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INTRODUCTION

Hearth and Home Technologies retained OMNI to perform U.S. Environmental Protection
Agency (EPA) certification testing on the Aspen C3 wood stove. The Aspen C3 wood stove is a
radiant freestanding-type non-catalytic single burn rate room heater. The firebox is constructed
of cast iron. Usable firebox volume was measured to be 1.25 cubic feet and the stove is vented
through a six-inch flue collar located at the rear of the stove top.

The testing was performed at OMNI-Test Laboratories located in Portland Oregon. The altitude
of the laboratory is 30 feet above sea level. The unit was received in good condition and logged
in on January 15, 2019, then assigned and labeled with OMNI ID #2339. OMNI representative
Bruce Davis conducted the certification testing and completed all testing by January 18, 2019.

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 Aspen C3 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 Aspen C3 was tested for thermal efficiency and carbon monoxide (CO) emissions in
accordance with CSA B415.1-10.

SUMMARY OF RESULTS

The average emissions of the two test runs included in the results indicate a particulate emission
rate of 1.99 grams per hour. A total of four tests were conducted, run one was omitted based on
only using two thirds of tests in a category. Run two was omitted due to an issue that occurred
during fuel loading. A fuel piece contacted the baffle and caused a component of the baffle
system to move out of place. Misplacement of the baffle component caused a restriction in the
flue gas passage and invalidated the test. An average of tests 3 and 4 are within the emission
limit of 2.0 g/hr. for affected facilities using crib fuel manufactured on or after May 15, 2020.

The proportionality results for all 4 test runs were acceptable. Quality check results for each test
run are presented in Section 4 of this report.
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Hearth and Home Technologies

Model: Aspen C3
Project: 0135WS044E

INDIVIDUAL RUN SUMMARIES - Certification Testing

Runl -

Run 2 -

Run 3 -

Run 4 -

Operating procedures provided by the manufacture were followed to generate a
1.46 kg/h burn rate. There are no user controls on the appliance that can be used
to alter burn rate. Emissions results were higher than expected and the test was
omitted on a two for one basis.

Operating procedures provided by the manufacture were followed to start an
emissions test, during fueling the baffle system was dislodged. This test was
stopped due to equipment failure.

Operating procedures provided by the manufacture were followed to generate a
1.24 kg/h burn rate. There are no user controls on the appliance that can be used
to alter burn rate. No sampling anomalies occurred during the test, results were
used in calculating final emissions rate.

Operating procedures provided by the manufacture were followed to generate a
1.24 kg/h burn rate. There are no user controls on the appliance that can be used
to alter burn rate. No sampling anomalies occurred during the test, results were
used in calculating final emissions rate.
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Hearth and Home Technologies
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Project: 0135WS044E

Table 1 — Particulate Emissions

Burn Rate ASTM E2515 Emissions
Run (kg/hr dry) (g/hr)
1 1.46 3.00
2 1.26 N/A
3 1.24 2.22
4 1.25 1.76

Average emissions of 2 test runs: (2.22 + 1.76) / 2 = 1.99 grams per hour.

Note: Run number one was omitted on a two for one basis, run two was omitted due to equipment failure.

Table 2 — Particulate Emissions (First Hour)

Run

ASTM E2515

Emissions — First Hour

(g/hr)

5.40

N/A

"N/A

1
2
3
4

2.21

*Filter change at one hour was inadvertently overlooked.

Table 3 — B415.1 Efficiency and CO Emissions

Heat
Output Ef:‘_i|c|?e\r/1cy EffITHV CO Emissions | CO Emissions | CO Emissions
iciency i
Run (BTU/hr) (%) (%) (9/MJ Output) (9/kg Dry Fuel) (g/min)
1 20,086 74.3 80.4 5.51 81.04 1.944
3 17,439 75.0 81.2 4.81 71.54 1.475
4 17,550 75.4 81.6 4.58 68.44 1.413

Average CO emissions in grams per minute: 1.61 g/min.
Average HHV efficiency tests 3 and 4: 75.2%.

Note: Run number one was omitted on a two for one basis.
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Hearth and Home Technologies
Model: Aspen C3
Project: 0135WS044E

Table 4 — Test Facility Conditions

Room Temperature Barometric Pressure Air Velocity
(°F) (Hg) (ft/min)
Run Before After Before After Before After
1 66 68 29.91 29.84 <50 <50
3 68 66 29.56 29.65 <50 <50
4 69 70 30.15 30.03 <50 <50

Table 5 — Fuel Measurement and Crib Description Summary — PRETEST

Run Pretest Fuel Weight Pretest Moisture Coal Bed Weight
(Starting weight in Ibs) (Dry basis - %) (Ibs)
1 9.5 19.97 2.0
3 9.2 22.63 1.9
4 9.2 20.39 2.0
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 9.2 1.25 7.36 7.8 16.0 4 0
3 8.8 1.25 7.04 7.3 16.0 4 0
4 8.8 1.25 7.04 7.4 16.0 4 0
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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)
1 145 14.05 156.3 87
3 160 14.24 158.0 84
4 160 14.16 158.8 86
Table 8 - Average Temperature Data
Beginning Surface Ending Surface
Run Temperature Average® Temperature Average® Surface Delta T"
1 353 305 48
3 365 287 78
4 358 292 66

a. All temperatures are in degrees F.

b. Represents the difference between beginning and ending average surface temperatures.

Table 9 — Pretest Configuration

Run Combustion Air Fuel Added Fuel Removed Time (min)
1 N/A 14.1 0 87
3 N/A 10.3 0 83
4 N/A 10.1 0 66
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Hearth and Home Technologies
Model: Aspen C3
Project: 0135WS044E

Table 10 — Test Configurations

Run Five-Minute Startup Procedures Combustion Air

Fuel Loading: Fuel loaded by 50 seconds
Door: Closed by 55 seconds

Bypass: N/A No user

Primary Air: No user adjustment adjustment
Secondary: No user adjustment
Fan: N/A

Fuel Loading: Fuel loaded by 55 seconds
Door: Closed by 55 seconds

Bypass: N/A No user

Primary Air: No user adjustment adjustment
Secondary: No user adjustment

Fan: N/A

Fuel Loading: Fuel loaded by 50 seconds
Door: Closed by 55 seconds

Bypass: N/A No user

Primary Air: No user adjustment adjustment
Secondary: No user adjustment

Fan: N/A

OMNI-Test Laboratories, Inc.
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Section 2

Photographs/Appliance Description/Drawings
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Hearth and Home Technologies
Aspen C3

OMNI-Test Laboratories, Inc.
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Hearth and Home Technologies
Aspen C3

Run 1 — Fuel Run 1 — Newly Loaded Stove

Run 2 — Fuel Run 2 — Newly Loaded Stove

OMNI-Test Laboratories, Inc.
13 of 144



Hearth and Home Technologies
Model: Aspen C3
Project: 0135WS044E

Hearth and Home Technologies
Aspen C3

Run 3 — Fuel Run 3 — Newly Loaded Stove

Run 4 — Fuel Run 4 — Newly Loaded Stove

OMNI-Test Laboratories, Inc.
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Hearth and Home Technologies
Model: Aspen C3
Project: 0135WS044E

WOOD HEATER DESCRIPTION
Appliance Manufacturer: Hearth and Home Technologies
Wood Stove Model: Aspen C3
Type: Radiant freestanding

WOOD HEATER INFORMATION
Materials of Construction: The unit is constructed primarily of cast iron. The firebox is
lined with refractory brick that measures 4.5” x 9” x 1.25”. The feed door has an 8.28” x
9.16” glass panel and 3/16” gasket.
Air Introduction System: Combustion air enters the appliance through a round opening
in the firebox back. Air is channeled to secondary air ports located at the rear of the baffle
system, and to air ports directed at the glass for an air wash system.
Combustion Control Mechanisms: Primary air is controlled by a Bi-metallic spring
thermostat located at the rear of the stove inside the outside air collar. As the appliance
heats it causes the spring to expand and lower a plate over the combustion air opening.
The spring assembly is not accessible to tampering, no user controls are offered that
could alter the burn rate.
Combustor: N/A

Internal Baffles: A C-Cast baffle is located at the top of the fire chamber, it is located so
flames must travel to the front of the fire chamber around the front edge of the baffle.

Other Features: N/A

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

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.
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Section 3

Test Data by Run

OMNI-Test Laboratories, Inc.
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2020 Aspen C3 Operation

The following operating procedures are supplied as guidance for certification runs on the Aspen C3 fixed
air setting woodstove. Procedures outlined have resulted in coalbeds and stove temperatures resulting
in compliant tests.

The Aspen C3 is a thermostatically controlled fixed air setting stove (“single burn rate”) and
therefore only one testing scheme is required.

Startup:

2-3 |bs of kindling with 2 pcs of 2x4x8” on top.

Light the kindling and after 2 or 3 minutes with kindling fully ignited, close the door.
Preburn:

12 pcs of 2x4x8” D.fir

Add wood once kindling has burned down to about 2 Ibs. Stack pieces with about 1” space between and
on edge. Burn with door cracked open until 9.5 Ibs, then close the door. No need to stir the wood
during the preburn.

Test Load:

At the coalbed weight, break up and level coals immediately prior to adding test fuel. Add test fuel and
close the door immediately.

Stove average temperatures of between 360 and 400 degrees have been found to work for stove delta T
requirements.

Test load: 4pcs. @ 16” 19-21% DB -AK
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Run 1

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

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home
Model: Aspen C3
Project No.: 0135WS044E

Tracking No.: 2339
Run: 1
Test Date: 01/15/19

Burn Rate 1.46 kg/hr dry
Average Tunnel Temperature 87 degrees Fahrenheit
Average Gas Velocity in Dilution Tunnel - vs 14.05 feet/second
Average Gas Flow Rate in Dilution Tunnel - Qsd 9380.0 dscf/hour
Average Delta p 0.053 inches H20
Total Time of Test 145 minutes
AMBIENT SAMPLE TRAIN 1 SAMPLE TRAIN 2 FIRST HOUR FILTER (TRAIN 1)
Total Sample Volume - Vm 0.000 cubic feet 23.539 cubic feet 23.666 cubic feet 9.678 cubic feet
Average Gas Meter Temperature 68 degrees Fahrenheit 78 degrees Fahrenheit 79 degrees Fahrenheit 78 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 0.000 dscf 22.827 dscf 22.849 dscf 9.385 dscf
Total Particulates - m, 0 mg 7 mg 7.6 mg 5.4 mg
Particulate Concentration (dry-standard) - C,/C 0.000000 grams/dscf 0.00031 grams/dscf 0.00033 grams/dscf 0.00058 grams/dscf
Total Particulate Emissions - E+ 0.00 grams 6.95 grams 7.54 grams 5.40 grams
Particulate Emission Rate 0.00 grams/hour 2.88 grams/hour 3.12 grams/hour 5.40 grams/hour
Emissions Factor 1.97 g/kg 2.14 glkg 1.90 g/kg
Difference from Average Total Particulate Emissions 0.29 grams 0.29 grams
Dual Train Comparison Results Are Acceptable
FINAL AVERAGE RESULTS QUALITY CHECKS

Complete Test Run Filter Temps <90 °F OK
Total Particulate Emissions - E¢ 7.25 grams Filter Face Velocity (47 mm) OK
Particulate Emission Rate 3.00 grams/hour Dryer Exit Temp < 80F OK
Emissions Factor 2.05 grams/kg Leakage Rate OK

Ambient Temp (55-90°F) OK
First Hour Emissions Negative Probe Weight Eval. OK
Total Particulate Emissions - E¢ 5.40 grams Pro-Rate Variation OK
Particulate Emission Rate 5.40 grams/hour Stove Surface AT OK
Emissions Factor 1.90 grams/kg

Technician Signature:, ﬂ s
Control No. P-SSAR-0002 Run 1 emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Control No. P-SSAR-0002

| Run: 1 Coal Bed
Manufacturer: Hearth & Home Range 1.8 2.3
Model: Aspen C3 (Ib): (min) (max)
Tracking No.: 2339
Project No.: 0135WS044E
Test Date: 43480
Beginning Clock Time: 11:04 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 9.5 -0.075 724 97 113 265 290 297.8 597 66
1 9.3 -0.075 729 98 113 270 295 301 562 65
2 9.2 -0.075 730 99 114 275 300 303.6 554 66
3 9 -0.075 734 101 114 281 304 306.8 551 66
4 8.9 -0.074 740 102 115 286 309 310.4 555 66
5 8.7 -0.075 747 104 116 291 313 314.2 556 66
6 8.5 -0.073 755 105 116 296 318 318 552 65
7 8.4 -0.074 761 107 117 301 322 321.6 550 65
8 8.2 -0.074 767 108 118 306 327 325.2 551 66
9 8.1 -0.072 775 110 120 312 332 329.8 541 66
10 8 -0.071 776 112 121 317 336 3324 525 66
11 7.8 -0.07 776 114 122 322 341 335 508 66
12 7.6 -0.072 777 116 123 326 345 337.4 515 66
13 7.5 -0.071 791 118 124 331 349 342.6 529 66
14 7.4 -0.071 800 120 125 335 353 346.6 534 66
15 7.2 -0.071 801 121 126 339 358 349 526 66
16 7.1 -0.072 802 123 128 343 362 351.6 521 66
17 7 -0.071 805 124 130 347 365 354.2 524 67
18 6.8 -0.069 805 126 132 351 369 356.6 518 67
19 6.7 -0.068 797 127 134 354 373 357 503 67
20 6.6 -0.067 782 129 136 357 376 356 481 67
21 6.4 -0.067 765 130 138 361 379 354.6 470 67
22 6.3 -0.066 753 131 141 363 383 354.2 460 67
23 6.2 -0.065 739 133 143 366 385 353.2 451 66
24 6.2 -0.064 727 134 145 369 388 352.6 449 67
25 6 -0.064 715 135 148 372 390 352 439 67
26 5.9 -0.064 705 137 150 374 392 351.6 436 67
27 5.8 -0.063 701 138 151 377 395 352.4 438 66
28 5.7 -0.063 699 139 153 379 397 353.4 437 67
29 5.7 -0.062 698 140 155 382 399 354.8 432 67
30 55 -0.06 689 141 157 384 402 354.6 425 66
31 5.5 -0.061 680 141 158 386 403 353.6 417 66
32 5.4 -0.058 667 143 160 388 406 352.8 405 67
33 5.3 -0.058 656 144 162 391 407 352 392 68
34 5.2 -0.057 645 145 163 393 408 350.8 387 67
35 5.2 -0.056 636 146 164 394 409 349.8 378 67
36 5.1 -0.055 625 147 165 395 410 348.4 375 67
37 5 -0.056 620 148 166 397 411 348.4 377 67
38 4.9 -0.056 616 148 167 398 413 348.4 379 67
39 4.9 -0.057 612 149 168 399 413 348.2 377 67
40 4.8 -0.055 611 151 169 400 414 349 378 66
41 4.7 -0.056 611 152 171 401 415 350 381 66
42 4.6 -0.056 611 152 172 402 416 350.6 382 66
43 4.6 -0.055 610 153 173 403 416 351 383 66
44 4.5 -0.056 609 154 175 404 417 351.8 381 66
45 4.4 -0.056 609 155 176 404 418 352.4 380 66
46 4.3 -0.056 609 155 178 405 419 353.2 381 66
47 4.3 -0.056 609 157 180 406 419 354.2 383 66
48 4.2 -0.054 607 158 181 406 420 354.4 380 66
49 4.1 -0.055 604 159 183 407 421 354.8 376 66
50 4 -0.054 601 160 185 408 421 355 370 67
51 4 -0.054 598 161 186 408 423 355.2 364 67
52 3.9 -0.054 595 162 188 409 423 355.4 368 66
53 3.8 -0.054 592 162 190 410 424 355.6 365 66
20 of 144
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OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Control No. P-SSAR-0002

| Run: 1 Coal Bed
Manufacturer: Hearth & Home Range 1.8 2.3
Model: Aspen C3 (Ib): (min) (max)
Tracking No.: 2339
Project No.: 0135WS044E
Test Date: 43480
Beginning Clock Time: 11:04 Technician Signature:
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
54 3.8 -0.054 590 164 191 410 425 356 365 67
55 3.7 -0.054 589 165 193 411 425 356.6 366 66
56 3.6 -0.054 587 167 194 411 427 357.2 362 67
57 3.6 -0.053 586 168 196 412 427 357.8 364 67
58 3.5 -0.053 584 169 198 412 428 358.2 361 66
59 3.4 -0.052 583 170 199 413 429 358.8 362 66
60 3.3 -0.053 580 171 201 413 429 358.8 359 66
61 3.3 -0.052 578 172 203 413 430 359.2 357 66
62 3.2 -0.052 575 173 205 414 431 359.6 357 66
63 3.2 -0.052 573 174 207 414 431 359.8 353 66
64 3.1 -0.051 571 175 209 414 432 360.2 350 66
65 3 -0.05 568 176 211 415 432 360.4 345 67
66 3 -0.051 564 178 213 415 432 360.4 342 66
67 2.9 -0.051 561 179 215 415 433 360.6 339 67
68 2.9 -0.05 558 180 217 415 433 360.6 338 67
69 2.8 -0.049 554 181 219 415 434 360.6 336 66
70 2.7 -0.05 549 182 221 415 434 360.2 330 66
71 2.7 -0.049 547 183 223 415 434 360.4 327 66
72 2.6 -0.048 541 184 225 415 435 360 324 66
73 2.6 -0.049 539 185 226 415 435 360 323 65
74 25 -0.047 536 186 228 415 435 360 323 66
75 25 -0.048 534 187 229 415 435 360 321 66
76 2.4 -0.048 531 188 230 414 434 359.4 318 66
77 2.4 -0.047 527 190 231 414 434 359.2 313 66
78 2.3 -0.048 524 189 233 414 434 358.8 311 66
79 2.3 -0.045 520 191 235 414 434 358.8 307 66
80 2.3 -0.046 514 191 236 413 433 357.4 305 66
81 2.2 -0.045 511 193 237 413 432 357.2 303 67
82 2.2 -0.043 507 195 239 413 431 357 301 67
83 2.1 -0.043 502 195 240 412 431 356 298 66
84 2.1 -0.044 498 196 241 412 430 355.4 295 66
85 2.1 -0.044 495 198 242 412 429 355.2 292 66
86 2 -0.043 492 198 243 411 428 354.4 289 66
87 2 -0.042 489 199 243 411 427 353.8 287 66
21 of 144
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Run: 1
Manufacturer: Hearth & Home PM Control Modules: _335, 336 E 7
Model:Aspen C3 Dilution Tunnel MW(dry): 29.00 Ib/Ib-mole Avg. Tunnel Velocity: | 14.05 |[ft/sec. ;{' 2
Tracking No.: 2339 Total Sampling Time: 145  min Dilution Tunnel MW(wet):  28.78 Ib/lb-mole Initial Tunnel Flow: 155.0 |scfm Technician Signature: -
Project No.: 0135WS044E Recording Interval: 5 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:| 156.3 |scfm
Test Date: 15-Jan-19 Dilution Tunnel Static: __-0.210 "H20 Post-Test Leak Check (1): 0.000 cfm @ 7 in. Hg
Beginning Clock Time: 12:34 Background Sample Volume: cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ 8 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: _20.01 _ Dry Basis %
Meter Box Y Factor: 0.986 1) 0.985 ) (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End Average m Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Center
29.91 2084 29.88 "Hg Initial dP[ 0.040 0.054 0.048 0.038 0.034 0.044 0.050 0.036 0.054 "H20
OMNI Equipment Numbers: Temp: | 91 91 90 90 87 87 87 87 91 |op
Vsaw 1417 fisec Vscent 15.74  ftisec Fp 0.900
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
- - _— Dilution Avg.

EIapsed Gas Gas Sample Sample | Orifice | Meter 1| Meter 1 | Orifice Meter 2 Meter 2 | Dilution Tunnel | Pro. Pro. Scale | Weight | Firebox | Firebox | Firebox | Firebox | Firebox Stose y . . . . Draft | CO, | CO
Tlme Mel(;:*r 1 Met(;:*r 2 Rate 1 (cfm) Rate 2 .(.jH 1 | Temp | Vacuum .(.jH 2 Temp (°F) Vacuum | Tunnel Center | Rate 1 | Rate 2 | Reading | Change Top Bottom Back Left Right Surface Stack Filter 1 |Dryer Exit 1| Filter 2 [Dryer Exit 2| Ambient H0) | ) | )
(min) (ft) (ft)) (cfm) | ("H0) | (°F) ("Hg) | ("H20) ("Hg) (°F) dp Temp

0 0000 | 0000 |77 [ [Jowr2 | 11 184 | 017 72 11 93 0057 | ] 92 | 1 473 205 252 411 424 353 334 65 63 65 62 66 |-0046 | 5.01 [0.18
5 0.802 0.800 0.16 0.16 1.36 71 1.99 1.08 72 1.1 87 0.055 99 98 8.7 -0.5 468 212 234 406 415 347 357 66 67 67 67 65 -0.055 | 13.19 [ 0.51
10 1.607 1.600 0.16 0.16 1.35 71 1.98 1.07 72 1.1 87 0.054 100 99 8.2 -0.5 541 211 199 393 397 348 400 67 67 68 67 65 -0.058 | 13.34 | 0.33
15 2.409 2.400 0.16 0.16 1.35 72 1.98 1.07 73 1.1 90 0.057 97 96 7.5 -0.7 627 211 179 385 385 357 456 68 68 69 68 66 -0.063 | 14.94 | 0.52
20 3.210 3.199 0.16 0.16 1.33 73 1.98 1.07 74 1.1 93 0.056 98 97 6.8 -0.7 695 207 169 384 381 367 479 68 68 69 68 66 -0.065 | 15.64 | 0.81
25 4.013 4.001 0.16 0.16 1.36 73 2.01 1.11 75 1.2 95 0.053 101 100 6.0 -0.8 733 203 167 388 385 375 495 69 69 70 69 66 -0.067 | 1655 | 1.4
30 4.822 4.816 0.16 0.16 1.36 74 2.02 1.11 75 1.2 97 0.052 103 103 5.2 -0.8 758 199 170 394 394 383 500 70 70 71 69 67 -0.065 | 17.27 | 1.64
35 5.630 5.630 0.16 0.16 1.36 75 2.01 1.11 76 1.2 97 0.054 100 101 4.3 -0.9 781 196 177 407 406 393 510 71 70 72 70 66 -0.069 | 17.89 | 1.87
40 6.440 6.445 0.16 0.16 1.35 76 2.01 1.11 77 1.2 97 0.055 100 100 3.6 -0.7 810 194 186 422 421 407 504 71 71 72 70 67 -0.067 | 17.88 | 1.8
45 7.250 7.261 0.16 0.16 1.36 76 2.02 1.11 78 1.2 96 0.054 100 101 2.9 -0.7 836 191 196 436 434 419 507 72 72 72 71 67 -0.067 | 17.65 | 0.99
50 8.060 8.077 0.16 0.16 1.35 77 2 1.11 79 1.2 95 0.055 99 99 2.4 -0.5 788 188 209 450 448 417 448 72 72 73 72 67 -0.063 | 14.17 | 0.61
55 8.868 8.893 0.16 0.16 1.35 78 2.01 1.11 79 1.2 92 0.055 99 99 2.0 -0.4 696 187 223 460 460 405 387 72 72 73 72 69 -0.055 | 12.95 | 0.42
60 9.678 9.710 0.16 0.16 1.34 78 2 1.11 80 1.2 90 0.056 98 98 1.7 -0.3 635 185 234 467 468 398 353 72 73 73 72 70 -0.053 | 11.81 | 0.22
65 10.490 | 10.528 0.16 0.16 1.36 79 1.99 1.11 81 1.2 88 0.051 102 102 1.5 -0.2 585 187 243 469 469 391 326 73 73 73 73 68 -0.048 | 10.73 | 0.37
70 11.303 | 11.347 0.16 0.16 1.36 79 1.99 1.11 81 1.2 87 0.051 102 102 1.3 -0.2 542 186 249 465 466 382 299 73 73 73 73 69 -0.045 | 9.38 | 0.7
75 12.116 | 12.166 0.16 0.16 1.36 79 1.99 1.11 81 1.2 85 0.051 102 102 1.2 -0.1 504 188 255 456 458 372 281 72 73 73 73 68 -0.041 9 0.81
80 12.931 | 12.986 0.16 0.16 1.36 80 1.99 1.11 81 1.2 85 0.052 101 101 1.1 -0.1 A77 190 260 445 449 364 265 72 73 72 73 69 -0.039 | 8.43 | 1.05
85 13.744 | 13.806 0.16 0.16 1.37 80 1.98 1.11 82 1.2 83 0.051 102 102 1.0 -0.1 454 191 265 433 439 356 254 72 72 72 73 69 -0.037 | 7.95 [1.12
90 14.559 | 14.627 0.16 0.16 1.36 80 1.99 1.11 82 1.2 83 0.052 101 101 0.9 -0.1 440 192 267 421 429 350 252 72 72 72 72 69 -0.036 | 8.05 | 0.9
95 15.375 | 15.448 0.16 0.16 1.35 80 1.98 1.11 82 1.2 82 0.053 100 100 0.8 -0.1 423 194 267 411 419 343 244 71 72 72 72 69 -0.035 | 7.47 |1.19
100 16.190 | 16.270 0.16 0.16 1.37 80 2 1.11 82 1.2 82 0.053 100 100 0.7 -0.1 409 195 267 403 410 337 235 71 71 72 72 69 -0.033 | 7.68 |1.21
105 17.005 | 17.090 0.16 0.16 1.37 80 2 1.11 82 1.2 81 0.052 101 101 0.6 -0.1 400 198 266 396 403 333 233 71 71 72 72 69 -0.033 7.8 |1.21
110 17.822 | 17.912 0.16 0.16 1.37 80 1.99 1.11 82 1.2 81 0.053 100 100 0.5 -0.1 394 199 266 391 397 329 231 71 71 71 72 69 -0.032 | 7.61 |1.29
115 18.637 | 18.734 0.16 0.16 1.37 81 1.99 1.11 82 1.2 81 0.054 99 99 0.5 0 388 201 265 387 391 326 230 71 70 71 71 69 -0.032 | 7.06 | 1.4
120 19.454 | 19.556 0.16 0.16 1.35 81 1.99 1.11 82 1.2 80 0.053 100 100 0.4 -0.1 382 200 263 384 387 323 225 71 70 71 71 69 -0.031 | 7.06 |1.45
125 20.271 | 20.377 0.16 0.16 1.37 81 1.99 1.11 82 1.2 80 0.053 100 100 0.3 -0.1 373 202 260 381 382 320 219 71 70 71 71 68 -0.031 | 6.24 |1.57
130 21.087 | 21.200 0.16 0.16 1.37 81 1.99 1.11 82 1.2 80 0.053 100 100 0.2 -0.1 366 200 257 376 377 315 217 70 69 71 71 68 -0.030 | 6.18 | 1.66
135 21.905 | 22.022 0.16 0.16 1.36 80 1.98 1.11 82 1.2 80 0.054 99 99 0.2 0 360 198 254 372 372 311 216 70 69 71 71 68 -0.029 | 6.25 [1.72
140 22.722 | 22.844 0.16 0.16 1.37 80 1.99 1.12 82 1.2 80 0.053 100 100 0.1 -0.1 355 199 252 368 368 308 213 70 69 71 70 68 -0.029 | 6.21 |1.67
145 23.539 | 23.666 0.16 0.16 1.36 81 1.99 1.11 1.2 79 0.052 101 101 0.0 -0.1 350 197 249 364 363 305 211 70 69 71 70 68 -0.029 | 6.12 [1.74
Avg/Tot | 23.539 | 23.666 0.16 0.16 132 | 78 7 1107 v VW T | 87 0.053 | 100 wo V7 N A U YW_"7 " 1 10 71 71 68 0o0a6 7

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

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: Aspen C3
Tracking No.: 2339
Project No.: 0135WS044E
Test Date: 1/15/2019
Run No.: 1
Total Fuel
Firebox Weight (Dry 7.8
Volume (ft®): 1.25 Basis, Ib):
Fuel Piece Fuel Density
Length (in): 16 (Ib/t3, Dry Basis):| 30.86 OK
2x4 Crib Loading Density
Weight (Ib): 9.2 (Ib/t3, Wet Basis): 7.36 OK
4x4 Crib
Weight (Ib): 2x4 Percentage: N/A N/A

Coal Bed Range (20-25%): 1.84 - 2.3

Test Fuel . . . - Dry Weight

Piece Weight (Ib) Size Readings (Dry Basis %) (Ib)
1 1.8 2"x 4" 19.8 18.9 19.1 151
2 1.8 2"x 4" 19.4 19.5 20.0 1.50
3 1.7 2"x 4" 20.0 20.8 21.4 141
4 1.9 2"x 4" 19.8 20.0 21.4 1.58

Spacer Readings (Dry Basis %)

14.7 10.0

9.2 13.2

10.0 15.1

13.6

12.0

14.4
9.0
9.2

10.6
9.8

15.3

12.4

15.1

Technician Signature: ﬁ f/} -
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OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home Equipment Numbers: 131, 343
Model: Aspen C3 Tracking
No.. 2339
Project No.: 0135WS044E
Run#: 1
Date: 1/15/19
TRAIN 1 (First Hour emissions)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
B. Front filter catch Filter D644 126.3 120.9 5.4
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: | 5.4
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 D645 121.6 120.8 0.8
C. Rear filter catch Filter D646 121.6 121.5 0.1
D. Probe catch* Probe 17 114561.9 | 114561.2 0.7
E. Filter seals catch* Seals R711 4104.9 4104.9 0.0
Sub-Total | Total Particulate, mg: | 1.6
Train 1 Aggregate| Total Particulate, mg: | 7.0
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
A. Front filter catch Filter D647 127.1 121.1 6.0
B. Rear filter catch Filter D648 120.7 120.6 0.1
C. Probe catch* Probe 18 114402.6 | 114401.5 1.1
D. Filter seals catch* Seals R712 3414.0 3413.6 0.4
| Total Particulate, mg: | 7.6
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg [Particulate, mg
A. Front filter catch* Filter 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: ﬁ_//; -

Control No. P-SSAR-0002
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VERSION:

Manufacturer: Hearth & Home

Model:
Date:
Run:

Aspen C3
01/15/19
1

Control #: 0135WS044E

Test Duration:
Output Category:

Test Results in Accordance with CSA B415.1-09

145
3

TechniciansTXd. 7 2.

HHV Basis LHV Basis
Overall Efficiency] 74.3% 80.4%
Combustion Efficiency 94.1% 94.1%
Heat Transfer Efficiencyj 79% 85.4%
Output Rate (kJ/h) 21,174 20,086 (Btu/h)
Burn Rate (kg/h) 1.44 3.17 (Ib/h)
Input (kJ/h) 28,513 27,048 (Btu/h)
Test Load Weight (dry kg) 3.48 7.67 | drylb |
MC wet (%) 16.67
MC dry (%) 20.00
Particulate (g ) 7.25
CO(9) 282
Test Duration (h) 2.42
Emissions| Particulate CO
g/MJ Output 0.14 5.51
g/kg Dry Fuel 2.08 81.04
g/h 3.00 116.64
Ib/MM Btu Output 0.33 12.80
Air/Fuel Ratio (A/F) 10.44]

22

12/14/2009
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VERSION: 2.2
Manufacturer: Hearth & Home
Model: Aspen C3

12/14/2009

Appliance Type: Non-Cat

Date: 1/15/2019 Temp. Units F (ForC)
Run: 1 Weight Units Ib (kg or Ib)
Control #: 0135WS044E
Test Duration: 145
Output Category: 3 Fuel Data
D. Fir
Wood Moisture (% wet): 16.67 HHV 19,810 Kkj/kg
Load Weight (Ib wet): 9.20 %C 48.73
Burn Rate (dry kg/h): 1.44 %H 6.97
Total Particulate Emissions: 7.25¢g %0 43.8
%ASH 0.5
Averages 1.08 10.58 #DIV/O!  329.37  67.77
Temp. (°F)
Elapsed Fuel Weight Flue Gas Compaosition (%) Flue Room
Time (min) Remaining (Ib) CcO CO; O, Gas Temp
0 9.20 0.18 5.01 334.0 66.0
5 8.70 0.51 13.19 357.0 65.0
10 8.20 0.33 13.34 400.0 65.0
15 7.50 0.52 14.94 456.0 66.0
20 6.80 0.81 15.64 479.0 66.0
25 6.00 1.40 16.55 495.0 66.0
30 5.20 1.64 17.27 500.0 67.0
35 4.30 1.87 17.89 510.0 66.0
40 3.60 1.80 17.88 504.0 67.0
45 2.90 0.99 17.65 507.0 67.0
50 2.40 0.61 14.17 448.0 67.0
55 2.00 0.42 12.95 387.0 69.0
60 1.70 0.22 11.81 353.0 70.0
65 1.50 0.37 10.73 326.0 68.0
70 1.30 0.70 9.38 299.0 69.0
75 1.20 0.81 9.00 281.0 68.0
80 1.10 1.05 8.43 265.0 69.0
85 1.00 1.12 7.95 254.0 69.0
90 0.90 0.90 8.05 252.0 69.0
95 0.80 1.19 7.47 244.0 69.0
100 0.70 1.21 7.68 235.0 69.0
105 0.60 1.21 7.80 233.0 69.0
110 0.50 1.29 7.61 231.0 69.0
115 0.50 1.40 7.06 230.0 69.0
120 0.40 1.45 7.06 225.0 69.0
125 0.30 1.57 6.24 219.0 68.0
130 0.20 1.66 6.18 217.0 68.0
135 0.20 1.72 6.25 216.0 68.0
140 0.10 1.67 6.21 213.0 68.0
145 0.00 1.74 6.12 211.0 68.0
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OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

‘Client: Hearth & Home Project Number: 0135WS044E Run Number:__/

Model: Aspen ¢3 Tracking Number: 2339 Date:_t//5/r5

TestCrew:_ ® {)pe

OMNI Equipment ID numbers:

Wood Heater Run Notes

Air Control Settings

Primary:

;:\Pd, $j~3)¢ e QQL 5}7"‘.
Noas ‘d\)’u&h“e, L,‘—mﬂ"»kt +L0'M06)/¥+
loctbed (o flo A inleh.

Preburn Notes

Secondary: Liye d 0‘lpovr =5

Tertiary/Pilot: _n[A

Fan: &UI/A-

Time

Notes

@ | 105 s or prebore londed oo 2.0 [bs oF conls. Door cracked gpew ol (s

The~ ‘)n beo tens Sha-kd

Test Notes

Sketch test fuel configuration:

Frrk view

BN
>I>T

—

Start up procedures & Timeline:

Bypass: M/A

Fuel loaded by: $0' S egen das
Door closed at: S¥ Seco~ ds

Primary air:  Nelr adjushalle gimsle bovw Rabe

Notes:

Time

Notes

e | chavged Pk Rlka i bone A

Technician Signature;_Z3 # 2 )=

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

Date: ///;//7
77

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

Client: Hearth & Home Project Number: 0135WS044E Run Number: /
Model: Aspen ¢3 Tracking Number: 2339 Date: ;//5,//9

Test Crew:_ 2 “1O/w:<

OMNI Equipment ID numbers:

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

Pre-Burn Fuel

RO N

Calibration: Cal Value (1) = 12% Actual Reading 12
Cal Value (2) = 22% Actual Reading __ %2
Piece: Length: Re;ding: Piece: Length: Reading:
1 in 9.2 7 Y i (2.1
2 in 1t.9 8 19 in XY
3 _ in _ 9 _in
4 in 10 in
5 in 11 in
6 in 12 in
Total Pre-Burn Fuel Weight: [H.] Pre-Burn Fuel Average Moisture:__ /9,77
Time (clock): _o§/y Room Temperature (F): _£ &~ Initials:_ 3 A
Test Fuel
Firebox Volume (ft2): .37 Test Fuel Piece Length (in): __ /& “
Load Weight Range (Ib): $.¥-~ .33 - /oY Total Wet Fuel Load Weight (Ib): __ 2. 2
19- 2.3
Fuel Type & Amount: 2 x4:_ 49 4x4._ @
* Weight (with spacers): 2.2 Weight (with spacers): ﬁﬁ
Piece: Weight (lbs): Moisture Readings (%DB): Fuel Type:
1 1.€ /9.5 /r9 /9. 2xY
2 s 19.¢ (9.5 A0
3 [-? 20,/ 20 & ALY
4 [ 9 t3.& 200) <2y
5
6
7

Spacer Moisture Readings (%DB)
(17 2o J2HA AW,
2.2 HWy 2& /0.0
0.0 2.0 £5:3 3.2
136 22 2.y (3

Time (clock): _ogs5™ Room Temperature (F): _¢ 2 Initials: _ A
‘Technician Signature: £3 72 - Date: /,//5’//9
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

Project Number: 0135WS044E

ASTM E2780 Wood Heater Run Sheets
Run Number:;

Model: Aspen ¢} Tracking Number: 2339

!

Date:__1/15 /15

Test Crew:_ A DA

OMNI Equipment ID numbers: {31 ¢so_ 335 336, 2% -7ss, 63},59%, 59

Wood Heater Supplemental Data

Start Time:__/2:3Y Booth#:._ £ [
Stop Time:__J4* 59

Stack Gas Leak Check:

Sample Train Leak Check:

Initial: g0 d  Finalqayd A_00 @_F “Hg
v B_00 @& “Hg
Calibrations: Span Gas COx_[}.eb  CO._%.29
Pre Test Post Test
Zero Span Zero Span
Time (0317 (7:19 ISIS | Sie
cO- 0. 09 /203 ool | 169%
Co - 0.09) Yy 29 0.000 Y. 233
(D (pm ' Y o s5y  (0.897)
Air Velocity (ft/min): Initial,__ ¢ S© Final:_& 50 Tunnel Traverse
Scale Audit (Ibs): Initial:_{0.0 Final:_#.0 Microtector | _dP (in —
Pitot Tube Leak Test: Initial: aozd Final: 9&& Reading H20)
Stack Diameter (in).___{ " 040 9/
Induced Draft. __ 0.0 .05Y 91
% Smoke Capture:__ (0o 7+ 5 | an
Flue Pipe Cleaned Prior to First Test in Series: L3y 9
Date:_t/t5/19 Initials: __n4 oY §7
O
— . _ “0se | ¥y
Initial Middle Ending 05D 3
Po(inHg) | 299/ 29%Y wse | v¥
RH (%) 2-6 A 25_ Center:
Ambient (°F) |/, Cx osy | U
: Tunnel Static Pressure (in H20):
Background Filter Volume: _r/ Beginning of
77 - ot End of Test
- S
Technician Signature:_5/ )= Date: 5//)////7
Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 3 of 4
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Hearth and Home Technologies
Model: Aspen C3
Project: 0135WS044E

Run 2

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

Wood Heater Preburn Data - ASTM E2780

Control No. P-SSAR-0002

| Run: 2 Coal Bed
Manufacturer: Hearth & Home Range 1.8 2.3
Model: Aspen C3 (Ib): (min) (max)
Tracking No.: 2339
Project No.: 0135WS044E
Test Date: 1/16/2019
Beginning Clock Time: 10:09 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 9.3 -0.075 575 97 117 257 270 263.2 585 67
1 9.2 -0.071 617 98 117 261 272 273 533 67
2 9 -0.07 641 100 117 264 276 279.6 503 67
3 8.9 -0.069 658 101 118 268 279 284.8 499 68
4 8.7 -0.07 675 103 118 272 283 290.2 501 68
5 8.6 -0.07 691 104 119 276 287 295.4 501 68
6 8.4 -0.07 709 105 119 280 290 300.6 505 68
7 8.2 -0.07 719 107 120 284 294 304.8 506 68
8 8.1 -0.07 733 108 121 289 298 309.8 510 68
9 7.9 -0.07 746 109 122 293 303 314.6 512 68
10 7.8 -0.07 756 111 123 297 307 318.8 513 68
11 7.6 -0.069 767 112 125 302 312 323.6 505 69
12 7.5 -0.068 766 113 126 306 317 325.6 499 69
13 7.3 -0.068 768 114 127 310 322 328.2 497 69
14 7.2 -0.068 771 115 128 314 327 331 498 69
15 7 -0.07 775 116 129 318 332 334 500 69
16 6.9 -0.069 780 117 130 322 337 337.2 503 70
17 6.7 -0.07 785 118 131 325 342 340.2 506 69
18 6.6 -0.071 792 119 132 329 346 343.6 511 69
19 6.4 -0.071 801 120 134 333 350 347.6 518 69
20 6.3 -0.073 813 121 135 336 354 351.8 530 69
21 6.1 -0.073 829 122 136 340 358 357 543 69
22 5.9 -0.072 840 123 137 343 362 361 543 69
23 5.8 -0.072 848 124 139 346 366 364.6 543 69
24 5.6 -0.073 850 125 140 350 369 366.8 538 69
25 5.5 -0.071 853 126 142 353 373 369.4 538 69
26 5.4 -0.07 852 127 143 356 377 371 529 70
27 5.2 -0.071 848 128 145 360 380 372.2 522 69
28 5.1 -0.07 843 129 147 363 384 373.2 514 69
29 5 -0.07 834 130 148 367 387 373.2 506 69
30 4.9 -0.069 830 131 150 370 391 374.4 505 69
31 4.7 -0.069 824 132 152 374 395 375.4 503 69
32 4.6 -0.069 823 133 154 377 398 377 498 70
33 4.5 -0.068 817 134 156 381 402 378 493 68
34 4.4 -0.068 806 135 158 385 406 378 484 69
35 4.3 -0.066 791 136 160 389 409 377 472 69
36 4.2 -0.065 778 137 162 393 413 376.6 462 68
37 4.1 -0.065 765 138 164 398 417 376.4 453 68
38 4 -0.065 754 139 166 402 420 376.2 449 68
39 3.9 -0.063 744 140 169 406 424 376.6 445 69
40 3.8 -0.063 736 141 171 410 428 377.2 439 68
41 3.7 -0.064 728 142 175 414 431 378 433 69
42 3.6 -0.062 720 143 178 419 434 378.8 429 68
43 35 -0.063 711 144 182 423 437 379.4 424 69
44 3.4 -0.061 706 145 185 426 440 380.4 419 68
45 3.3 -0.061 701 146 189 430 443 381.8 419 68
46 3.2 -0.062 701 147 192 434 446 384 421 68
47 3.1 -0.06 701 148 196 437 448 386 418 69
48 3.1 -0.059 701 150 199 440 450 388 420 69
49 3 -0.059 695 151 202 443 452 388.6 410 68
50 2.9 -0.059 684 152 205 445 454 388 403 68
51 2.8 -0.058 675 153 208 447 455 387.6 399 68
52 2.7 -0.056 666 155 211 449 456 387.4 393 68
53 2.7 -0.057 660 156 214 451 457 387.6 388 70
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OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Control No. P-SSAR-0002

| Run: 2 Coal Bed
Manufacturer: Hearth & Home Range 1.8 2.3
Model: Aspen C3 (Ib): (min) (max)
Tracking No.: 2339
Project No.: 0135WS044E
Test Date: 1/16/2019
Beginning Clock Time: 10:09 Technician Signature:
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
54 2.6 -0.056 654 157 216 452 458 387.4 382 69
55 2.6 -0.055 645 158 219 454 459 387 377 68
56 2.5 -0.055 636 159 220 454 459 385.6 371 69
57 2.4 -0.054 628 160 222 455 459 384.8 368 68
58 2.4 -0.054 622 162 223 455 459 384.2 364 68
59 2.3 -0.052 616 163 225 455 459 383.6 356 69
60 2.3 -0.053 609 164 226 455 459 382.6 349 68
61 2.2 -0.051 603 165 228 454 459 381.8 343 69
62 2.2 -0.051 596 166 229 454 458 380.6 342 68
63 2.1 -0.05 589 167 231 453 458 379.6 335 69
64 2.1 -0.049 581 168 232 452 457 378 330 68
65 2 -0.048 572 169 234 451 457 376.6 322 68
66 2 -0.047 562 170 235 450 456 374.6 316 68
67 2 -0.047 553 171 237 449 455 373 310 68
68 1.9 -0.046 545 172 239 448 454 371.6 305 68
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Run: 2
Manufacturer: Hearth & Home PM Control Modules: _335, 336 /
Model:Aspen C3 Dilution Tunnel MW(dry): 29.00 Ib/Ib-mole Avg. Tunnel Velocity: | 14.68 |[ft/sec. / 2
Tracking No.: 2339 Total Sampling Time: 165  min Dilution Tunnel MW(wet):  28.78 Ib/lb-mole Initial Tunnel Flow: 157.9 |scfm Technician Signature: -
Project No.: 0135WS044E Recording Interval: 5 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:| 163.5 |scfm
Test Date:  1/16/2019 Dilution Tunnel Static: __ -0.210 "H20 Post-Test Leak Check (1): 0.000 cfm @ 7 in. Hg
Beginning Clock Time: 11:18 Background Sample Volume: cubic feet Tunnel Area: 0.19635 ft2 Post-Test Leak Check (2): 0.000 cfm @ 8 in. Hg
Pitot Tube Cp: 0.99 Average Test Piece Fuel Moisture: _19.79  Dry Basis %
Meter Box Y Factor: 0.986 1) 0.985 ) (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End Average m Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Center
29.81 29.81 "Hg Initial dP[ 0.040 0.054 0.050 0.038 0.036 0.048 0.054 0.038 0.054 "H20
OMNI Equipment Numbers: Temp: | 89 £l 2 89 88 88 88 88 90 |
Vsrav _ 14.44  ft/sec Vscent 15.75 f'sec Fo 0.917
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
- - _— Dilution Avg.

EIapsed Gas Gas Sample Sample | Orifice | Meter 1| Meter 1 | Orifice Meter 2 Meter 2 | Dilution Tunnel | Pro. Pro. Scale | Weight | Firebox | Firebox | Firebox | Firebox | Firebox Stose y . . . . Draft | CO, | CO
Tlme Mel(;:*r 1 Met(;:*r 2 Rate 1 (cfm) Rate 2 .(.jH 1 | Temp | Vacuum .(.jH 2 Temp (°F) Vacuum | Tunnel Center | Rate 1 | Rate 2 | Reading | Change Top Bottom Back Left Right Surface Stack Filter 1 |Dryer Exit 1| Filter 2 [Dryer Exit 2| Ambient H0) | ) | )
(min) (ft) (ft)) (cfm) | ("H0) | (°F) ("Hg) | ("H20) ("Hg) (°F) dp Temp

0 0000 | 0000 |77 059 | 72 125 | 0.60 74 11 101 |oos7 77 N %0 ] 514 177 251 447 452 368 316 68 68 69 66 69 |-0044 | 2.26 [0.26
5 0.811 0.813 0.16 0.16 1.37 72 2.01 1.12 73 1.1 86 0.055 1385 1380 8.7 -0.3 436 183 241 432 439 346 273 69 72 70 70 67 -0.049 | 7.71 | 0.86
10 1.622 1.631 0.16 0.16 1.36 72 2 1.11 74 1.1 88 0.055 1388 1389 8.2 -0.5 542 185 203 408 414 350 371 69 72 71 70 67 -0.058 | 12.22 | 0.47
15 1.958 1.973 0.07 0.07 0.02 73 -0.08 0.02 74 -0.4 97 0.052 595 602 7.4 -0.8 605 187 187 396 400 355 418 69 69 70 68 68 -0.061 | 10.88 | 0.49
20 1.958 1.973 0.00 0.00 0.02 73 -0.08 0.03 75 -0.4 95 0.054 0 0 6.8 -0.6 649 185 171 392 393 358 428 69 69 70 67 69 -0.063 | 13.14 | 0.22
25 1.958 1.973 0.00 0.00 0.02 73 -0.08 0.03 75 -0.4 96 0.055 0 0 6.1 -0.7 693 183 163 393 391 365 455 68 69 69 67 68 -0.066 | 16.26 | 0.5
30 1.958 1.973 0.00 0.00 0.02 73 -0.08 0.03 75 -0.4 98 0.053 0 0 5.4 -0.7 736 181 160 399 394 374 467 68 69 69 67 68 -0.066 | 17.33 | 1.18
35 1.958 1.973 0.00 0.00 0.02 73 -0.07 0.03 75 -0.4 98 0.058 0 0 4.6 -0.8 772 178 161 410 403 385 474 67 69 69 67 68 -0.069 | 17.75 | 1.52
40 1.958 1.973 0.00 0.00 0.02 73 -0.08 0.03 76 -0.4 98 0.054 0 0 3.9 -0.7 797 175 168 424 414 396 473 67 69 68 67 68 -0.066 | 17.88 | 1.36
45 1.958 1.973 0.00 0.00 0.02 73 -0.08 0.03 76 -0.4 99 0.054 0 0 3.2 -0.7 819 173 179 438 427 407 475 67 69 68 67 68 -0.068 | 17.68 | 1.31
50 1.958 1.973 0.00 0.00 0.02 74 -0.07 0.03 76 -0.4 99 0.055 0 0 2.6 -0.6 831 170 192 451 441 417 467 67 69 68 67 69 -0.065 | 16.26 | 0.35
55 1.958 1.973 0.00 0.00 0.02 74 -0.07 0.03 76 -0.4 92 0.055 0 0 2.2 -0.4 723 170 206 463 454 403 386 67 70 68 67 69 -0.056 | 11.91 | 0.6
60 1.958 1.973 0.00 0.00 0.02 74 -0.08 0.03 76 -0.4 90 0.054 0 0 1.9 -0.3 625 169 221 472 464 390 343 67 70 68 68 68 -0.051 | 10.49 | 0.36
65 1.958 1.973 0.00 0.00 0.02 74 -0.07 0.03 76 -0.4 86 0.057 0 0 1.7 -0.2 559 169 232 472 466 380 311 67 70 68 68 69 -0.046 9.1 |0.37
70 1.958 1.973 0.00 0.00 0.02 73 -0.08 0.03 76 -0.4 85 0.056 0 0 1.6 -0.1 512 169 242 465 461 370 285 66 70 68 68 68 -0.043 | 7.87 [0.92
75 1.958 1.973 0.00 0.00 0.02 73 -0.07 0.03 76 -0.4 83 0.059 0 0 1.4 -0.2 476 169 248 455 450 360 266 66 70 68 68 69 -0.040 | 7.45 [1.08
80 1.958 1.973 0.00 0.00 0.02 73 -0.08 0.03 75 -0.4 82 0.059 0 0 1.3 -0.1 447 169 251 443 437 349 255 66 69 68 68 67 -0.038 | 7.28 | 1.18
85 1.958 1.973 0.00 0.00 0.02 73 -0.08 0.03 75 -0.4 81 0.054 0 0 1.2 -0.1 424 170 253 432 426 341 243 66 69 67 68 67 -0.037 | 6.78 |1.23
90 1.958 1.973 0.00 0.00 0.02 73 -0.08 0.03 75 -0.4 88 0.058 0 0 1.1 -0.1 399 173 260 421 415 334 258 66 69 67 67 67 -0.036 | 7.15 [ 0.94
95 1.958 1.973 0.00 0.00 0.02 73 -0.08 0.03 75 -0.4 79 0.059 0 0 1.0 -0.1 391 171 257 411 405 327 234 66 69 67 67 67 -0.034 | 6.53 |1.43
100 1.958 1.973 0.00 0.00 0.02 73 -0.08 0.03 74 -0.4 78 0.056 0 0 1.0 0 381 171 255 402 396 321 229 66 68 67 67 67 -0.032 | 6.51 |1.54
105 1.958 1.973 0.00 0.00 0.02 72 -0.08 0.03 74 -0.4 78 0.058 0 0 0.9 -0.1 373 172 252 393 388 316 222 66 68 67 67 67 -0.032 | 6.42 |1.64
110 1.958 1.973 0.00 0.00 0.02 72 -0.08 0.02 74 -0.4 78 0.060 0 0 0.8 -0.1 367 172 249 385 380 311 221 66 68 67 67 67 -0.031 | 6.53 | 1.61
115 1.958 1.973 0.00 0.00 0.02 72 -0.08 0.02 74 -0.4 77 0.057 0 0 0.7 -0.1 362 172 248 379 375 307 217 66 68 67 66 68 -0.030 | 6.42 | 1.63
120 1.958 1.973 0.00 0.00 0.02 72 -0.08 0.02 74 -0.4 77 0.057 0 0 0.7 0 357 172 247 374 369 304 218 66 67 67 66 67 -0.029 | 6.76 | 1.58
125 1.958 1.973 0.00 0.00 0.02 72 -0.08 0.02 73 -0.4 77 0.057 0 0 0.6 -0.1 353 172 246 370 365 301 215 66 67 66 66 67 -0.029 | 6.58 | 1.47
130 1.958 1.973 0.00 0.00 0.02 71 -0.08 0.02 73 -0.4 76 0.056 0 0 0.5 -0.1 347 173 248 366 361 299 210 66 67 66 66 67 -0.028 | 6.14 | 1.44
135 1.958 1.973 0.00 0.00 0.02 71 -0.08 0.02 73 -0.4 76 0.058 0 0 0.5 0 342 173 249 362 357 297 209 66 67 66 65 67 -0.028 | 6.16 | 1.5
140 1.958 1.973 0.00 0.00 0.02 71 -0.08 0.02 73 -0.4 76 0.056 0 0 0.4 -0.1 339 173 247 358 353 294 207 66 66 66 65 67 -0.028 | 5.88 |1.24
145 1.958 1.973 0.00 0.00 0.02 71 -0.08 0.02 73 -0.4 76 0.056 0 0 0.3 -0.1 337 173 242 356 349 291 207 66 66 66 65 67 -0.027 | 6.08 | 1.26
150 1.958 1.973 0.00 0.00 0.02 71 -0.08 0.02 72 -0.4 76 0.058 0 0 0.3 0 334 172 238 354 346 289 203 66 66 66 65 67 -0.028 | 5.95 | 1.38
155 1.958 1.973 0.00 0.00 0.02 71 -0.08 0.02 72 -0.4 75 0.057 0 0 0.2 -0.1 331 173 237 352 344 287 202 66 66 66 65 67 -0.028 5.7 |1.42
160 1.958 1.973 0.00 0.00 0.02 71 -0.08 0.02 72 -0.4 75 0.057 0 0 0.1 -0.1 326 173 235 349 341 285 200 65 66 66 65 66 -0.026 | 5.48 | 1.49
165 1.958 1.973 0.00 0.00 0.02 71 -0.08 0.02 -0. 75 0.059 0 0 0.0 -0.1 321 173 234 345 338 282 196 65 66 66 64 67 -0.026 | 5.28 | 1.47
Avg/Tot| 1958 | 1.973 0.01 0.01 012 | 72 17 1011 73R S 0.056 | 102 w2 V. = . = AW . . ]| 200 /I 68 67 68 0043 V7

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

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: Aspen C3
Tracking No.: 2339
Project No.: 0135WS044E
Test Date: 1/16/2019
Run No.: 2
Total Fuel
Firebox Weight (Dry 7.6
Volume (ft®): 1.25 Basis, Ib):
Fuel Piece Fuel Density
Length (in): 16 (Ib/t3, Dry Basis):| 30.05 OK
2x4 Crib Loading Density
Weight (Ib): 9 (Ib/ft®, Wet Basis):|  7.20 OK
4x4 Crib
Weight (Ib): 2x4 Percentage: N/A N/A

Coal Bed Range (20-25%): 1.8 - 2.25

Technician Signature: “A. 44/9 :

Test Fuel . . . - Dry Weight

Piece Weight (Ib) Size Readings (Dry Basis %) (Ib)
1 1.7 2"x 4" 18.7 19.6 20.6 1.42
2 1.8 2"x 4" 21.7 19.4 18.9 1.50
3 1.7 2"x 4" 19.3 20.6 20.1 1.42
4 1.8 2"x 4" 18.8 19.7 20.1 151

Spacer Readings (Dry Basis %)

12.1 9.4

10.2 10.6

13.2 13.8

14.2

15.2

13.1
8.9
9.4
9.9

11.5

13.4

14.8

12.1

34 of 144

Control No. P-SSAR-0002

Run 2 emissions


012
Signature


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

ASTM E2780 Wood Heater Run Sheets
Project Number: 0135WS044E Run Number:_2

Model: Aspen ¢3

Test Crew: B. Davis

Tracking Number: 2339 Date: 5//5/7?

OMNI Equipment ID numbers:

Wood Heater Run Notes

Air Control Settings

Primary:

Fixe d, va\j/c bvn R4 \S%ove,.
N ~- AJ\')vJ}AL{e é:—mﬁ/ﬂ"'c— ‘/LC'WJIA}'
Lac,ﬂlaé [ A.r Iw/¢ﬁ TULC .

Preburn Notes

Secondary: Freed

Tertiary/Pilot. _\/a

Fan: ﬁ/ﬁ-

Time

Notes

V 10.2 f”“‘"cls a" /)fe L/f’ lraded oo Lo fbs oF Cf/‘/;( Drer covhached alaev e~h/ 95

/6& }L“’ /)r( b «~9q Sl’n.«l‘d
69 | Leweld o] L.d

Test Notes

Sketch test fuel configuration:

Ff‘a\- l Lyew—

Start up procedures & Timeline:

Bypass: /\f/ﬁ)-
Fuel loaded by: 4 gec..ds
Door closed at: 40 Seesnd s

= } 1 Primary air:  fuk Adislele
>x< X -
; F—
‘ l — | , < Notes: MA
Time Notes
17 //Du.r.vﬁ ’oﬁ\c‘n'vvj Fhe !,,;Mle wAS I'”"fﬂleJ L/ a foel f{ece, ths Chged a co WVL

Sinvee the & mincke ShaF v

—

Covrecd Hhe 135 ve. /e

o J‘L& LGI“&’_ Sys/—cm to Mpe ao" (/} f/ﬂce, and clnm\o-¢ }Le g w /c, c[ “e aﬁembl

fome had e’&/)&ed,/-l.e doer cee ld Ny ﬁa a,oevcel }J
«~43 Sl'ao"/)ccl_

X

Technician Signature: £ 5 __ %/j .

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: 0135WS044E 2

Run Number:;

Model: Aspen €3

Tracking Number: 2339

Test Crew._ 34 s

Date: f//g//?

OMNI Equipment ID numbers:

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 __ A2
Piece: Length: Reading: Piece: Length: Reading:
1 2 in 2LY 7 in
2 in (9 F— 8 ___in N
3 in 20 9 in
4 in 10 ___in -
5 in 11 in
6 in 12 in
Total Pre-Burn Fuel Weight: 0.2 Pre-Burn Fuel Average Moisture:_20.5
Time (clock): _@%2¢ Room Temperature (F): _ ¢ & Initials:_ A4
Test Fuel
Firebox Volume (ft3): 7.32 Test Fuel Piece Length (in): __ £~
Load Weight Range (Ib): #§-7-23~ /4% Total Wet Fuel Load Weight (Ib): _2.0
Fuel Type & Amount: 2x4:._ ¢ 4x4:_H4
Weight (with spacers): _ 2.0 Weight (with spacers):
Piece: Weight (Ibs): Moisture Readings (%DB): Fuel Type:
1 [ ¥ /8.3 17¢ 20.¢ 2%y
2 l.¥ 22 9.y /53
3 r ¥ /9.3 204 2 )
4 [ ¥ /ry 17 20/
5
6
7
Spacer Moisture Readings (%DB)
. 152 729 21
/0.2 3./ s 727
13.2 %9 /39 VYA
/4.2 27 /1% Avd
Time (clock): _socv Room Temperature (F): _6 7 Initials;_ £ Z
Technician Signature: Lo 2= Date: J///;//?

Control No. P-SFDT-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: 0135WS044E Run Number:__2
Model: Aspen ¢ 3 Tracking Number: 2339 Date:_ /te /77
Test Crew:__ 70 (Dav-s "

OMNI Equipment ID numbers:

Wood Heater Supplemental Data

Start Time:__[[:1¥ Booth#.___ £/
Stop Time:
Stack Gas Leak Check: Sample Train Leak Check:
Initial: 3’”"‘! Final: A @___ “Hg
B @__ “Hg

Calibrations: Span Gas COz_[l pte CO:._%29

Pre Test Post Test
Zero Span Zero Span

Time 1050 /H'é’ [0S0

CO: 0. 00 HAF 6.5

cO - 0.00/ 4.2%
Air Velocity (ft/min): Initial._ & 5¢ Final: Tunnel Traverse
Scale Audit (Ibs): Initial:__r.@ Final: Microtector | dP (in TeF
Pitot Tube Leak Test: Initial:_o-© Final: Reading H20) CF)
Stack Diameter (in):__¢" 040 89
Induced Draft: X4 0S5 o
% Smoke Capture:__#* 2% 05D %
Flue Pipe Cleaned Prior to First Test in Series: 3% 39

- /s, itials:
Date:_/75//9 Initials: g« 030 P

— : : oY% | 5%
Initial Middle Ending ,05Y 5§
Po(iHg) | 20,37 o3 | §¢
RH (%) 2 Y Center:
Ambient (°F) 05Y 70
Tunnel Static Pressure (in H20):
Background Filter Volume: __~ /4 Begi{'g;?g of End of Test
- &
Technician Signature;_ZNor" 2 — Date: {//5//9
Control No. P-SFDT-0001, Effective Date: 01/12/2016 : Page 3 of 4
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Hearth and Home Technologies
Model: Aspen C3
Project: 0135WS044E

Run 3

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

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home
Model: Aspen C3
Project No.: 0135WS044E

Tracking No.: 2339
Run: 3
Test Date: 01/17/19

Burn Rate 1.24 kg/hr dry
Average Tunnel Temperature 84 degrees Fahrenheit
Average Gas Velocity in Dilution Tunnel - vs 14.24 feet/second
Average Gas Flow Rate in Dilution Tunnel - Qsd 9479.4 dscf/hour
Average Delta p 0.054 inches H20
Total Time of Test 160 minutes
AMBIENT SAMPLE TRAIN 1 SAMPLE TRAIN 2 FIRST HOUR FILTER (TRAIN 1)
Total Sample Volume - Vm 0.000 cubic feet 26.016 cubic feet 26.054 cubic feet 9.699 cubic feet
Average Gas Meter Temperature 67 degrees Fahrenheit 77 degrees Fahrenheit 79 degrees Fahrenheit 77 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 0.000 dscf 25.038 dscf 24.943 dscf 9.334 dscf
Total Particulates - m, 0 mg 6.1 mg 5.6 mg 0 mg
Particulate Concentration (dry-standard) - C,/C 0.000000 grams/dscf 0.00024 grams/dscf 0.00022 grams/dscf 0.00000 grams/dscf
Total Particulate Emissions - E+ 0.00 grams 6.16 grams 5.68 grams 0.00 grams
Particulate Emission Rate 0.00 grams/hour 2.31 grams/hour 2.13 grams/hour 0.00 grams/hour
Emissions Factor 1.86 g/kg 1.72 glkg 0.00 g/kg
Difference from Average Total Particulate Emissions 0.24 grams 0.24 grams
Dual Train Comparison Results Are Acceptable
FINAL AVERAGE RESULTS QUALITY CHECKS

Complete Test Run Filter Temps <90 °F OK
Total Particulate Emissions - E¢ 5.92 grams Filter Face Velocity (47 mm) OK
Particulate Emission Rate 2.22 grams/hour Dryer Exit Temp < 80F OK
Emissions Factor 1.79 grams/kg Leakage Rate OK

Ambient Temp (55-90°F) OK
First Hour Emissions Negative Probe Weight Eval. OK
Total Particulate Emissions - E¢ 0.00 grams Pro-Rate Variation OK
Particulate Emission Rate 0.00 grams/hour Stove Surface AT OK
Emissions Factor 0.00 grams/kg

Technician Signature: m
Control No. P-SSAR-0002 Run 3 emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Control No. P-SSAR-0002

| Run: 3 Coal Bed
Manufacturer: Hearth & Home Range 1.8 2.2
Model: Aspen C3 (Ib): (min) (max)
Tracking No.: 2339
Project No.: 0135WS044E
Test Date: 43482
Beginning Clock Time: 10:19 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 9.2 -0.071 692 89 132 268 288 293.8 547 69
1 9 -0.069 704 91 132 271 292 298 515 69
2 8.9 -0.068 712 92 132 274 297 301.4 503 70
3 8.7 -0.069 722 93 132 278 301 305.2 501 70
4 8.5 -0.069 728 95 132 281 305 308.2 499 70
5 8.4 -0.07 738 96 132 284 308 311.6 504 70
6 8.2 -0.071 749 98 132 287 312 315.6 511 70
7 8 -0.073 762 99 132 290 315 319.6 521 70
8 7.8 -0.073 778 101 132 294 318 324.6 529 70
9 7.7 -0.073 790 102 133 297 321 328.6 534 70
10 7.5 -0.075 802 104 134 301 323 332.8 537 70
11 7.3 -0.074 813 105 135 304 326 336.6 545 70
12 7.1 -0.075 822 107 136 308 329 340.4 548 70
13 6.9 -0.073 834 109 138 312 332 345 550 70
14 6.7 -0.074 840 110 139 316 334 347.8 549 69
15 6.6 -0.074 848 112 140 320 337 351.4 550 70
16 6.4 -0.073 852 114 141 325 340 354.4 550 70
17 6.2 -0.074 853 115 143 329 344 356.8 545 69
18 6.1 -0.074 856 117 144 334 347 359.6 545 70
19 5.9 -0.074 857 119 145 338 349 361.6 539 69
20 5.8 -0.073 853 121 147 342 352 363 531 70
21 5.6 -0.071 846 122 149 347 355 363.8 522 69
22 55 -0.071 840 124 152 351 357 364.8 518 69
23 5.3 -0.072 836 126 154 355 360 366.2 512 69
24 5.2 -0.071 830 127 157 359 362 367 508 69
25 5.1 -0.07 825 129 159 362 365 368 504 69
26 4.9 -0.07 820 130 162 366 368 369.2 496 69
27 4.8 -0.071 814 132 165 370 370 370.2 490 70
28 4.7 -0.069 807 133 168 373 372 370.6 486 69
29 4.6 -0.07 802 135 170 377 375 371.8 484 68
30 4.5 -0.068 797 136 173 381 378 373 476 69
31 4.4 -0.068 791 138 176 385 381 374.2 471 69
32 4.2 -0.068 786 140 178 388 384 375.2 467 68
33 4.1 -0.068 782 141 181 392 387 376.6 465 69
34 4 -0.067 778 142 184 396 389 377.8 466 69
35 3.9 -0.066 775 144 186 399 392 379.2 461 70
36 3.8 -0.066 770 145 189 403 394 380.2 458 69
37 3.7 -0.065 763 147 192 406 397 381 449 69
38 3.6 -0.065 754 148 195 410 400 381.4 440 68
39 35 -0.064 744 150 199 413 403 381.8 433 68
40 3.4 -0.062 733 151 202 416 405 381.4 428 68
41 3.3 -0.062 722 153 205 419 407 381.2 420 69
42 3.2 -0.062 711 154 208 422 411 381.2 416 68
43 3.1 -0.061 702 156 212 425 413 381.6 412 68
44 3.1 -0.061 694 157 215 427 416 381.8 407 68
45 3 -0.059 685 159 218 429 419 382 400 68
46 2.9 -0.058 678 160 220 432 421 382.2 396 69
47 2.8 -0.058 671 162 223 434 424 382.8 389 69
48 2.8 -0.058 663 163 226 436 426 382.8 384 68
49 2.7 -0.057 655 165 228 437 428 382.6 378 68
50 2.6 -0.057 648 166 231 439 430 382.8 376 68
51 25 -0.056 640 168 234 440 432 382.8 374 68
52 2.5 -0.054 631 169 236 442 434 382.4 362 68
53 2.4 -0.052 619 171 239 443 435 381.4 353 68
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OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Control No. P-SSAR-0002

| Run: 3 Coal Bed
Manufacturer: Hearth & Home Range 1.8 2.2
Model: Aspen C3 (Ib): (min) (max)
Tracking No.: 2339
Project No.: 0135WS044E
Test Date: 43482
Beginning Clock Time: 10:19 Technician Signature:
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
54 2.4 -0.051 610 172 241 444 436 380.6 348 68
55 2.3 -0.052 600 174 243 445 438 380 341 68
56 2.3 -0.051 592 175 245 447 440 379.8 337 69
57 2.2 -0.05 584 177 247 447 441 379.2 329 68
58 2.2 -0.048 575 178 249 448 442 378.4 320 68
59 2.2 -0.048 565 180 251 448 444 377.6 318 68
60 2.1 -0.047 558 181 253 449 445 377.2 314 68
61 2.1 -0.046 548 183 255 449 445 376 305 68
62 2 -0.044 537 184 257 448 446 374.4 295 67
63 2 -0.043 525 186 259 447 446 372.6 287 67
64 2 -0.042 514 187 261 446 447 371 282 67
65 2 -0.041 504 189 263 445 446 369.4 279 68
66 1.9 -0.041 496 190 264 443 445 367.6 274 68
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OMNI-Test Laboratories, Inc.

Wood Heater Test Data - ASTM E2780 / ASTM E2515

Run: 3
Manufacturer: Hearth & Home PM Control Modules: _335, 336
Model: Aspen C3 Dilution Tunnel MW(dry): 29.00 Ib/Ib-mole Avg. Tunnel Velocity: | 14.24 _|[ft/sec.
Tracking No.: 2339 Total Sampling Time: 160 min Dilution Tunnel MW(wet):  28.78 Ib/lb-mole Initial Tunnel Flow: 160.2  |scfm Technician Signalure:iM ; z -
Project No.: 0135WS044E Recording Interval: 5 min Dilution Tunnel H20: 2.00 percent Average Tunnel Flow:| 158.0 |scfm
Test Date: 17-Jan-19 Dilution Tunnel Static: __-0.210 "H20 Post-Test Leak Check (1): 0.000 cfm @ 7 in. Hg
Beginning Clock Time: 11:27 Background Sample Volume: 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: __21.00  Dry Basis %
Meter Box Y Factor: 0.986 1) 0.985 ) (Amb)
Velocity Traverse Data
Barometric Pressure: Begin Middle End Average m Pt.1 Pt.2 Pt.3 Pt.4 Pt.5 Pt.6 Pt.7 Pt.8 Center
29.56 2065 29.61 "Hg Initial dP[ 0.040 0.054 0.050 0.040 0.038 0.056 0.054 0.040 0.058 "H20
OMNI Equipment Numbers: Temp: | 91 91 91 90 90 90 90 90 91 |op
Vsiaw _ 14.84  ftsec Vscent 1641 ft/sec Fp 0.904
Particulate Sampling Data Fuel Weight (Ib) Temperature Data (°F) Stack Gas Data
- - _— Dilution Avg.

EIapsed Gas Gas Sample Sample | Orifice | Meter 1| Meter 1 | Orifice Meter 2 Meter 2 | Dilution Tunnel | Pro. Pro. Scale | Weight | Firebox | Firebox | Firebox | Firebox | Firebox Stose y . . . . Draft | CO, | CO
Tlme Mel(;:*r 1 Met(;:*r 2 Rate 1 (cfm) Rate 2 .(.jH 1 | Temp | Vacuum .(.jH 2 Temp (°F) Vacuum | Tunnel Center | Rate 1 | Rate 2 | Reading | Change Top Bottom Back Left Right Surface Stack Filter 1 |Dryer Exit 1| Filter 2 [Dryer Exit 2| Ambient H0) | ) | )
(min) (ft) (ft)) (cfm) | ("H0) | (°F) ("Hg) | ("H20) ("Hg) (°F) dp Temp

0 0.000 | 0000 |77 |08 | 72 166 | 0.05 74 11 9% 0057 | ]l 88 | 1 467 196 278 440 442 365 295 68 66 69 60 68 |-0039 | 251 [0.39
5 0.800 0.808 0.16 0.16 1.36 73 1.98 1.10 74 1.1 84 0.058 96 97 8.3 -0.5 415 203 250 423 431 344 264 69 73 70 66 67 -0.044 | 6.53 [0.74
10 1.611 1.622 0.16 0.16 1.36 73 1.98 1.09 74 1.1 87 0.054 101 101 7.8 -0.5 480 205 207 399 406 339 355 69 73 70 66 67 -0.055 | 11.34 | 0.48
15 2.420 2.434 0.16 0.16 1.35 73 1.97 1.09 75 1.1 89 0.052 103 103 7.2 -0.6 553 206 182 382 387 342 401 69 73 70 66 67 -0.061 | 14.26 | 0.4
20 3.228 3.244 0.16 0.16 1.35 74 1.97 1.08 75 1.1 91 0.055 100 100 6.6 -0.6 610 205 168 376 380 348 432 70 74 71 67 67 -0.065 | 15.75 | 0.45
25 4.035 4.054 0.16 0.16 1.34 74 1.97 1.08 76 1.1 93 0.053 102 102 5.9 -0.7 663 201 161 375 383 357 449 70 74 71 68 67 -0.066 | 16.39 | 0.28
30 4.842 4.864 0.16 0.16 1.34 75 1.98 1.08 77 1.1 95 0.053 102 102 5.2 -0.7 707 198 160 377 391 367 458 70 75 72 68 67 -0.067 | 16.07 | 0.46
35 5.650 5.676 0.16 0.16 1.35 76 1.98 1.08 78 1.1 97 0.055 100 100 4.5 -0.7 757 194 164 385 400 380 487 71 76 72 69 67 -0.069 | 17.87 | 1.09
40 6.458 6.487 0.16 0.16 1.34 76 1.98 1.08 78 1.1 97 0.055 100 100 3.7 -0.8 782 190 170 397 413 390 484 71 76 72 70 67 -0.069 | 17.34 | 1.14
45 7.267 7.297 0.16 0.16 1.34 77 1.98 1.08 79 1.1 97 0.052 103 103 3.1 -0.6 799 187 179 413 427 401 483 71 77 73 70 67 -0.067 | 16.96 | 0.46
50 8.077 8.109 0.16 0.16 1.35 77 1.98 1.08 79 1.1 95 0.058 97 97 2.6 -0.5 766 184 189 428 441 402 435 71 77 73 71 67 -0.061 | 14.33 [ 0.17
55 8.887 8.921 0.16 0.16 1.35 78 1.98 1.09 80 1.1 91 0.057 98 98 2.2 -0.4 680 182 198 439 452 390 383 71 78 72 71 67 -0.056 | 12.48 | 0.32
60 9.699 9.735 0.16 0.16 1.35 78 1.97 1.08 80 1.1 89 0.053 101 101 2.0 -0.2 612 181 206 447 457 381 344 71 78 72 72 68 -0.050 | 10.81 | 0.52
65 10.512 | 10.548 0.16 0.16 1.35 78 1.97 1.09 81 1.1 85 0.054 100 100 1.7 -0.3 552 180 216 450 457 371 309 71 78 72 72 67 -0.046 | 9.81 |0.44
70 11.326 | 11.363 0.16 0.16 1.35 78 1.98 1.09 81 1.1 84 0.055 99 99 1.5 -0.2 519 180 224 448 453 365 298 70 78 72 72 67 -0.044 | 9.69 |0.31
75 12.140 | 12.178 0.16 0.16 1.35 78 1.97 1.08 81 1.1 83 0.058 97 96 1.4 -0.1 492 180 229 444 446 358 279 70 78 71 72 67 -0.041 | 892 | 0.4
80 12.955 | 12.993 0.16 0.16 1.35 79 1.97 1.08 81 1.1 81 0.055 99 99 1.3 -0.1 464 180 231 437 438 350 261 70 77 71 72 67 -0.039 | 7.46 |1.11
85 13.771 | 13.810 0.16 0.16 1.35 79 1.97 1.09 81 1.1 80 0.055 99 99 1.2 -0.1 435 180 233 427 427 340 245 69 77 70 72 67 -0.036 | 7.04 |1.32
90 14.586 | 14.626 0.16 0.16 1.36 79 1.97 1.09 81 1.1 79 0.054 100 100 1.1 -0.1 415 180 235 416 417 333 239 69 76 70 72 67 -0.034 | 7.61 |1.03
95 15.402 | 15.443 0.16 0.16 1.36 78 1.97 1.09 80 1.1 78 0.056 98 98 1.0 -0.1 404 180 239 407 408 328 236 69 76 70 71 66 -0.034 | 7.61 |1.06
100 16.219 | 16.259 0.16 0.16 1.36 78 1.97 1.09 80 1.1 78 0.054 100 100 0.9 -0.1 394 180 241 399 401 323 229 68 75 69 71 66 -0.033 | 7.06 |1.24
105 17.034 | 17.075 0.16 0.16 1.36 78 1.97 1.09 80 1.1 77 0.055 99 99 0.8 -0.1 383 180 243 392 395 319 228 68 75 69 71 67 -0.032 | 7.05 [1.21
110 17.851 | 17.892 0.16 0.16 1.36 78 1.96 1.08 80 1.1 77 0.055 99 99 0.8 0 374 180 244 385 390 315 223 68 74 69 70 66 -0.031 | 7.06 |1.24
115 18.668 | 18.708 0.16 0.16 1.36 78 1.96 1.09 80 1.1 77 0.051 103 103 0.7 -0.1 368 180 244 379 387 312 219 68 74 69 70 66 -0.030 | 6.86 |1.35
120 19.483 | 19.525 0.16 0.16 1.36 78 1.97 1.09 80 1.1 77 0.053 101 101 0.6 -0.1 363 179 245 373 383 309 215 67 74 68 70 67 -0.030 | 6.43 | 1.49
125 20.300 | 20.341 0.16 0.16 1.36 78 1.97 1.09 80 1.1 76 0.054 100 100 0.5 -0.1 353 180 245 367 380 305 207 67 73 68 69 66 -0.029 | 598 |1.58
130 21.117 | 21.157 0.16 0.16 1.37 78 1.97 1.08 79 1.1 75 0.053 101 101 0.5 0 345 180 243 362 375 301 207 67 73 68 69 67 -0.029 | 5.96 |1.56
135 21.933 | 21.974 0.16 0.16 1.37 78 1.97 1.08 79 1.1 75 0.054 100 100 0.4 -0.1 337 180 242 357 371 297 202 67 73 68 69 66 -0.028 | 5.36 |1.63
140 22.751 | 22.790 0.16 0.16 1.36 78 1.97 1.08 79 1.1 75 0.053 101 101 0.3 -0.1 331 179 241 351 366 294 199 67 72 68 69 66 -0.028 | 6.22 |1.31
145 23.566 | 23.606 0.16 0.16 1.36 77 1.97 1.08 79 1.1 75 0.053 101 101 0.3 0 330 179 240 348 362 292 200 67 72 68 69 66 -0.028 | 6.26 | 1.2
150 24.383 | 24.422 0.16 0.16 1.36 77 1.97 1.08 79 1.1 75 0.049 105 105 0.2 -0.1 328 178 241 345 359 290 198 67 72 68 68 66 -0.027 | 6.22 |1.29
155 25.200 | 25.238 0.16 0.16 1.36 77 1.96 1.09 79 1.1 75 0.056 98 98 0.2 0 327 177 241 342 357 289 199 67 71 68 68 67 -0.027 | 592 [1.38
160 26.016 | 26.054 0.16 0.16 1.36 77 1.97 1.08 79 1.1 74 0.053 101 100 0.0 -0.2 322 177 241 340 355 287 195 67 71 67 68 66 -0.027 | 4.88 | 1.59
Avg/Tot | 26.016 | 26.054 0.16 0.16 134 | 77171 1.05 9 V| 84 0.054 | 100 00 V77 7 7 ) U YW~ 7 1 15 70 69 67 0043 7 7

Control No. P-SSAR-0002

Page 1 of 1
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OMNI-Test Laboratories, Inc.

Wood Heater Test Fuel Data - ASTM E2780

Manufacturer: Hearth & Home
Model: Aspen C3
Tracking No.: 2339
Project No.: 0135WS044E
Test Date: 1/17/2019
Run No.: 3
Firebox

Volume (ft®): 1.25

Fuel Piece

Length (in): 16

2x4 Crib

Weight (Ib): 8.8

Weight (Ib):

4x4 Crib

Coal Bed Range (20-25%): 1.76 - 2.2

Total Fuel
Weight (Dry 7.3

Basis, Ib):

Fuel Density
(Ib/t3, Dry Basis):| 29.32 OK

Loading Density
(Ib/t3, Wet Basis):| 7.04 OK
2x4 Percentage: N/A N/A

Control No. P-SSAR-0002

Technician Signature: m =

Test Fuel . . . - Dry Weight

Piece Weight (Ib) Size Readings (Dry Basis %) (Ib)
1 1.7 2"x 4" 20.0 19.0 22.0 1.41
2 1.9 2"x 4" 22.4 225 22.3 1.55
3 1.7 2"x 4" 21.5 21.7 19.1 1.41
4 1.6 2"x 4" 23.1 19.5 18.9 1.33

Spacer Readings (Dry Basis %)

16.9 22.6

19.7 22.2

20.6 12.3

18.7

21.3

23.9

16.7

24.5

19.8

18.0

215

11.8

23.9
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OMNI-Test Laboratories, Inc.

Wood Heater Lab Data - ASTM E2780 / ASTM E2515

Manufacturer: Hearth & Home Equipment Numbers: 23,131, 343
Model: Aspen C3
Tracking No.: 2339
Project No.: 0135WS044E
Run#:. 3
Date: 1/17/19
TRAIN 1 (First Hour emissions)
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
B. Front filter catch Filter 0.0 0.0 0.0
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: | 0.0
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 D650 125.8 122.0 3.8
C. Rear filter catch Filter D327 112.9 112.5 0.4
D. Probe catch* Probe 24 114127.1 | 114126.5 0.6
E. Filter seals catch* Seals R713 3393.2 3391.9 1.3
Sub-Total | Total Particulate, mg: | 6.1
Train 1 Aggregate| Total Particulate, mg: | 6.1
TRAIN 2
Sample Component Reagent Filter, Probe Weights
or Dish# | Final, mg | Tare, mg [Particulate, mg
A. Front filter catch Filter D529 116.8 112.6 4.2
B. Rear filter catch Filter D530 112.8 112.8 0.0
C. Probe catch* Probe 25 114299.1 | 114298.7 0.4
D. Filter seals catch* Seals R714 3535.1 3534.1 1.0
| Total Particulate, mg: | 5.6
AMBIENT
Sample Component Reagent Filter # or Weights
Probe # Final, mg | Tare, mg [Particulate, mg
A. Front filter catch* Filter 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
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VERSION:

OMNI Test Laboratories

Manufacturer: Hearth & Home

Model:
Date:
Run:

Aspen C3
01/17/19
3

Control #: 0135WS044E

Test Duration:
Output Category:

Test Results in Accordance with CSA B415.1-09

160
3

Technicians .27~ 2.

HHV Basis LHV Basis
Overall Efficiency] 75.0% 81.2%
Combustion Efficiency 94.9% 94.9%
Heat Transfer Efficiencyj 79% 85.5%
Output Rate (kJ/h) 18,384 17,439 (Btu/h)
Burn Rate (kg/h) 1.24 2.73 (Ib/h)
Input (kJ/h) 24,512 23,252 (Btu/h)
Test Load Weight (dry kg) 3.30 7.27 | drylb |
MC wet (%) 17.36
MC dry (%) 21.01
Particulate (g ) 5.92
CO(9) 236
Test Duration (h) 2.67
Emissions| Particulate CO
g/MJ Output] 0.12 4.81
g/kg Dry Fuel 1.79 71.54
g/h 2.22 88.51
Ib/MM Btu Output 0.28 11.19
Air/Fuel Ratio (A/F) 11.74]

22

12/14/2009
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VERSION: 2.2 12/14/2009

Manufacturer: Hearth & Home Appliance Type: Non-Cat
Model: Aspen C3
Date: 1/17/2019 Temp. Units F (ForQC)
Run: 3 Weight Units Ib (kg or Ib)

Control #: 0135WS044E
Test Duration: 160

Output Category: 3 Fuel Data
D. Fir
Wood Moisture (% wet): 17.36 HHV 19,810 kj/kg
Load Weight (Ib wet): 8.80 %C 48.73
Burn Rate (dry kg/h): 1.24 %H  6.97
Total Particulate Emissions: 592¢ %0 43.8
%ASH 0.5
Averages 0.93 9.46 #DIV/Q!  298.73  66.76
Temp. (°F)
Elapsed Fuel Weight Flue Gas Composition (%) Flue Room
Time (min) Remaining (Ib) co CO, O, Gas Temp
0 8.80 0.39 2.51 295.0 68.0
5 8.30 0.74 6.53 264.0 67.0
10 7.80 0.48 11.34 355.0 67.0
15 7.20 0.40 14.26 401.0 67.0
20 6.60 0.45 15.75 432.0 67.0
25 5.90 0.28 16.39 449.0 67.0
30 5.20 0.46 16.07 458.0 67.0
35 4.50 1.09 17.87 487.0 67.0
40 3.70 1.14 17.34 484.0 67.0
45 3.10 0.46 16.96 483.0 67.0
50 2.60 0.17 14.33 435.0 67.0
55 2.20 0.32 12.48 383.0 67.0
60 2.00 0.52 10.81 344.0 68.0
65 1.70 0.44 9.81 309.0 67.0
70 1.50 0.31 9.69 298.0 67.0
75 1.40 0.40 8.92 279.0 67.0
80 1.30 111 7.46 261.0 67.0
85 1.20 1.32 7.04 245.0 67.0
90 1.10 1.03 7.61 239.0 67.0
95 1.00 1.06 7.61 236.0 66.0
100 0.90 1.24 7.06 229.0 66.0
105 0.80 1.21 7.05 228.0 67.0
110 0.80 1.24 7.06 223.0 66.0
115 0.70 1.35 6.86 219.0 66.0
120 0.60 1.49 6.43 215.0 67.0
125 0.50 1.58 5.98 207.0 66.0
130 0.50 1.56 5.96 207.0 67.0
135 0.40 1.63 5.36 202.0 66.0
140 0.30 1.31 6.22 199.0 66.0
145 0.30 1.20 6.26 200.0 66.0
150 0.20 1.29 6.22 198.0 66.0
155 0.20 1.38 5.92 199.0 67.0
160 0.00 1.59 4.88 195.0 66.0
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OMNI-Test Laboratories, Inc. ASTM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0135WS044E Run Number:
Model: Aspen ¢3 Tracking Number: 2339 Date: _y /9/!//9

Test Crew: B. Davis
OMNI Equipment ID numbers:

Wood Heater Run Notes
Air Control Settings

Primary: Secondary: Eend
MA  Single bw- Rafe Tertiary/Pilot: _az
Fan: ﬂ;ﬁ

Preburn Notes

Time Notes

Added w0.3 & t~ 2l L) confs, borred cobh dur qpPe~ N Y4 s /fbs Do a3
Clsed a~d /9/¢ b~ S}R/A'J—

Test Notes
Sketch test fuel configuration: Start up procedures & Timeline:
YA Bypass: /A
F ihind Fuel loaded by: 65 seco—ds
Door closed at: $'5° Sece ds
L M —— p———] Primary air: s gl o~ Mol
> [>T
{ | —1
| >~ T>=71 Notes: ~/n
1 T \ 7
Time Notes

Filter change was ncctJv-—A» over loched v

Technician Signature:[)/vl — Date: /I//}'l'/c

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
Model: Aspen &3

Test Crew: B. Davis

ASTM E2780 Wood Heater Run Sheets
Project Number: 0135WS044E
Tracking Number: 2339

Run Number:_3

Date:_1/72/5
77

OMNI Equipment ID numbers:

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 _ 72

Cal Value (2) = 22%

Actual Reading __ &2

Piece: Length: Reading: Piece: Length: Reading:
1 AY in /92 7 /%/ _in 129
2 2Y _in 23.9 8 2¥3 in 23/
3 2Y in 230 9 2%y in ALy
4 2Y _in s 10 ¥ in A2
5 in 11 in :
6 in 12 in
Total Pre-Burn Fuel Weight: __/¢. 3 Pre-Burn Fuel Average Moisture:___22. ¢3
Time (clock): _0% 20 Room Temperature (F): _£ & Initials:_/2<.
Test Fuel
Firebox Volume (ft3): 139 Test Fuel Piece Length (in): _ /¢ "
Load Weight Range (Ib): _%§ - 9.23- .} Total Wet Fuel Load Weight (Ib): _§. &
LE-22
Fuel Type & Amount: 2x4:_ ¥ 4x4: '\Z’ﬁ:
Weight (with spacers): _&. & Weight (with spacers):
Piece: Weight (Ibs): Moisture Readings (%DB): Fuel Type:
1 LY 20.0 (F0 _2M0 _Axy
2 [-9 2.y 23 22.3 ANy
3 .+ 2.5 21.F (3-/
4 1L 23/ (9.5 /8.7
5
6
7
Spacer Moisture Readings (%DB)
(€9 23 5y 239
23+ 239 (80 226
20.0 (6. 2.5 222
(¥ 245 (.¥ (23
Time (clock): _ 07 3¢ Room Temperature (F): _£4~ Initials: _ &<

Technician Signature: 43 /7 ) =

Control No. P-SFDT-0001, Effective Date: 01/12/2016
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OMNI-Test Laboratories, Inc. ~ ASTNM E2780 Wood Heater Run Sheets

Client: Hearth & Home Project Number: 0135WS044E Run Number:__3

Model: AspenC.3 Tracking Number: 2339 Date:_t/r 3/1%

Test Crew: B. Davis r !
OMNI Equipment ID numbers:

Wood Heater Supplemental Data

Start Time:__ /727 Booth #:.__E/

Stop Time:_/Y¢ %

Stack Gas Leak Check: Sample Train Leak Check:

Initial: ged __ Final:_ased A_ot @ F"Hg
B_2¢¢ @7 “Hg

Calibrations: Span Gas Co2_[1df  co_Ynay (¢ pen 101

Pre Test Post Test
Zero Span Zero Span
Time (0:04 ;05 /452 | 1952
co 0.6 D9y | oo Ih1!
co 0900 494¢ | 0.000 | 4295
o 1pn ﬂ Ao
Air Velocity (ft/min): Initial:_ <& s Final:_«52 Tunnel Traverse
Scale Audit (Ibs): Initial:__s0.¢/ Final:__r¢- 9 Microtector | dP (in F)
Pitot Tube Leak Test:  Initial:_goed Final: §.-J Reading | H20)
Stack Diameter (in):__ & "' 096 Y
Induced Draft: 0.v . 05y 91
% Smoke Capture;_ (49 7~ sy 2/
Flue Pipe Cleaned Prior to First Test in Series: ,OM0 90
Date:_1/rs//% Initials: __p < 03¢ [Ad
- 05k 9 _
Initial Middle Ending 05 9
Po(inHg) | 290 s 2945 oMy 90
RH (%) 3! 3y Center:
Ambient (°F) | 4o W Lo5Y | U
Tunnel Static Pressure (in H20):
Background Filter Volume: 4_/)_/& Begi_|[12;?g of End of Test
=2/ ~-2
Technician Signature:_£527 )~ Date: ///-/7//9
Control No. P-SFDT-0001, Effective Date: 01/12/2016 Page 3 of 4
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Hearth and Home Technologies
Model: Aspen C3
Project: 0135WS044E

Run 4

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

Wood Heater Test Results - ASTM E2780 / ASTM E2515

Manufacturer:

Hearth & Home

Model: Aspen C3

Project No.:
Tracking No.:
Run:

Test Date:

0135WS044E
2339

4

01/18/19

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

Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p

1.25 kg/hr dry
86 degrees Fahrenheit
14.16 feet/second
9530.2 dscf/hour

0.054 inches H20

Total Time of Test 160 minutes

AMBIENT SAMPLE TRAIN 1 SAMPLE TRAIN 2 FIRST HOUR FILTER (TRAIN 1)
Total Sample Volume - Vm 0.000 cubic feet 26.035 cubic feet 26.081 cubic feet 9.705 cubic feet
Average Gas Meter Temperature 69 degrees Fahrenheit 77 degrees Fahrenheit 78 degrees Fahrenheit 77 degrees Fahrenheit
Total Sample Volume (Standard Conditions) - Vmstd 0.000 dscf 25.456 dscf 25.397 dscf 9.489 dscf
Total Particulates - m, 0 mg 4.8 mg 4.6 mg 22 mg
Particulate Concentration (dry-standard) - C,/C 0.000000 grams/dscf 0.00019 grams/dscf 0.00018 grams/dscf 0.00023 grams/dscf
Total Particulate Emissions - E+ 0.00 grams 4.79 grams 4.60 grams 2.21 grams
Particulate Emission Rate 0.00 grams/hour 1.80 grams/hour 1.73 grams/hour 2.21 grams/hour
Emissions Factor 1.44 gl/kg 1.38 g/kg 0.87 glkg
Difference from Average Total Particulate Emissions 0.09 grams 0.09 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

4.70 grams
1.76 grams/hour
1.41 grams/kg

2.21 grams
2.21 grams/hour
0.87 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 (55-90°F) OK
Negative Probe Weight Eval. OK
Pro-Rate Variation OK

Stove Surface AT OK

o2

Technician Signature:,

Run 4 emissions
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OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Control No. P-SSAR-0002

| Run: 4 Coal Bed
Manufacturer: Hearth & Home Range 1.8 2.2
Model: Aspen C3 (Ib): (min) (max)
Tracking No.: 2339
Project No.: 0135WS044E
Test Date: 43483
Beginning Clock Time: 10:56 Technician Signature: ﬁ 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 9.2 -0.071 644 103 132 281 344 300.8 522 69
1 9.1 -0.07 653 104 131 283 348 303.8 479 69
2 9 -0.067 653 106 131 286 352 305.6 454 69
3 8.9 -0.065 646 107 131 288 355 305.4 432 69
4 8.8 -0.065 633 109 130 290 358 304 418 69
5 8.6 -0.063 626 110 130 293 360 303.8 413 69
6 8.6 -0.064 621 111 130 294 363 303.8 411 69
7 8.5 -0.065 620 113 130 296 365 304.8 416 69
8 8.3 -0.066 625 114 129 298 366 306.4 431 69
9 8.2 -0.067 636 115 129 300 368 309.6 438 69
10 8.1 -0.067 644 117 129 301 370 312.2 440 70
11 8 -0.067 655 118 129 303 371 315.2 444 69
12 7.8 -0.07 669 120 129 304 373 319 456 70
13 7.7 -0.07 697 121 129 306 374 325.4 476 70
14 7.6 -0.07 718 122 129 308 375 330.4 478 69
15 7.4 -0.07 727 124 130 310 376 333.4 472 69
16 7.3 -0.069 732 125 132 312 377 335.6 470 70
17 7.2 -0.068 737 126 133 314 377 337.4 467 69
18 7 -0.068 742 128 135 316 377 339.6 471 70
19 6.9 -0.071 749 129 137 318 378 342.2 475 70
20 6.8 -0.072 760 131 138 321 378 345.6 478 70
21 6.7 -0.071 771 132 140 323 378 348.8 486 69
22 6.5 -0.071 781 133 142 326 378 352 489 70
23 6.4 -0.072 788 134 143 328 379 354.4 488 69
24 6.3 -0.07 794 136 145 331 379 357 488 69
25 6.2 -0.068 794 137 147 334 379 358.2 481 69
26 6 -0.069 786 138 149 337 380 358 468 69
27 5.9 -0.068 773 140 150 340 381 356.8 456 70
28 5.8 -0.065 758 141 152 343 382 355.2 448 70
29 5.7 -0.065 745 142 154 346 382 353.8 440 70
30 5.7 -0.063 734 143 155 349 383 352.8 436 69
31 5.6 -0.063 723 144 157 352 385 352.2 428 71
32 55 -0.062 712 145 158 355 387 351.4 419 69
33 5.4 -0.062 699 146 160 358 388 350.2 410 70
34 5.3 -0.061 687 147 161 361 389 349 401 70
35 5.2 -0.061 674 148 162 363 391 347.6 395 70
36 5.1 -0.06 662 149 164 366 392 346.6 388 70
37 5.1 -0.059 651 150 166 368 393 345.6 382 70
38 5 -0.056 640 151 168 370 395 344.8 372 69
39 4.9 -0.056 628 152 169 373 396 343.6 364 70
40 4.9 -0.055 616 153 171 375 398 342.6 360 70
41 4.8 -0.055 608 154 173 377 399 342.2 355 70
42 4.7 -0.054 599 156 174 379 401 341.8 353 70
43 4.7 -0.054 589 157 175 381 402 340.8 348 69
44 4.6 -0.053 584 158 177 383 403 341 345 69
45 4.5 -0.053 578 159 178 385 404 340.8 341 70
46 4.5 -0.052 571 160 179 387 406 340.6 338 70
47 4.4 -0.052 566 161 180 388 407 340.4 335 70
48 4.4 -0.051 561 162 182 389 408 340.4 329 70
49 4.3 -0.051 555 164 183 391 409 340.4 330 70
50 4.2 -0.051 551 165 184 393 410 340.6 326 70
51 4.2 -0.05 546 166 185 394 411 340.4 322 69
52 4.1 -0.051 542 167 186 395 412 340.4 323 69
53 4 -0.052 540 168 187 397 413 341 325 69
52 of 144

Run 4 emissions


012
Signature


OMNI-Test Laboratories, Inc.

Wood Heater Preburn Data - ASTM E2780

Control No. P-SSAR-0002

| Run: 4 Coal Bed
Manufacturer: Hearth & Home Range 1.8 2.2
Model: Aspen C3 (Ib): (min) (max)
Tracking No.: 2339
Project No.: 0135WS044E
Test Date: 43483
Beginning Clock Time: 10:56 Technician Signature:
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
54 4 -0.05 539 170 189 398 413 341.8 327 70
55 3.9 -0.05 537 170 190 399 414 342 327 69
56 3.8 -0.051 534 172 191 400 415 342.4 324 69
57 3.8 -0.05 533 173 192 401 415 342.8 322 69
58 3.7 -0.049 532 174 194 403 416 343.8 323 69
59 3.7 -0.05 530 175 195 404 417 344.2 324 69
60 3.6 -0.049 529 176 197 406 419 345.4 323 70
61 3.6 -0.048 531 176 198 407 419 346.2 323 69
62 3.5 -0.048 529 177 200 407 421 346.8 322 69
63 3.4 -0.048 528 178 201 409 422 347.6 318 69
64 3.4 -0.048 527 179 202 411 423 348.4 320 69
65 3.3 -0.048 526 180 203 412 424 349 318 69
66 3.3 -0.048 526 180 204 414 425 349.8 317 70
67 3.2 -0.049 524 182 205 416 426 350.6 316 69
68 3.2 -0.049 524 183 207 418 427 351.8 313 69
69 3.1 -0.048 524 185 208 419 428 352.8 316 69
70 3.1 -0.048 523 186 209 421 430 353.8 317 69
71 3 -0.048 523 187 211 423 431 355 313 69
72 3 -0.048 522 188 212 424 433 355.8 315 69
73 2.9 -0.048 522 189 213 426 434 356.8 316 69
74 2.9 -0.047 523 189 214 427 435 357.6 316 69
75 2.8 -0.048 523 190 216 429 436 358.8 316 69
76 2.8 -0.049 524 191 217 431 437 360 313 68
77 2.7 -0.048 525 192 218 433 438 361.2 315 69
78 2.7 -0.048 526 193 220 434 439 362.4 315 69
79 2.6 -0.048 527 193 221 436 440 363.4 316 69
80 2.6 -0.047 526 194 222 437 441 364 315 69
81 25 -0.047 527 195 223 439 442 365.2 311 69
82 25 -0.048 525 195 224 440 443 365.4 310 68
83 2.4 -0.046 524 196 226 441 444 366.2 308 68
84 2.4 -0.051 523 197 227 442 444 366.6 306 69
85 2.3 -0.05 522 198 228 443 444 367 305 68
86 2.3 -0.05 520 198 229 444 444 367 305 68
87 2.3 -0.049 516 199 230 444 444 366.6 301 68
88 2.2 -0.048 513 200 231 445 444 366.6 298 68
89 2.2 -0.049 507 201 232 446 444 366 296 68
90 2.2 -0.048 503 201 233 446 444 365.4 293 68
91 2.1 -0.047 499 202 234 446 443 364.8 289 68
92 2.1 -0.047 494 203 235 446 442 364 283 69
93 2.1 -0.045 488 204 236 445 441 362.8 278 68
94 2 -