100 12.5 -1.1 657 443 360 453 465 476 N/A 369 83 75 83 71 81 -0.074 | 11.48 | 0.21
50 6.184 6.414 0.13 0.13 1.60 85 -0.48 1.03 85 -2.5 100 0.058 100 100 11.3 -1.2 701 430 364 470 457 484 N/A 400 84 75 83 72 81 -0.077 | 14.09 | 0.45
60 7.435 7.700 0.13 0.13 1.60 86 -0.48 1.02 86 -2.5 100 0.058 100 100 10.0 -1.3 751 418 377 499 468 503 N/A 405 84 76 84 73 83 -0.078 | 145 1
70 8.692 8.987 0.13 0.13 1.60 87 -0.47 1.01 87 -2.5 101 0.058 101 100 8.6 -1.4 741 408 389 521 489 510 N/A 396 84 77 84 73 83 -0.077 | 13.99 | 0.59
80 9.956 10.272 0.13 0.13 1.61 88 -0.42 1.02 88 -3.2 101 0.058 101 100 7.4 -1.2 734 399 398 532 504 513 N/A 385 83 77 85 74 85 -0.075 | 13.36 | 0.7
90 11.227 | 11.559 0.13 0.13 1.59 89 -0.4 1.01 88 -2.6 100 0.058 101 100 6.3 -1.1 709 391 407 536 515 512 N/A 362 83 77 85 75 86 -0.072 | 12.02 | 0.85
100 12.495 | 12.846 0.13 0.13 1.59 90 -0.41 1.02 89 -3.3 101 0.058 101 100 5.5 -0.8 662 383 411 535 534 505 N/A 335 83 78 86 75 85 -0.068 | 11.21|0.73
110 13.767 | 14.137 0.13 0.13 1.59 90 -0.41 1.01 90 -1.2 99 0.058 101 100 5.0 -0.5 583 380 409 529 548 490 N/A 301 83 77 86 75 84 -0.063 | 9.28 1
120 15.040 | 15.428 0.13 0.13 1.59 90 -0.41 1.02 89 -1 98 0.058 101 100 4.6 -0.4 524 379 404 520 551 476 N/A 278 83 77 86 75 84 -0.060 8.8 |1.19
130 16.311 | 16.720 0.13 0.13 1.60 90 -0.41 1.02 89 -1.1 98 0.058 101 100 4.1 -0.5 502 380 399 510 552 469 N/A 261 83 77 85 75 84 -0.056 | 8.31 | 1.06
140 17.580 | 18.012 0.13 0.13 1.60 89 -0.41 1.02 88 -1.1 97 0.058 101 100 3.8 -0.3 441 383 390 494 533 448 N/A 232 83 76 85 75 84 -0.053 | 6.23 | 1.46
150 18.850 | 19.303 0.13 0.13 157 89 -0.4 1.02 88 -1.1 96 0.058 101 100 3.6 -0.2 402 386 379 482 513 432 N/A 220 83 76 85 75 83 -0.050 | 6.46 | 1.41
160 20.113 | 20.595 0.13 0.13 157 89 -0.4 1.02 88 -1.1 96 0.058 100 100 3.5 -0.1 378 388 370 473 498 421 N/A 212 83 76 85 75 84 -0.048 | 6.61 | 1.44
170 21.377 | 21.886 0.13 0.13 1.57 89 -0.4 1.02 88 -1.1 96 0.058 100 100 3.3 -0.2 361 390 363 465 487 413 N/A 207 83 76 85 75 84 -0.047 | 6.45 | 1.38
180 22.640 | 23.177 0.13 0.13 157 89 -0.39 1.01 88 -1.1 96 0.058 100 100 3.1 -0.2 348 391 356 459 477 406 N/A 201 83 76 85 75 84 -0.046 | 6.37 | 1.49
190 23.904 | 24.468 0.13 0.13 157 89 -0.4 1.02 88 -1.1 96 0.058 100 100 3.0 -0.1 340 390 352 455 468 401 N/A 199 83 77 85 75 84 -0.045 | 6.54 | 1.53
200 25.168 | 25.759 0.13 0.13 1.56 89 -0.39 1.02 38 -1.1 96 0.058 100 100 2.8 -0.2 335 389 349 452 460 397 N/A 196 83 77 85 75 84 -0.045 6.4 1.6
210 26.426 | 27.050 0.13 0.13 1.55 89 -0.4 1.01 88 -1.1 96 0.058 100 100 2.6 -0.2 331 388 346 448 453 393 N/A 195 83 77 86 75 84 -0.045 | 5.93 | 1.81
220 27.685 | 28.341 0.13 0.13 1.56 89 -0.4 1.02 88 -1.1 96 0.058 100 100 2.4 -0.2 324 386 343 443 446 388 N/A 191 83 77 86 75 84 -0.044 | 5.85 | 1.86
230 28.944 | 29.632 0.13 0.13 1.55 89 -0.39 1.02 88 -1.1 96 0.058 100 100 2.3 -0.1 319 383 340 437 440 384 N/A 189 84 77 86 75 84 -0.043 | 5.86 | 1.8
240 30.197 | 30.922 0.13 0.13 1.56 89 -0.4 1.02 89 -1.1 96 0.058 99 100 2.2 -0.1 313 381 338 431 435 380 N/A 186 84 77 86 75 84 -0.043 | 5.68 | 1.87
250 31.451 | 32.212 0.13 0.13 1.56 90 -0.4 1.02 89 -1.1 96 0.058 99 100 2.0 -0.2 308 378 339 423 431 376 N/A 184 84 78 86 76 85 -0.042 | 5.72 | 1.91
260 32.710 | 33.502 0.13 0.13 1.56 90 -0.39 1.02 89 -1.1 96 0.058 100 100 1.9 -0.1 303 376 339 415 429 372 N/A 182 84 78 86 76 85 -0.042 56 |213
270 33.963 | 34.792 0.13 0.13 1.55 90 -0.39 1.02 89 -1.1 96 0.058 99 100 1.7 -0.2 301 375 336 409 427 370 N/A 181 84 78 86 76 85 -0.042 | 5.66 | 1.96
280 35.219 | 36.082 0.13 0.13 1.54 91 -0.39 1.01 90 -1.1 97 0.058 99 100 1.6 -0.1 300 374 334 404 426 368 N/A 183 84 78 86 76 85 -0.042 | 5.81 |1.81
290 36.480 | 37.373 0.13 0.13 1.55 91 -0.4 1.02 90 -1.1 97 0.058 100 100 1.5 -0.1 299 373 332 401 426 366 N/A 182 85 78 87 76 85 -0.042 | 5.77 | 1.82
300 37.736 | 38.663 0.13 0.13 1.55 91 -0.4 1.01 90 -1.1 97 0.058 99 100 1.3 -0.2 298 372 332 397 425 365 N/A 182 85 79 87 77 85 -0.041 | 5.65 | 1.89
310 38.990 | 39.953 0.13 0.13 1.55 91 -0.39 1.01 91 -1.1 97 0.058 99 99 1.2 -0.1 296 371 330 393 423 363 N/A 181 85 79 87 77 86 -0.042 | 5.07 | 2.05
320 40.244 | 41.244 0.13 0.13 1.54 92 -0.39 1.01 91 -1.1 97 0.058 99 100 1.0 -0.2 293 370 322 387 423 359 N/A 179 85 79 87 77 86 -0.040 | 545 | 151
330 41.497 | 42.534 0.13 0.13 1.54 92 -0.39 1.00 91 -1.1 97 0.058 99 99 0.9 -0.1 291 369 317 382 425 357 N/A 179 85 78 87 77 86 -0.041 | 5.42 | 1.57
340 42.755 | 43.824 0.13 0.13 1.55 92 -0.39 1.00 91 -1.1 97 0.058 99 99 0.7 -0.2 290 368 313 376 425 354 N/A 179 85 78 87 78 86 -0.041 | 5.64 |1.32
350 44,011 | 45.114 0.13 0.13 1.55 92 -0.4 1.01 91 -1.1 97 0.058 99 99 0.6 -0.1 288 368 312 372 427 353 N/A 178 85 79 87 78 86 -0.041 | 548 | 1.35
360 45.274 | 46.405 0.13 0.13 1.55 92 -0.4 1.01 91 -1.1 97 0.058 100 100 0.5 -0.1 286 368 310 368 428 352 N/A 178 85 79 87 78 86 -0.041 | 5.25 | 1.47
370 46.532 | 47.696 0.13 0.13 1.55 92 -0.39 1.00 91 -1.1 97 0.058 99 100 0.4 -0.1 284 368 308 364 427 350 N/A 177 85 79 87 78 86 -0.041 | 5.06 | 1.6
Control No. P-SSAR-0002 Page 1 of 2 0061WS092E 5700 Run 7_6-7-17
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Run: 7
Manufacturer: Hearth & Home PM Control Modules:
Model: 57ST-ACC-C Dilution Tunnel MW(dry): 29.00 Ib/Ib-mole Avg. Tunnel Velocity: | 16.09 _|ft/sec. 7 2 .
Tracking No.: 2187 Total Sampling Time: 400  min Dilution Tunnel MW (wet): 28.78 Ib/lb-mole Initial Tunnel Flow: 166.4 |scfm Technician Signature:
Project No.: 0061WS092E Recording Interval: 10 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:| 165.8 |scfm
Test Date: 07-Jun-17 Dilution Tunnel Static: __ -0.574 "H20 Post-Test Leak Check (1): 0.000 cfm @ 8 in. Hg
Beginning Clock Time: 10:25 Background Sample Volume: 70.958 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ 6 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: _ 20.61 _ Dry Basis %
Meter Box Y Factor: 1.001 1) 0.993 ) 0.997 (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End Average Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Center
28.35 28.24 28.15 28.25 "Hg Initial dP|[ 0.048 0.052 0.054 0.050 0.050 0.054 0.058 0.050 0.058 "H20
OMNI Equipment Numbers: Temp: | 87 87 87 87 87 87 87 87 87  |of
Veray 1591  ftsec Vscent 16.70  ft/sec Fo 0.952
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
- L I Dilution Avg.
Elapsed| Gas Gas Sample | Orifice | Meter 1| Meter 1 | Orifice | Meter 2 | Meter 2 | Dilution : ) ) ) ) )
Time | Meter1 | Meter 2 Ra?:T[()tl:im) Rate 2 dH1 | Temp | Vacuum | dH2 Temp Vacuum | Tunnel 1(—:2':‘?:: RZ:Z- 1 RZ;E. 2 Rigzlif\ g\rl]?gh; Fl_rr%box ';';fg:: ngl():(lzx FIrLe;:?X F;iebhc:x Ssutr?;; Ei;u.?g;t Stack Filter 1 |Dryer Exit 1| Filter 2 [Dryer Exit 2| Ambient (E)'_:ag) ((3“?)2 g/oo)
mny | @ | @ @m) [(HO)| (F) | (H) |(HO)| B | cHg | B | 9| Change) - Top I e i L
380 47.783 | 48.986 0.13 0.13 1.53 93 -0.39 1.01 92 -1.1 97 0.058 99 99 0.2 -0.2 283 369 308 360 424 349 N/A 176 85 79 87 78 86 -0.041 | 4.86 | 1.67
390 49.032 | 50.277 0.12 0.13 1.53 94 -0.39 1.01 92 -1.1 97 0.058 98 99 0.1 -0.1 280 369 307 356 417 346 N/A 174 86 79 88 79 86 -0.040 | 4.43 | 1.74
400 50.285 | 51.568 0.13 0.13 1.55 94 -0.39 1.01 92 -1.1 97 0.058 99 99 0.0 -0.1 277 367 306 352 407 342 N/A 174 86 79 88 79 87 -0.039 | 4.42 | 1.85
Avg/Tot | 50.285 [ 51568 [ 0.13 013 [156 [ 89 V77777 100 | 88 V777770 ov 0058 | 100 | 100 V777 77777707 77 94. 77 85 75 84 |-0082 V727772227,
Control No. P-SSAR-0002 Page 2 of 2 0061WS092E 5700 Run 7_6-7-17
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OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home Equipment Numbers:
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Run#:. 7
Date: 6/7/17

TRAIN 1 (First Hour emissions)

Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D151 122.8 119.8 3.0
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 3.0 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D153 123.0 122.3 0.7
C. Rear filter catch Filter D152 123.5 124.0 -0.5
D. Probe catch* Probe 14 114550.8 | 114550.6 0.2
E. Filter seals catch* Seals R483 3507.2 3506.7 0.5
Sub-Total | Total Particulate, mg: | 0.9 |
Train 1 Aggregate| Total Particulate, mg: | 3.9 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
A. Front filter catch Filter D154 128.7 123.7 5.0
B. Rear filter catch Filter D155 120.0 119.5 0.5
C. Probe catch* Probe 16 114267.5 | 114267.4 0.1
D. Filter seals catch* Seals R484 3331.3 3331.1 0.2
| Total Particulate, mg: | 5.8 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg |Particulate, mg
A. Front filter catch* Filter D78 121.4 120.8 0.6
| Total Particulate, mg: | 0.6 |

*Particulate catch that results in a negative number, is assumed to be zero for probes
and seals, negative numbers for filters are assumed to be part of the seal weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Technician Signature: m

Control No. P-SSAR-0002

0061WS092E 5700RH #%-7-17



OMNI-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Test Date: 6/7/2017
Run No.: 7
Firebox
Volume (ft3): 2.92
Fuel Piece
Length (in): 19
2x4 Crib
Weight (Ib): 10.2
4x4 Crib
Weight (Ib): 8.8

Coal Bed Range (20-25%): 3.8 - 4.75

Total Fuel
Weight (Dry| 16.0

Basis, Ib):

Fuel Density
(Ib/ft®, Dry Basis):| 27.51 OK

Loading Density
(Ib/ft3, Wet Basis):|  6.51 OK
2x4 Percentage:| 54% OK

Te:ite'::e' Weight (Ib) Size Readings (Dry Basis %) D"y(‘:\l’)e)'ght
1 2 2'x 4" 19.8 22.0 21.7 1.65
2 2.2 2'x 4" 21.9 19.5 20.0 1.83
3 2.1 2'x 4" 20.8 20.9 19.5 1.74
4 2.3 2'x 4" 20.2 20.3 20.9 1.91
5 4.4 4% 4" 22.6 18.1 21.6 3.64
6 36 4% 4" 19.8 22.2 19.1 2.99

Spacer Readings (Dry Basis %)

7.0 6.3
6.5 7.7
71 6.6
74 6.3
7.0 6.7
7.7 6.5
6.5 6.6
6.7 76
6.3 71
74 6.7
6.3 6.9
6.5

6.3

Control No. P-SSAR-0002

Technician Signature:

0061WS092€ 57084 %-7-17




VERSION:

OMNI-Test Laboratories, Inc.

Manufacturer: Hearth & Home Technicians: ﬁ_// 2 -

Model: 57ST-ACC-C
Date: 06/07/17

Run: 7
Control #: 0061WS092E
Test Duration: 400
Output Category: 2

Test Results in Accordance with CSA B415.1-09

HHV Basis LHV Basis

Overall Efficiency 73.9% 79.8%
Combustion Efficiency 92.5% 92.5%
Heat Transfer Efficiency 80% 86.3%

Output Rate (kJ/h) 15,687 14,881 (Btu/h)

Burn Rate (kg/h) 1.07 2.36 (Ib/h)

Input (kJ/h) 21,239 20,147 (Btu/h)

Test Load Weight (dry kg) 7.15 15.75 | drylb |

MC wet (%) 17.09

MC dry (%) 20.61

Particulate (g ) 6.32
CO (g) 743
Test Duration (h) 6.67
Emissions| Particulate (6{0)
g/MJ Output 0.06 7.10
g/kg Dry Fuel 0.88 103.89
g/h 0.95 111.39
Ib/MM Btu Output 0.14 16.50
Air/Fuel Ratio (A/F)| 13.42]
2.2 12/14/2009
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VERSION:

2.

2

12/14/2009

Manufacturer: Hearth & Home Appliance Type: Non-Cat (Cat, Non-Cat, Pellet)
Model: 57ST-ACC-C
Date: 6/7/2017 Temp. Units F (ForC)
Run: 7 Weight Units Ib (kg or Ib)
Control #: 0061WS092E
Test Duration: 400
Output Category: 2 Fuel Data
D. Fir
Wood Moisture (% wet): 17.09 HHV 19,810 kj'kg
Load Weight (Ib wet): 19.00 %C 48.73
Burn Rate (dry kg/h): 1.07 %H  6.87
Total Particulate Emissions: 6.32 g %0 43.9
%ASH 0.5
Averages 1.39 7.67 #DIV/O!  247.39  84.10
Temp. (°F)
Elapsed Fuel Weight Flue Gas Compaosition (%) Flue Room
Time (min) Remaining (Ib) co CO, 0, Gas Temp
0 19.00 141 2.91 196.0 78.0
10 17.70 1.75 14.86 453.0 79.0
20 15.30 0.59 14.88 514.0 80.0
30 13.60 0.14 11.20 391.0 81.0
40 12.50 0.21 11.48 369.0 81.0
50 11.30 0.45 14.09 400.0 81.0
60 10.00 1.00 14.50 405.0 83.0
70 8.60 0.59 13.99 396.0 83.0
80 7.40 0.70 13.36 385.0 85.0
90 6.30 0.85 12.02 362.0 86.0
100 5.50 0.73 11.21 335.0 85.0
110 5.00 1.00 9.28 301.0 84.0
120 4.60 1.19 8.80 278.0 84.0
130 4.10 1.06 8.31 261.0 84.0
140 3.80 1.46 6.23 232.0 84.0
150 3.60 141 6.46 220.0 83.0
160 3.50 1.44 6.61 212.0 84.0
170 3.30 1.38 6.45 207.0 84.0
180 3.10 1.49 6.37 201.0 84.0
190 3.00 1.53 6.54 199.0 84.0
200 2.80 1.60 6.40 196.0 84.0
210 2.60 1.81 5.93 195.0 84.0
220 2.40 1.86 5.85 191.0 84.0
230 2.30 1.80 5.86 189.0 84.0
240 2.20 1.87 5.68 186.0 84.0
250 2.00 1.91 5.72 184.0 85.0
260 1.90 2.13 5.60 182.0 85.0
270 1.70 1.96 5.66 181.0 85.0
280 1.60 1.81 5.81 183.0 85.0
290 1.50 1.82 5.77 182.0 85.0
300 1.30 1.89 5.65 182.0 85.0
310 1.20 2.05 5.07 181.0 86.0
320 1.00 151 5.45 179.0 86.0
330 0.90 1.57 5.42 179.0 86.0
340 0.70 1.32 5.64 179.0 86.0
350 0.60 1.35 5.48 178.0 86.0
360 0.50 1.47 5.25 178.0 86.0
370 0.40 1.60 5.06 177.0 86.0
380 0.20 1.67 4.86 176.0 86.0
390 0.10 1.74 4.43 174.0 86.0
400 0.00 1.85 4.42 174.0 87.0
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OMNI-Test Laboratories, inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0061WS092E Run Number:_ 7~

Model: 57ST-ACC-C Tracking Number; 2187 Date;_ &~ 3-1%

Test Crew:_B. Davis

OMNI Equipment ID numbers:_1, 244, 131, 132, 5142132, 209, 296-T54, 371, 372, 340, 592 410,419,
432 265, 413, 283A

Wood Heater Run Notes
Air Control Settings

Primary: Secondary: Gixed
(/B ?‘!5 " yfp-/
( Tertary/Pilot: Dot A Mdb ce d
¢ lese d :
//, 2 Area,
Fan: A &é eute ol
Preburn Notes
Time Notes
(3 Lmlga Coz / Led
Test Notes
Sketch test fuel E:onfiguration: Start up procedures & Timeline:
Bypass: /A

Fuel loaded by: _ 50 Secnds

Door closed at: .62 Secc-dls
- 1 } Ve [ } Primary air:  Jully opovonhl St Thee g0l
e 0 fefrakse by ﬁ
-  —— ’a T 2. I "V .Lde sl e b L
] ’ L I _l 7“’7 T>'? TJ . Notes: Tt Set b fFine @ 40 @ & lecr

FAm pel 3ot

Time Notes

6o dmaujed Ff,,./, Qf//\é‘ft A fome A

Technician Signature: @ﬁa——- Date: {/1;5//9

Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 1 of 4
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OMNI-Test Laboratories, Inc.
Client: Hearth & Home

ASTM E2780 Wood Heater Run Sheets
Run Number:_7~

Project Number: 0061WS092E

Model: 57ST-ACC-C

Tracking Number: 2187

Test Crew; B. Davis

Date:_&=~ -/ 7

OMNI Equipment ID numbers: 1, 244, 131, 132, 5142132, 209, 296-T54, 371. 372, 340. 592 410, 419,

432,265, 413, 283A

Wood Heater Fuel Data

Fuel:  Douglas fir, untreated and air dried, standard grade or better dimensional lumber
Pre-Burn Fue}
Calibration: Cal Value (1} = 12% Actual Reading
Cal Value (2) = 22% Actual Reading __22
Piece: Lepgth: Reading: Piece: Length: Reading:
1 in Y 7 in
2 in AY Y 8 in
3 & in 2315 9 in
4 in 10 in
5 in 11 in
3] in 12 in
2y 24 23
Total Pre-Burn Fuel Weight: UESY Pre-Burn Fuel Average Moisture: _&4<—
Time (clock): _ QoS¢ Room Temperature (F): __ {5 ¥~ Initials:__,
Test Fuel
Firebox Volume (ft3): 2 i{ Test Fuel Piece Length (in): 1 &
Load Weight Range (Ib}: 20 42‘\’ Total Wet Fuel Load Weight (Iby: _ /9 2
a2y
Fuel Type & Amount: 2x4__ 1 Ax4 A
Weight (with spacers): (£~2.  Weight (with spacers): _&. &
Piece: Weight (Ibs): Moisture Readings (%DB}: Fuel Type:
1 R0 2.5 220 <L F 2vy
2 A2 2.9 [9-5 280 2xY
3 _2/ 20.x 0.7 /9.8 2vy
4 A3 Ao, 2. 203 20.9 2y
5 AE1Y 22.¢ 15y 2L Yry
6 3¢ /9.8 22,2 /%./ Yry
7
Spacer Moisture Readings (%DB})
20 20 48 43 63 2L .
65 22 2y L3 6.7 A
20 65 el 2> b e
2Y 67 5 e ¢t L9
Time (clock): QYSV Room Temperature (F): 28 Initials: 34,

Technician Signature: £ ) ..

Date: £/7¢/F3—
A

Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 2 of 4
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OMNI-Test Laboratories, Inc.
Client: Hearth & Home

ASTM E2780 Wood Heater Run Sheets
Project Number: 006 1WS092E

Model: 57S8T-ACC-C Tracking Number: 2187

Run Number.__ 7
Date:__g- 2~/

Test Crew: B. Davis

OMNI Equipment ID numbers:_1, 244, 131 132, 5142132, 209, 296-T54, 371, 372, 340, 592 410, 419,

432, 285, 413, 283A

Wood Heater Supplemental Data

Start Time:_(0: 25~
Stop Time:_{Fie5”
Stack Gas Leak Check:

Initial: ?@d Final: aazc!,

Booth #: &

Sample Train Leak Check:
A_0¢ @ %¥¢Hg
B ¢¢ @&¢'Hy

Calibrations: Span Gas CO2_[3.9¢ CO._s. ¢k
Pre Test Post Test
Zero Span Zero Span
€O: 0.00 /5. 96 -0.0% | e
cO 0.005 s.o8Y =002l | o
Alr Velocity (ft/min): Initial:_£ ¢ Final:_< 3¢ Tunnel Traverse
Scale Audit (Ibs): Initial:___£0.¢ Final._stt¢ Microtector | dP (in TrF
Pitot Tube Leak Test: Initial:__sgivd Final:_gee 4 Reading H20) h)
Stack Diameter (in)___§ " / oHy )
Induced Draft: 0.0 2 oS5 | ¥
% Smoke Capture:___ {04/ 3 0SY )
Fiue Pipe Cleaned Prior fo First Test in Series: Yy oSt/ e Y
Date: 5(594 7 Initials: A& ] os¢ | ¥Y
Z LosY | ¥}
Initial Middle Ending 3 0S¥ &3}
RH (%) A//A v/ “/A- Center:
Ambient (°F) | g 5 ¢ 058 | §F
Tunnel Static Pressure (in H20):
Background Filter Volume: 4. ?53/ Beginning of End of Test
Test
- 0.5%1 - 0.5
T LEF
Technician Signature:_Z, 9z =2 - Date: _,,;//;//?
Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 3 of 4
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Model: 57ST-ACC-C
Hearth and Home Technologies
1445 North Highway
Colville, WA 99114

Run 8

OMNI-Test Laboratories, Inc.
110 of 242



OMNI-Test Laboratories, Inc.

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:
Model:
Project No.:

Tracking No.:

Run:
Test Date:

Hearth & Home
57ST-ACC-C
0061WS092E
2187

8

06/08/17

Burn Rate

Average Tunnel Temperature
Average Gas Velocity in Dilution Tunnel - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Total Time of Test

1.88 kg/hr dry

100 degrees Fahrenheit
16.25 feet/second
9977.6 dscf/hour

0.056 inches H20
225 minutes

AMBIENT

SAMPLE TRAIN 1

SAMPLE TRAIN 2

FIRST HOUR FILTER (TRAIN 1)

Total Sample Volume - Vm
Average Gas Meter Temperature

40.132 cubic feet
82 degrees Fahrenheit

28.306 cubic feet
86 degrees Fahrenheit

29.018 cubic feet
85 degrees Fahrenheit

7.367 cubic feet

86 degrees Fahrenheit

Total Sample Volume (Standard Conditions) - Vmstd 36.614 dscf 25.862 dscf 26.289 dscf 6.731 dscf

Total Particulates - m, 0.5 mg 4.3 mg 3.6 mg 29 mg
Particulate Concentration (dry-standard) - C,/C 0.000014 grams/dscf 0.00017 grams/dscf 0.00014 grams/dscf 0.00043 grams/dscf
Total Particulate Emissions - E+ 0.51 grams 5.71 grams 4.61 grams 4.30 grams
Particulate Emission Rate 0.14 grams/hour 1.52 grams/hour 1.23 grams/hour 4.30 grams/hour
Emissions Factor 0.81 g/kg 0.65 g/kg 0.83 g/kg
Difference from Average Total Particulate Emissions 0.55 grams 0.55 grams

Dual Train Comparison Results Are Acceptable

FINAL AVERAGE RESULTS

Complete Test Run

Total Particulate Emissions - E¢
Particulate Emission Rate
Emissions Factor

First Hour Emissions

Total Particulate Emissions - E¢
Particulate Emission Rate
Emissions Factor

5.16 grams
1.38 grams/hour
0.73 grams/kg

4.30 grams
4.30 grams/hour
0.83 grams/kg

Control No. P-SSAR-0002

Filter Face Velocity (47 mm)

Ambient Temp (55-90°F)
Negative Probe Weight Eval.

Train Precision < 7.5%

Train Precision %0.5 g/kg

QUALITY CHECKS
Filter Temps <90 °F OK
OK
Dryer Exit Temp < 80F OK
Leakage Rate OK
OK
OK
Pro-Rate Variation OK
10.63
0.16
Stove Surface AT OK

Technician Signature:,

0061WS092E 5700 Run 8_6-8-17
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OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

|  Run: 8 | Coal Bed
Manufacturer: Hearth & Home Range 3.7 4.7
Model: 57ST-ACC-C (Ib): (min) (max)
Tracking No.: 2187
Project No.: 0061WS092E
Test Date: 6/8/2017
Beginning Clock Time: 8:53 Technician Signature:m
Temperatures (°F)
Elapsed Stack Draft . A va. ,
. . Scale (Ib) . FB Top |FB Bottom | FB Back | FB Left | FB Right| Firebox | Stack Ambient
Time (min) (in H,0)
Surface
0 18.2 -0.056 453 418 536 608 636 530.2 361 76
10 16.3 -0.071 582 463 476 553 571 529 511 76
20 13.3 -0.074 540 478 339 550 569 495.2 541 78
30 11.5 -0.071 415 479 283 550 558 457 480 79
40 9.4 -0.075 501 472 285 585 561 480.8 539 80
50 7.4 -0.075 566 466 290 615 590 505.4 550 82
60 5.6 -0.069 491 463 311 648 605 503.6 490 82
70 5.1 -0.061 388 467 325 639 632 490.2 404 83
80 4.5 -0.05 302 487 310 621 640 472 329 82
88 4.4 -0.044 246 506 281 575 606 442.8 281 82

Control No. P-SSAR-0002 0061WS092E 5700 R 8 848-17



OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Run: 8
Manufacturer: Hearth & Home PM Control Modules: 371, 372
Model: 57ST-ACC-C Dilution Tunnel MW(dry): 29.00 Ib/Ib-mole Avg. Tunnel Velocity: | 16.25 |ft/sec. “ 25 // 2 "
Tracking No.: 2187 Total Sampling Time: 225  min Dilution Tunnel MW (wet): 28.78 Ib/lb-mole Initial Tunnel Flow: 165.8 |scfm Technician Signature:
Project No.: 0061WS092E Recording Interval: 5 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:| 166.3 |scfm
Test Date: 08-Jun-17 Dilution Tunnel Static: __ -0.524 "H20 Post-Test Leak Check (1): 0.000 cfm @ 7 in. Hg
Beginning Clock Time: 10:22 Background Sample Volume: 40.132 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ 9 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: _ 22.23  Dry Basis %
Meter Box Y Factor: 1.001 1) 0.993 ) 0.997 (Amb)
| Velocity Traverse Data
Barometric Pressure: Begin Middle End Average Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Center
28.11 28.14 28.16  28.14 "Hg Initial dP| 0.048 0.050 0.056 0.052 0.050 0.056 0.058 0.054 0.056 "H20
OMNI Equipment Numbers: Temp: 100 100 99 99 99 99 99 99 99 °F
Veray 1625 ft/sec Vscent _ 16.66  ftisec Fo 0.976
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
Elapsed | Gas | Gas Sample | Orifice |Meter 1| Meter1 |Orifice| Meter2 | Meter2 | Diution | BUtON . . . . . . Avg.
Ti’r]1_‘|e Meter 1 | Meter 2 Ra?:T’ztl:im) Ratepz dH1 | Temp | Vacuum | dH2 Temp Vacuum | Tunnel 1(—:2':‘?:: RZ:Z- 1 RZ:E' 2 Rigzlif\g g\:\?gg}e Fl_rr%l:)ox ';';il;?: ngl;ﬁx F'[Z??X F;iegbhc:x Ssutr?;t?e Eiietu'?ley;tp Stack Filter 1 |Dryer Exit 1| Filter 2 [Dryer Exit 2| Ambient (E)'_:ag) ((302)2 g/oo)
(min) (it%) (ft) (cfm) | ("H0) | (°F) ('Hg) |("H0)| (°F) ("Ho) (°F) dp Temp :
0 0.000 | 0.000 V2 /)09 | 74 013 | 0.89 75 -0.8 99 0056 777774 187 U771 243 507 278 570 602 440 N/A 280 83 63 83 64 82 |-0049 [ 2.66 [0.73
5 0.594 0.642 0.12 0.13 1.68 75 -0.6 1.03 75 -1.1 110 0.056 97 102 17. -0.8 345 511 256 542 570 445 N/A 576 87 71 86 70 82 -0.092 | 13.93 | 0.3
10 1.207 1.280 0.12 0.13 1.60 76 -0.58 1.01 76 -1.1 120 0.056 101 103 16.3 -1.6 516 514 253 545 558 A77 N/A 676 88 71 86 71 82 -0.098 | 16.34 | 1.25
15 1.821 1.912 0.12 0.13 1.62 77 -0.63 0.99 78 -1.1 127 0.056 102 102 14.4 -1.9 607 513 258 568 566 502 N/A 705 90 72 88 71 82 -0.099 [ 17.11] 1.1
20 2.431 2.541 0.12 0.13 1.60 79 -0.63 0.98 80 -1.1 130 0.056 101 101 12.7 -1.7 642 510 265 598 579 519 N/A 697 88 73 89 72 82 -0.098 | 17.16 | 0.91
25 3.036 3.173 0.12 0.13 1.62 80 -0.64 0.99 81 -1.2 128 0.056 100 101 11.2 -1.5 647 507 270 618 592 527 N/A 647 88 74 87 73 82 -0.095 | 16.61 | 0.62
30 3.648 3.806 0.12 0.13 1.61 82 -0.63 0.99 83 -1.2 123 0.056 100 101 9.9 -1.3 630 505 271 632 602 528 N/A 614 87 75 87 73 83 -0.094 | 16.31 | 0.5
35 4.262 4.438 0.12 0.13 1.59 83 -0.63 0.98 84 -1.2 121 0.056 100 100 8.8 -1.1 616 505 271 642 611 529 N/A 596 87 76 87 74 83 -0.094 | 15.99 | 0.42
40 4.878 5.071 0.12 0.13 1.60 84 -0.63 0.98 85 -1.2 119 0.056 100 100 7.8 -1 596 504 273 656 622 530 N/A 575 86 76 87 74 83 -0.091 | 15.26 | 0.41
45 5.497 5.704 0.12 0.13 1.61 85 -0.62 0.99 86 -1.2 117 0.056 100 100 6.8 -1 553 504 275 672 634 528 N/A 543 86 77 86 75 83 -0.088 | 14.35 | 0.5
50 6.118 6.339 0.12 0.13 1.61 86 -0.61 0.99 87 -1.2 114 0.056 100 99 6.0 -0.8 518 504 276 688 645 526 N/A 509 85 78 86 75 83 -0.085 | 13.22 | 0.38
55 6.742 6.974 0.12 0.13 1.61 87 -0.59 0.99 88 -1.2 112 0.056 100 99 5.3 -0.7 479 504 278 695 655 522 N/A 469 84 79 85 76 84 -0.082 | 11.78 | 0.27
60 7.367 7.612 0.13 0.13 1.62 87 -0.58 0.99 88 -1.2 109 0.056 100 99 4.7 -0.6 446 505 279 693 664 517 N/A 445 83 79 85 76 84 -0.080 | 10.84 | 0.18
65 7.999 8.251 0.13 0.13 1.63 88 -0.55 1.00 89 -1.2 107 0.056 101 99 4.1 -0.6 414 506 282 685 670 511 N/A 424 83 79 84 76 84 -0.077 | 10.16 | 0.08
70 8.634 8.893 0.13 0.13 1.63 88 -0.53 1.00 89 -1.2 106 0.056 101 99 3.9 -0.2 390 507 285 676 670 506 N/A 405 83 80 84 77 84 -0.075 | 9.74 | 0.08
75 9.273 9.536 0.13 0.13 1.63 89 -0.51 1.01 90 -1.2 104 0.056 101 99 3.5 -0.4 368 508 285 668 663 498 N/A 398 83 80 84 77 84 -0.074 | 9.27 | 0.16
80 9.911 10.181 0.13 0.13 1.65 90 -0.51 1.01 90 -1.1 103 0.056 101 100 3.2 -0.3 349 510 283 660 654 491 N/A 385 83 80 84 77 85 -0.072 8.7 |0.14
85 10.554 | 10.828 0.13 0.13 1.65 90 -0.5 1.01 91 -1.1 102 0.056 102 100 3.0 -0.2 317 511 278 648 642 479 N/A 349 83 80 83 77 85 -0.069 | 7.42 | 0.25
90 11.199 | 11.475 0.13 0.13 1.65 90 -0.51 1.02 90 -1.1 100 0.056 102 100 2.9 -0.1 291 512 271 634 626 467 N/A 330 83 80 83 78 85 -0.066 6.9 |0.39
95 11.844 | 12.124 0.13 0.13 1.66 90 -0.51 1.01 90 -1.1 98 0.056 102 100 2.7 -0.2 273 514 266 620 610 457 N/A 316 83 79 83 77 85 -0.065 | 6.78 | 0.47
100 12.487 | 12.773 0.13 0.13 1.61 90 -0.47 1.02 89 -1.1 97 0.056 101 100 2.6 -0.1 261 515 261 608 595 448 N/A 305 82 79 82 77 84 -0.063 | 6.78 | 0.55
105 13.122 | 13.421 0.13 0.13 1.62 90 -0.47 1.01 89 -1.1 96 0.056 100 100 2.4 -0.2 247 516 255 596 581 439 N/A 292 82 79 82 77 84 -0.063 | 5.82 | 0.74
110 13.760 | 14.070 0.13 0.13 1.62 90 -0.47 1.03 89 -1.1 95 0.056 100 100 2.3 -0.1 236 516 249 584 567 430 N/A 284 81 78 81 77 84 -0.060 | 5.74 | 0.8
115 14.396 | 14.719 0.13 0.13 1.62 89 -0.47 1.02 88 -1.1 94 0.056 100 100 2.2 -0.1 228 515 242 570 553 422 N/A 275 81 78 81 77 84 -0.060 | 5.33 | 0.86
120 15.034 | 15.369 0.13 0.13 1.62 89 -0.48 1.03 88 -1.1 93 0.056 100 100 2.2 0 220 514 237 555 540 413 N/A 267 81 77 81 77 84 -0.059 | 5.14 | 0.92
125 15.670 | 16.018 0.13 0.13 1.62 89 -0.48 1.03 88 -1.2 92 0.056 100 99 2.0 -0.2 215 511 232 542 528 406 N/A 262 81 77 80 76 83 -0.057 | 5.16 | 0.91
130 16.304 | 16.668 0.13 0.13 1.63 89 -0.48 1.02 87 -1.1 91 0.056 99 100 1.9 -0.1 210 509 228 531 518 399 N/A 259 81 77 80 76 83 -0.058 | 5.25 | 0.92
135 16.941 | 17.318 0.13 0.13 1.63 38 -0.48 1.03 87 -1.1 91 0.056 100 100 1.9 0 206 506 224 522 508 393 N/A 256 80 76 80 76 83 -0.057 | 5.06 |0.83
140 17.573 | 17.967 0.13 0.13 1.63 88 -0.48 1.02 87 -1.1 91 0.056 99 100 1.8 -0.1 203 502 221 513 500 388 N/A 252 80 76 80 75 83 -0.057 | 4.97 | 0.91
145 18.208 | 18.617 0.13 0.13 1.63 88 -0.48 1.03 86 -1.1 90 0.056 100 100 1.7 -0.1 199 499 217 505 493 383 N/A 249 80 76 79 75 83 -0.056 | 4.91 | 0.95
150 18.843 | 19.267 0.13 0.13 1.62 88 -0.48 1.02 86 -1.1 90 0.056 100 100 1.6 -0.1 196 496 215 498 485 378 N/A 246 80 76 79 75 83 -0.056 | 4.87 | 0.98
155 19.476 | 19.917 0.13 0.13 1.63 87 -0.49 1.03 86 -1.1 89 0.056 100 100 1.5 -0.1 194 492 212 492 479 374 N/A 243 82 75 81 74 82 -0.056 5 0.99
160 20.108 | 20.567 0.13 0.13 1.63 87 -0.48 1.03 86 -1.1 89 0.056 99 100 1.4 -0.1 193 488 213 486 473 371 N/A 242 83 75 82 74 82 -0.055 | 5.06 | 1.01
165 20.740 | 21.217 0.13 0.13 1.63 87 -0.49 1.03 85 -1.1 88 0.056 99 100 1.3 -0.1 191 485 212 483 468 368 N/A 239 83 75 83 74 81 -0.053 | 4.66 | 0.92
170 21.373 | 21.866 0.13 0.13 1.63 87 -0.49 1.03 85 -1.1 88 0.056 99 100 1.2 -0.1 189 482 210 479 463 365 N/A 238 83 75 83 74 81 -0.055 | 4.81 | 0.95
175 22.004 | 22.516 0.13 0.13 1.63 87 -0.49 1.03 85 -1.1 88 0.056 99 100 1.0 -0.2 186 478 209 A77 458 362 N/A 238 83 74 83 74 81 -0.055 | 4.88 | 0.94
180 22.636 | 23.166 0.13 0.13 1.63 87 -0.48 1.03 85 -1.1 88 0.056 99 100 0.9 -0.1 185 475 208 475 455 360 N/A 238 83 74 83 74 81 -0.054 | 4.97 | 0.93
185 23.266 | 23.816 0.13 0.13 1.63 87 -0.48 1.02 85 -1.1 88 0.056 99 100 0.8 -0.1 185 471 209 473 452 358 N/A 237 83 74 83 73 81 -0.054 | 5.08 | 0.91
Control No. P-SSAR-0002 Page 1 of 2 0061WS092E 5700 Run 8_6-8-17
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Run: 8
Manufacturer: Hearth & Home PM Control Modules: 371, 372
Model: 57ST-ACC-C Dilution Tunnel MW(dry): 29.00 Ib/Ib-mole Avg. Tunnel Velocity: | 16.25 |[ft/sec. 7 2
Tracking No.: 2187 Total Sampling Time: 225  min Dilution Tunnel MW (wet): 28.78 Ib/lb-mole Initial Tunnel Flow: 165.8 |scfm Technician Signature: —
Project No.: 0061WS092E Recording Interval: 5 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:| 166.3 |scfm
Test Date: 08-Jun-17 Dilution Tunnel Static: __ -0.524 "H20 Post-Test Leak Check (1): 0.000 cfm @ 7 in. Hg
Beginning Clock Time: 10:22 Background Sample Volume: 40.132 cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ 9 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: _ 22.23  Dry Basis %
Meter Box Y Factor: 1.001 1) 0.993 ) 0.997 (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End Average Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Center
28.11 28.14 28.16  28.14 "Hg Initial dP|[ 0.048 0.050 0.056 0.052 0.050 0.056 0.058 0.054 0.056 "H20
OMNI Equipment Numbers: Temp: | 100 100 99 99 99 99 99 99 99 |op
Veray 1625 ft/sec Vscent 16.66  ft/sec Fo 0.976
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
- L I Dilution Avg.
Elapsed| Gas Gas Sample | Orifice | Meter 1| Meter 1 | Orifice | Meter 2 | Meter 2 | Dilution : ) ) ) ) )
Time | Meter1 | Meter 2 Ra?:T’ztl:im) Rate 2 dH1 | Temp | Vacuum | dH2 Temp Vacuum | Tunnel 1(—:2?‘?:: RZ:Z- 1 RZ;E. 2 Rigzlif\ g\:]?gh; Fl_rr%box ';';il;?: ngl():(lzx FIrLe;:?X F;iebhc:x Ssutr?;; Eiiétu'?g;t Stack Filter 1 |Dryer Exit 1| Filter 2 [Dryer Exit 2| Ambient (E)'_:ag) ((3“5))2 g/oo)
mny | @ | @ @m) [(HO)| (F) | (H) |(HO)| B | cHg | B | 9| Change) - Top I e i L
190 23.897 | 24.466 0.13 0.13 1.63 87 -0.49 1.03 85 -1.1 87 0.056 99 100 0.7 -0.1 183 468 212 472 450 357 N/A 235 83 74 83 73 80 -0.054 | 5.09 | 0.93
195 24528 | 25.116 0.13 0.13 1.63 87 -0.48 1.03 85 -1.1 87 0.056 99 100 0.6 -0.1 183 465 215 472 449 357 N/A 235 83 74 83 73 80 -0.055 | 5.23 | 0.95
200 25.156 | 25.766 0.13 0.13 1.63 87 -0.49 1.03 85 -1.1 87 0.056 99 100 0.5 -0.1 184 463 218 472 449 357 N/A 236 83 74 83 73 80 -0.054 | 5.34 | 0.94
205 25.787 | 26.416 0.13 0.13 1.63 87 -0.48 1.03 85 -1.1 87 0.056 99 100 0.4 -0.1 183 460 224 473 450 358 N/A 238 83 74 83 73 80 -0.055 | 5.55 | 0.85
210 26.418 | 27.066 0.13 0.13 1.63 86 -0.49 1.03 84 -1.1 87 0.056 99 100 0.3 -0.1 184 457 229 474 452 359 N/A 241 82 74 82 73 79 -0.057 | 5.56 | 0.86
215 27.051 | 27.717 0.13 0.13 1.63 86 -0.48 1.03 84 -1.1 86 0.056 99 100 0.2 -0.1 185 454 233 475 453 360 N/A 241 82 74 82 73 79 -0.056 | 5.38 | 0.83
220 27.679 | 28.368 0.13 0.13 1.63 86 -0.49 1.03 84 -1.1 86 0.056 99 100 0.1 -0.1 183 451 235 A77 454 360 N/A 238 82 74 82 73 79 -0.055 | 5.24 | 0.86
225 28.306 | 29.018 0.13 0.13 1.63 86 -0.49 1.02 83 -1.1 86 0.056 98 100 0.0 -0.1 182 449 236 A77 455 360 N/A 239 82 73 82 72 79 -0.056 5.3 |0.87
Avg/Tot | 28.306 | 20018 [ 0.13 013 l1e1 [ 86 V77777 101 | 8 V77777771 100 |o0.0s6 | 100 | 100 V7777720777777 0777 V72207777227 16 83 74 82 |-0.088 7777277

Control No. P-SSAR-0002

Page 2 of 2
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OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home Equipment Numbers:
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Run#: 8
Date: 6/8/17

TRAIN 1 (First Hour emissions)

Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D156 122.8 119.9 2.9
C. Rear filter catch Filter 0.0
D. Probe catch* Probe 0.0
E. Filter seals catch* Seals 0.0
Sub-Total | Total Particulate, mg: | 2.9 |
TRAIN 1 (Post First Hour Change-out)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg |Particulate, mg
B. Front filter catch Filter D157 123.9 123.4 0.5
C. Rear filter catch Filter D158 121.3 121.5 -0.2
D. Probe catch* Probe 17 114562.8 | 114562.5 0.3
E. Filter seals catch* Seals R485 3425.3 3424.5 0.8
Sub-Total | Total Particulate, mg: | 1.4 |
Train 1 Aggregate| Total Particulate, mg: | 4.3 |
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
A. Front filter catch Filter D159 122.9 120.4 2.5
B. Rear filter catch Filter D160 122.9 123.7 -0.8
C. Probe catch* Probe 21 114393.3 | 114393.1 0.2
D. Filter seals catch* Seals R486 3310.5 3308.8 1.7
| Total Particulate, mg: | 3.6 |
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg |Particulate, mg
A. Front filter catch* Filter D79 122.3 121.8 0.5
| Total Particulate, mg: | 0.5 |

*Particulate catch that results in a negative number, is assumed to be zero for probes
and seals, negative numbers for filters are assumed to be part of the seal weight.

Component

Equations:

A. Front filter catch

Final (mg) - Tare (mg) = Particulate, mg

B. Rear filter catch

Final (mg) - Tare (mg) = Particulate, mg

C. Probe catch

Final (mg) - Tare (mg) = Particulate, mg

Technician Signature: m_

Control No. P-SSAR-0002
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OMNI-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: 57ST-ACC-C
Tracking No.: 2187
Project No.: 0061WS092E
Test Date: 6/8/2017
Run No.: 8
Firebox
Volume (ft3): 2.92
Fuel Piece
Length (in): 18
2x4 Crib
Weight (Ib): 9
4x4 Crib
Weight (Ib): 9.7

Coal Bed Range (20-25%): 3.74 - 4.675

Total Fuel
Weight (Dry| 15.6

Basis, Ib):

Fuel Density
(Ib/ft®, Dry Basis):| 28.29 OK

Loading Density
(Ib/ft3, Wet Basis):|  6.40 OK
2x4 Percentage:| 48% OK

Control No. P-SSAR-0002

Technician Signature:

Te:ite'::e' Weight (Ib) Size Readings (Dry Basis %) Dry x\l’)e)'ght
1 1.9 2'x 4" 22.7 22.4 21.7 155
2 1.8 2'x 4" 22.6 20.8 21.7 1.48
3 1.7 2'x 4" 22.6 23.1 22.0 1.39
4 2 2'x 4" 22.4 211 22.4 1.64
5 43 4% 4" 21.9 21.6 22.0 3.53
6 4.7 4% 4" 24.2 22.2 22.8 3.82

Spacer Readings (Dry Basis %)

6.9 74
6.2 74
7.0 77
7.9 6.9
76 7.2
74 6.7
74 7.0
6.6 8.1
6.7 8.1
6.3 6.8
6.9 7.0
7.9

76

0061WS092€ 5700%85%8%-6-17




VERSION:

OMNI-Test Laboratories, Inc.

Manufacturer: Hearth & Home Technicians: m

Model: 57ST-ACC-C
Date: 06/18/17

Run: 8
Control #: 0061WS092E
Test Duration: 225
Output Category: 3

Test Results in Accordance with CSA B415.1-09

HHV Basis LHV Basis

Overall Efficiency 71.9% 77.7%
Combustion Efficiency 95.7% 95.7%
Heat Transfer Efficiency 75% 81.1%

Output Rate (kJ/h) 26,349 24,995 (Btu/h)

Burn Rate (kg/h) 1.85 4.08 (Ib/h)

Input (kJ/h) 36,668 34,784 (Btu/h)

Test Load Weight (dry kg) 6.94 15.30 | drylb |

MC wet (%) 18.19

MC dry (%) 22.23

Particulate (g ) 5.16
CO (9) 417
Test Duration (h) 3.75
Emissions| Particulate CO
g/MJ Output 0.05 4.22
g/kg Dry Fuel 0.74 60.04
g/h 1.38 111.12
Ib/MM Btu Output 0.12 9.80
Air/Fuel Ratio (A/F)| 13.73]
2.2 12/14/2009
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VERSION: 2.

2

Manufacturer: Hearth & Home
Model: 57ST-ACC-C

12/14/2009

Appliance Type: Non-Cat

(Cat, Non-Cat, Pellet)

Date: 6/18/2017 Temp. Units F (ForQ)
Run: 8 Weight Units Ib (kg or Ib)
Control #: 0061WS092E
Test Duration: 225
Output Category: 3 Fuel Data
D. Fir
Wood Moisture (% wet): 18.19 HHV 19,810 Kkjkg
Load Weight (Ib wet): 18.70 %C 48.73
Burn Rate (dry kg/h): 1.85 %H 6.87
Total Particulate Emissions: 516 g %0 43.9
%ASH 0.5
Averages 0.70 8.19 #DIV/O!  357.91  82.39
Temp. (°F)
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room
Time (min) Remaining (lb) co Co, O, Gas Temp
0 18.70 0.73 2.66 280.0 82.0
5) 17.90 0.30 13.93 576.0 82.0
10 16.30 1.25 16.34 676.0 82.0
15 14.40 1.10 17.11 705.0 82.0
20 12.70 0.91 17.16 697.0 82.0
25 11.20 0.62 16.61 647.0 82.0
30 9.90 0.50 16.31 614.0 83.0
35 8.80 0.42 15.99 596.0 83.0
40 7.80 0.41 15.26 575.0 83.0
45 6.80 0.50 14.35 543.0 83.0
50 6.00 0.38 13.22 509.0 83.0
55 5.30 0.27 11.78 469.0 84.0
60 4.70 0.18 10.84 445.0 84.0
65 4.10 0.08 10.16 424.0 84.0
70 3.90 0.08 9.74 405.0 84.0
75 3.50 0.16 9.27 398.0 84.0
80 3.20 0.14 8.70 385.0 85.0
85 3.00 0.25 7.42 349.0 85.0
90 2.90 0.39 6.90 330.0 85.0
95 2.70 0.47 6.78 316.0 85.0
100 2.60 0.55 6.78 305.0 84.0
105 2.40 0.74 5.82 292.0 84.0
110 2.30 0.80 5.74 284.0 84.0
115 2.20 0.86 5.33 275.0 84.0
120 2.20 0.92 5.14 267.0 84.0
125 2.00 0.91 5.16 262.0 83.0
130 1.90 0.92 5825 259.0 83.0
135 1.90 0.83 5.06 256.0 83.0
140 1.80 0.91 4.97 252.0 83.0
145 1.70 0.95 4.91 249.0 83.0
150 1.60 0.98 4.87 246.0 83.0
155 1.50 0.99 5.00 243.0 82.0
160 1.40 1.01 5.06 242.0 82.0
165 1.30 0.92 4.66 239.0 81.0
170 1.20 0.95 4.81 238.0 81.0
175 1.00 0.94 4.88 238.0 81.0
180 0.90 0.93 4.97 238.0 81.0
185 0.80 0.91 5.08 237.0 81.0
190 0.70 0.93 5.09 235.0 80.0
195 0.60 0.95 5.23 235.0 80.0
200 0.50 0.94 5.34 236.0 80.0
205 0.40 0.85 5165 238.0 80.0
210 0.30 0.86 5.56 241.0 79.0
215 0.20 0.83 5.38 241.0 79.0
220 0.10 0.86 5.24 238.0 79.0
225 0.00 0.87 5.30 239.0 79.0
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OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 006 1WS092E Run Number.___ &
Model: 57ST-ACC-C Tracking Number: 2187 Date._ G-&~ 1}

Test Crew;_B. Davis

OMNI Equipment ID numbers: 1, 244, 131, 132, 5142132, 209, 296-T54. 371. 372, 340, 592, 410, 419,
432,265, 413, 283A

Wood Heater Run Notes
Air Control Seftings

Primary: Secondary:  ixed
.F.n)/ p/( v
/ Tertiary/Pilot: L Av aw d
Fan: ghd qul\ o "rw, ,pw:/wv_»
v 4
AN

Preburn NN

Time Notes

2% A‘JJUJ‘*‘I (P"- b fc‘/@/

T+ Leveled coaf bsd

Test Notes

Sketch test fuel configuration: Start up procedures & Timeline:
Bypass: MA
Fuel loaded by: _35 Seco~ dc
Door closed at: _+¢ Seemrds

X S Primary air. ~ $ully ogews esfive fest
= __—j L!ﬂﬁs"*ltw focked ope~ Uv-)'\’ & mav,
= = t — Thew sef b Findd Ay @ S wpe
F>=T1>=1 1 >1 Notes: Fare om hivh ewhive fest.
= ! ] b | J
Time Notes

1A, CLAngd Fr.w-f’l' ':".»H'fd i Traie A.

Technician Signature:_& 927 )= ' Date: ;/{/{//9—

Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 1 of 4
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ASTM E2780 Wood Heater Run Sheets
Project Number: 006 1WS092E Run Number:
Tracking Number: 2187 Date:

OMNI-Test Laboratories, Inc.
Client: Hearth & Home
Model: 57ST-ACC-C

S
b-§-(2

Test Crew: B. Davis

OMNI Equipment ID numbers:_1, 244 131, 132, 5142132, 209, 296-T54, 371, 372, 340. 592, 410, 419.

432,265, 413, 283A

Wood Heater Fuel Data

Fuel. Douglas fir, untreated and air dried, standard grade or better dimensional lumber
Pre-Burn Fuel
Calibration: Cal Value (1) =12% Actual Reading __ {2

Cal Value (2) = 22% Actual Reading _ 2.2

Piece: Length: Reading: Piece: Length: Reading:
1 32 _aosin 21z 7 in
2 32 in 23 % 8 in
3 32 =3 in oJ 9 in
4 32 in 2/ 10 in
5 32 in 11 in
B 3L in 2.9 12 in

Total Pre-Burn Fuel Weight: __ & lij.j Pre-Burn Fuel Average Moisture: 2 J;

Time (clock); g A3” Room Temperature (F): A k

Initials:_He

Test Fuel

2.95

_ 20-6{

16 2.3 N
Fuel Type & Amount: 2x4._ ¥
Weight (with spacers): 90

Firebox Volume (ft5):
Load Weight Range (Ib):

Test Fuel Piece Length (in):

4x4_ 2
Weight {with spa\cers): 2 %

180
Total Wet Fuel Load Weight (Ib): _ /§: 2

Piece: Weight (Ibs): Moisture Readings (%DE)/: ) Fuel Type:
1 {9 22 3 ALY 2pA Aryf
2 /¥ 220 20.% 21, + “‘\ 2x7
3 7 22.6 23 e zl 2r Y
4 2.0 22.% 211 ALy % Q¥ ¥
5 4.3 2.7 20 Le AL 4xy
6 _Y4? AyZ 222 A2¥
7
Spacer Moisture Readings (%DB}

4.2 2 62 e LG g1/

_‘ -2—- 2\‘{ _é.‘g 7"7 l\l/ ?-c !

0 M 44 F L2 bk

24 b 391 2}y o 30
Time (clock): £F25 Room Temperature (F), __ & - Initials: AL

-‘,_’___,-/V
Technician Signature: 0@% 2. Date: _é//{g//;?—

Control No. P-SFDT-0001, Effective Date: 01/12/2016
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OMNI-Test Laboratories, inc.
Client: Hearth & Home

ASTM E2780 Wood Heater Run Sheets
Project Number: 0061WS092E

Run Number._ &

Model: 57ST-ACC-C Tracking Number: 2187

Date:_&/6/77

Test Crew: B. Davis

OMNI Equipment 1D numbers:
432 265, 413, 283A

1. 244, 131, 132, 5142132, 209, 296-T54, 371, 372, 340, 592, 410, 419

Wood Heater Supplemental Data

Start Time:__y. 22
Stop Time:_{Yp ?

Stack Gas Leak Check:

Initial: 3&4 Final: ;wd

Booth #: %

Sample Train Leak Check: .

A_od _@_F "Hg
B_e.¢ @ 1 "Hg

Calibrations: Span Gas COz_f5.9¢ CO: S.08%
Pre Test Post Test
Zero Span Zero Span
me | 0935 | 071357 | v | 19y
C0 0.0 (5.97 0.06 lb.01
CO 0. ovv 5. osA - 0.003 $Sors”
Air Velocity (ft/min): Initial.__ £ 50 Final._& 3o Tunnel Traverse
Scale Audit (Ibs): Initial:__{0. ¢ Final._# ¢ Microtector | dP (in TR
Pitot Tube Leak Test:  Initial: __gewd Final: §E¢:L Reading Hz0) s
Stack Diameter (in): 6" / LovF | 108
Induced Draft: X% 2 oso | w0
%-Smoke Capture: 4 3 L OST G4
Flue Pipe Cleaned Prior to First Test in Series: 7’ G652 7?
Date:_@@[& Initials: _z% &, | 4SO §9
2 05t | 79
Initial Middie Ending 3 oY %94
Po(inHg) | 28, 1/ Ao | 25 8 Y 057 | 1
. o ¢ — ]
Ambient (F) | ¢y & 29 056 7
Tunnel Static Pressure (in H20):
Background Filter Volume: 47, /32 - Beginning of End of Test
Test
- 524 ~$2Y
~ ok '
Technician Signature: ﬂi{)——-—— Date:_é//;//?—
ConirolNo. P-SFDT-0001, Effective Date: 01/12/2016 Page 3 of 4
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Model: 57ST-ACC-C
Hearth and Home Technologies
1445 North Highway
Colville, WA 99114

Section 4

Quality Assurance/Quality Control

OMNI-Test Laboratories, Inc.
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Model: 57ST-ACC-C
Hearth and Home Technologies
1445 North Highway
Colville, WA 99114

QUALITY ASSURANCE/QUALITY CONTROL

OMNI follows the guidelines of ISO/IEC 17025, “General Requirements for the Competence of
Testing and Calibration Laboratories,” and the quality assurance/quality control (QA/QC)
procedures found in OMNI’s Quality Assurance Manual.

OMNII’s scope of accreditation includes, but is not limited to, the following:

e ANSI (American National Standards Institute) for certification of product to safety
standards.

e To perform product safety testing by the International Accreditation Service, Inc.
(formerly ICBO ES) under accreditation as a testing laboratory designated TL-130.

e To perform product safety testing as a “Certification Organization” by the Standards
Council of Canada (SCC).

e Serving as a testing laboratory for the certification of wood heaters by the U.S.
Environmental Protection Agency.

This report is issued within the scope of OMNI’s accreditation. Accreditation certificates are
available upon request.

The manufacturing facilities and quality control system for the production of the 57ST-ACC-C at
Hearth and Home Technologies were evaluated to determine if sufficient to maintain
conformance with OMNI’s requirements for product certification. OMNI has concluded that the
manufacturing facilities, processes, and quality control system are adequate to produce the
appliance congruous with the standards and model codes to which it was evaluated.

This report shall not be reproduced, except in full, without the written approval of OMNI-Test
Laboratories, Inc.

OMNI-Test Laboratories, Inc.
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Model: 57ST-ACC-C
Hearth and Home Technologies
1445 North Highway
Colville, WA 99114

Manufacturer’s Quality Assurance Plan

The following quality assurance plan has been developed to ensure all that all units within the
model line are similar in all material respects that would affect emissions to the sample tested
under this report, in accordance with § 60.533 (m).

Redacted as confidential business information

OMNI-Test Laboratories, Inc.
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Model: 57ST-ACC-C
Hearth and Home Technologies
1445 North Highway
Colville, WA 99114

Sample Analysis
Analysis Worksheets
Tared Filter, Probe, and O-Ring Data

OMNI-Test Laboratories, Inc.
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OMNI-Test Laboratories, Inc.

Client: Hearth & Home
Model: 57ST-ACC-C
Test Crew: B. Davis
OMNI Equipment ID numbers: 1, 244, 131, 132, 5142132, 200, 286-T54, 371, 372, 340, 592, 410, 419,
432, 265, 413, 283A

ASTM E2780 Wood Heater Run Sheets
Project Number: 006 1WS092E

Tracking Number:_2187

Run Number;__¢

Date: _s:ﬂs;//?-

ASTM E2515 Lab Sheet

Weighing | Weighing | Weighing | Weighing. | Weighing
# #2 #3 TR #5
DatefTime: DatefTime: | Date/lime: | DatefTime | Date/Time:
Assembled By: SHs/rr ovid /20 o S Sl of
H %: "RH%: R/H %: RH%: - H %:
B G )Aws 25 | -y | W3 +3F | o2
Temp: s Igm’p_ Temp: . Temp: e Temp:
200 mg Audit: DU mg Audlt 200 mg Audit: 200 mg Audit: ] 200 mg Audit:
Date/Time in Dessicator: ¢ Aoy 02000 | 0.2m0 | 0, 2000
e 2 g Audit: s Ayl 2 g Audit: - 72 g.'A.u.dit:__ 2 g Audit:
Saafrr 084S [.997}] & P3| joom | 1998 | ;1 sewr
100 g Audit: M | fvahudt 100 Audh 100 g Audit
99.955% | 99. 9990 | 99995 | 99 9990 | 79.97%
Initials: Initials' Initials: '___Initiail_s:_. . Inifials:
, oo Welght Welght Weight | Weight | Weight
Train E'e“‘e“‘_ 07 |Teretmol| mg) | (mg) | (mg) | (mg) | (mg)
Front .- A _ R I
CFiter . | Digg | RS | 01359 /3> 6 1352 | 1358 v
A | Rear v iy
(Firs Fllter :
Hour} | Probe i L
O ng LT
- Set” W SRR
_Front ST
_Fiter R 1¥/ 1260 124, ¥ 1.’2‘/6 1296 fﬂ'f‘ -
A | Rear -
(Remai- | ;F;lter DI | /l,} 0. {1239 123 ?' 123.6 1.23 ¢ r
nder) ‘: S
" | Probe - 0By 7 nw% é‘ HYINE/ | f‘”‘fé* N‘/Nﬂs ll‘llvé.f o
ORlng -.572%0, 2 it |
‘Set. .3417 9 36205 3&20.5.’- 3¢20, / 36/7‘7
__ Frot | o = -
“ Fitter D132 fz; z 1312 132.% -/39» 3 :
“-Rear
B -.'-'-.-Fliter D2 113 3> 124.{ 1237 /23 i" T
(Probe | ¢ ungz ; U539y 525 115352 A m’sb.z },
“ORing S | -
- set  [RY¥Y 3315 '5 33240 | 33‘-3;_4{.]' 3323 ¢ 3323 ‘f 33238
BG | Fiter | Pryy | f-lo 2| 02 | 1202 | 1202 | w2
Technician Signature: &3 #_ ) _ - Date:_¢ ~/-/F
Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 4 of 4
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OMNI-Test Laboratories, Inc.

Client: Hearth & Home
Model; 57ST-ACC-C
Test Crew: B. Davis
OMNI Equipment ID numbers: 1, 244, 131, 132, 5142132, 209, 296-T54, 371, 372, 340, 592, 410, 419,
432, 265, 413, 283A

ASTM E2780 Wood Heater Run Sheets
Project Number: 0081WS092E

Tracking Number: 2187

Run Number:

Date: _%A/;-

2

ASTM E2515 Lab Sheet

Weighing | Weighing | Weighing Weighing | Weighing
#1 o #2 #3 #4 #5
Date/Time: DatelT |me Date/Time: DatelT ime: Date/Time:
Assembled By: % Rorso |. 5 ‘8
y STRY1> o /am %mf Ve ﬁ%ﬂ_m L4/ o
DTros 2o5 7.-{. : 13 3 w2
Temp: Temp:. - Temp: - Temp: Temp:
1 2 | m AR
200 mg Audit: 200 Tng Audtt: 200 mg Audit. -'_200 m_g-Aud_it_ 200 mg Audit:
Date/Time in Dessicator: 0. Jaay 0. 2ovo 6.2000 0. daro 0.2g00
2qAudit ZoAudt | Z4AuK, ' 2‘gAudit: | ZoAudt:
_5/22(1y 0%YS (9953 | o9t | pares | goomw | s 5o
100 g Audit:  F° MQM | 2100 g Audit M 100 g Audit
29.9778 | 99.F930 | 77 T1%| 99 'm: 7%. 7520
Initials: Ihiti__als_: _ Initials: - Initigls; - [nitials:
Al AN e /M A4
I oo | Weight | Weight | Weight '__',Weig'ht 1 Weight
Train .Ele.me.:_n.t ID# Tgrg (mg.) (mg) mg) (ma) “(mg) (mg)
. “Front R e R
_Fiter | D/ |y | 1259 | 255 | 156 | isg T
(First |- Fllter. _
Hour) Probe
o -Ring .
_Fiter | P13 | 123 T | 2% 12? 7 1228 123 st
A “Rear. = '
(Rema- | Filter | /3% llo } 124} ma j20.9 ;2 0.9 1
nder) |- . g :
Proe | 3 lw?ms 119 95| 5114?9’3 7 1o | e 9%70-'
~0- -Ring . B
. Set o 12'-{'}[ L”cl ;:.{ Y1450 -';‘-H‘/} 7 YIYRF -L//t/;l.g 7923
Frort - .
__Fiter | R/} | 121 ? 1239 | 127 } (226 | 123 ;’ -
= Rear ' :
g | Fiter ' | D/39 /.Z‘H ie | 127:, 124y 1377 r
Probe | g ua 5?:, oJ 1155%9)| _Hb’S‘fSZ ussz.2 | usssal
Q- ng e dep
Tget - |RYA 3_«, 77;{ 3595,/ 35*?50 35992 357 ¥] 35995
BG | Fiter D23 | yara | sals 12{.3 Flony | WE
Technician Signature: AV D IS Date: &-~/~/}~
Control No. P-SFDT-0001, Effective Date. 01/12/2016 Page 4 of 4

w3

127 of 242



OMNI-Test Laboratories, Inc.
Client: Hearth & Home

Model: 57ST-ACC-C

Test Crew:_B. Davis

ASTM E2780 Wood Heater Run Sheets
Project Number: 006 1WS092E

Tracking Number: 2187

Date: ;;//;',//?-

Run Number:__3

OMNI Equipment ID numbers:

432, 265, 413, 283A

1,244, 131, 132, 5142132, 209, 296-T54, 371, 372, 340, 592, 410, 419

ASTM E2515 Lab Sheet

Weighing Welghmg Weighing | Weighing | Weighing
#1 c#2 #3 #4 #5
Date/Time: Date/Time: Date/Time: Date/Time: Date/Time:
Assembled By: F23/ry- 0¥30 /Jz//} onls >/b//} orsv 5/3)/ /3 orw 5/#/1} ors]
R/H %: RH%. H %: T RH%: R/H %:
D Daws ns | 24 n.s - .H _ m.z
Temp: ‘--_.'__Te_mgz o Temp: Temp: * Temp:
[ s AL 23 A F
200 mg Audit: 290 mg:_Audi't: 200 mg Audit: _.200 mg Audit; | 200 mg Audit
Date/Time in Dessicator: 0. 2000 0. oo 0.2000 | 0. 200 0. 2000
2 g Audit; g Audit, 2.9 Audit: 29 Audit - 2 g Audit;
5{‘/.?.1,// ¥ of¥s 79957 | pgeer I- %9 | 1 396 I. §7%x
100 g Audit: 10_ng | 1evaAudt |00 gAudit | 1009 Audi
78797 | 99.9%95 | 999570 | 959990 | 99995
Initials: Initials: Initials: *Inifials:” Initials:
34 Ak Ak e /i
N S | weight Weight | Weight | Weight Weight
Train | Element | ID# | Tare (mg) (mg) (mg) (mg) (mg) (mg)
Front - S L o
_Filter | DIs¢ H20.1 122.0 1A% 14¥ e I
A | Rear - I
i .: Fllter._
Hour) |° Probe )
“O-Ring -
ChoSet e
'_-_Front ; N TN
- Filter | Di1g? |- (23 122.2 122 2. J2,1 L RR
A - Rear :_:':._ : =
(Rem?i- . Filter - Dig2 /.13:; {23.9 125? J23 8 8y 1
nder : . »
~Probe |y nma a N9idto | uwra Y (194598~ nmw
< 0- Rlng_- : L
Cset [T433 | 3531, 135330 -35547 35326 3532 A
“Front- N : L
CFiter | Dy#3 x| w262 2.2 | 123 | 263
B | cFiter | Du8y | tlea | (201 1200 00 | #o0 f
L Probe | 42| pysaag | 1323 /l?sz&o 1193230 //‘/Jz.w -
ORlng'_Z BT
set |RY3Y | 3330 | 33322 | 3333 [33326.7] 33% 7 LA
BG -E'ft?r D3 | 1233 | 1240 | 4289 | 240 |t |
Technician Signature: 255 # ; zﬁ Date: 5,/’,//7'
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OMNI-Test Laboratories, inc.
Client: Hearth & Home
Model: 57ST-ACC-C
Test Crew:_B. Davis

OMNI Equipment ID numbers:

ASTM E2780 Wood Heater Run Sheets

Project Number: 0061WS092E Run Number;

Tracking Number: 2187

Date: Sﬁa;//?‘

Y

432,265, 413, 283A

1. 244, 131, 132, 5142132, 209, 296-T54, 371, 372, 340, 592, 410, 419

ASTM E2515 Lab Sheet

Weighing | Weighing | Weighing | Weighing | Weighing
#1 - #2 #3 B #5
Date/Time: -Date_fl'i_me: | Date/Time: Date/Time: | Date/Time:
Assembled By: 51251 ¥ sttt on1s”| 5 ng ¥ are 7
y : ,H"/::' : II?I»CV‘:". /‘gﬁ%: R/_H % jny/f/ %ﬂvj
D Dhaws w5 | 24 | u3s | 33 0.2
Temp: : Temg Temp: - Temp: - Temp:
| o3y | y
200 mg Audit: | 200 my Audit: 200 mg Audit: /200 mg Aydit: 200 mg Audit:
Date/Time in Dessicator: 02u0 | odow | pawe | oo | 6.1
2 g Audit: . 2 g._AuQit_i'.'_ 24 Audit: QQM 2 g Audit:
Spa/rr oyys 11993 | x| g | g tmw | [ TR
100 gAudt | 100gAuGE T | 100 gAudt | 100gAudi “f 100 g Aud
94, 9995 | 299700 | 7% 60 | 99994 75. 9950
Initials: - Initials: Inittals: - Initials: o Initials;
AN | ope | pe LA Di
. el Weight Weught' | Weight | Weight | Weight
Train Element ID# _Tare {mg) (mg) . (mg) (mg) Aing) - . (mg)
: -Front : _ ' -_ T
Fiter' | Disl | (23.F | 1312 -;.1_3:.-:. p306 |43 I
‘Rear. " . o - _
(F?st - Filter.-
Hour) -._Probe R
O Rlng‘-'-
Se_t < PRI
~Front. ol B R s
CFilter Dyt | llog 1216 "32"6 NI ,2,-5.' it
A .“'Rear - . ]
(Remai- | Filter | PIYE | salg 120 1214 1y | /21 ;L -
nder) | :P b — L :
Probe 1 43 ay344.0 | 11493Y27 | N‘f3‘5"?- (19395 | ii3ysiy |
O—Rlng'_-,-2 5 O
set. KT | 32901 | 32910 32909 3’,290.6 32903 |32993
“Front -
e F|Iter S ’Df&'? ) !23'8 . 130-8’ . "30'5 IJO 4 Iga“ T
Rear C e T
B | Fiter : T oy 1 2.0 1209 | 1%0.9 0. F q
_Probe | (¥ | yywosn) 119906.2 BIA TS WA VA RGELTYS Sl
o-Rlng' - e |
set | RY% | 43i$.2| ydiio | WBis. 7 358 {y3rsin | 43753
BG 3_._'?El.ter.. DI _| 208 | 213 /2/ 3 1213 13
Technician Signature:_£% 2 ¢ ) _ o Date: &€/ /77
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OMNI-Test Laboratories, Inc.
Client: Hearth & Home
Model: 57ST-ACC-C
Test Crew:_B. Davis
OMNI! Equipment ID numbers:_1, 244, 131, 132, 5142132, 209, 296-T54, 371, 372, 340, 592, 410, 419,
432 265 413 283A

ASTM E2780 Wood Heater Run Sheets
Project Number: 0061WS092E

Tracking Number: 2187

Run Number_ S

Date: & /79// %
£

Assembled By:

,Z) @U)&

ASTM E2515 Lab Sheet

Date/Time in Dessicator:

Sﬁﬂl//a o545

Weighing
#1

Weighing

Weighing
#3

Weighing
#4 .

Weighing
#5

Date/Time:
(21T guso

Date/Time:

Date/Time;

" IRIH %:
A 5

s%fmr_:’
"RH%:

s/
H %:

Date/Tims:
SfY/1t oy

Date/Time:

SR s

H %: -

i3

RH %:
o.2

Temp:

¥r

“Temp:

3y

Temp:

73

Temgz' -

BT T

Temp:
33

200 mg Audit:
C. loav

200 mg Audit;”

200 mg Audit:
0.2dz0

200 mg Audit
0. 200

200 mg Audit:

0. Jwvo

2 g Audit:
19597

T 2aAudit: -

Lfre

2g Audit:
| 715

2gAudit.

L9

2 g Audit:

[ 9%

100 g Audit;

100 g Audit .

100 g Audit

79 799

99 999

?9. 9750

{00 gAudit

99.99%

100 g Audit

77 9%

Initials:
nt

- Cnitials:

Initials:

H4

Initials: -

Initials:

Ne

Train

Element

ID #

Tare (mg)

Weight
(mg}

Weight -
Amg)._

Weight
(mg)

-~ Weight
_mg) -

Weight
(mg)

A
{First
Hour)

~Front
- Filter

D19y

{301

130.8

1oy

"Rear -

‘ -|_=i_|_t'er'._ -

122

I3y

: /305' |

 Probe -

TO-Ring. |
et

{Remai-

nder}

ot
Eilter .-

DIL

1242

208.9

2630

| 203, #

202 &

- Rear:

D133

Q04

{2 F

¥y

2030

CCFitter- ;
Probe

L0

1H25%0

11%43s%. &

" ORing.

| RY1?

12550
35036

35949

192564

35048

192564 1
351y

Front
- - Filter -

10197y

1y

A0%.0

2 G_Z;éf o

2062

05y

2057 2

~Rear

s

1254

1851

_ Filter e
“Probe -

24

J191313

Liasy

iyi3eo

125'?\ |

Ry

{236
33409

3392.8

BILL]
3342

3342¢

W07
3392/

3342 1

BG

Filter -

Vi

1236

(235"

123y

s
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OMN|-Test Laboratories, Inc.
Client; Hearth & Home
Model;: 57ST-ACC-C
Test Crew: B. Davis

OMNI Equipment ID numbers:_1, 244, 131. 132, 5142132, 209, 296-T54, 371, 372, 340, 592, 410, 419,
432, 265, 413, 283A

ASTM E2780 Wood Heater Run Sheets
Project Number: 0061WS092E

Tracking Number. 2187

Date:

Run Number:

G-2-17

7z

ASTM E2515 Lab Sheet
Weighing | Weighing | Weighing | Weighing | Weighing
#1 #2 #3 - #4 #5
Date/Time: | Date/Time. | Date/Time: Date/Time: Date/Time:
Assembled By: Jf-(z-i} okio L1313 chrs G- Y /Fones| '
RH%: | RH% | RH% RH %: R/H %:
R s 13 so |t .
Temp: © Temp: Temp: Temp: . Temp:
5 e ] Ho .
200 mg Audit | 208.mg Audit: 1 200 mg Audit: 200 mg Audit_: 200 mg Audit:
Date/Time in Dessicator: 024 | 0200 | 02000
2 g Audit: 2.gAudit; 29 Audit: .ZgALi_dit: 2 g Audit:
4/;'"//9" /330 19%¥ | 19999 | 19979 S
100 g Audit; -1DOgA_udit_ 100 9 Audit 100 g Audit - | 100 g Audit
?29. 9% 99.%9