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Encore
Run 1 - Fuel Run 1 - Newly Loaded Stove
Run 2 — Fuel Run 2 — Newly Loaded Stove
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WOOD HEATER DESCRIPTION
Appliance Manufacturer: Monessen Hearth Systems
Wood Stove Model: Encore

Type: Freestanding, radiant-type room heater

WOOD HEATER INFORMATION

Materials of Construction: The body of the Encore stove is constructed primarily of
cast iron with a secondary combustion chamber constructed of ceramic materials.

Air Introduction System: Air enters the firebox through an opening located at the upper
left corner of the front of the stove above the left fuel-loading door opening. Secondary
air enters the stove through the bottom back of the stove and is channeled internally to the
entrance of the ceramic combustion chamber located at the back of the firebox chamber.

Combustion Controel Mechanisms: The primary combustion air inlet is controlled by a
handle located at the upper-right side of the stove. The secondary combustion air inlet is
located on the bottom of the firebox directly under the ceramic secondary combustion
system.

Combustor: N/A.

Internal Baffles: A series of baffles are incorporated into the ceramic secondary
combustion system. The flame path is forced to the bottom rear of the firebox where it
enters the combustion chamber. The stove is fitted with a lever-actuated bypass to

prevent spillage of combustion gases from the fuel-loading door when the fuel loading
door is open.

Other Features: There is an optional convection air fan accessory.

“ Flue Outlet: The 8-inch diameter flue outlet is located at the top of the unit.

WOOD HEATER OPERATING INSTRUCTIONS

Specific Written Instructions: See Section 3 of this report. All markings and
instruction materials were reviewed for content prior to printing.

OMNI-Test Laboratories, Inc. 1-6 of 1-48
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. OMNI-Test Laboratories, Inc.

EPA Weighted Average Emissions
EPA Method 28

Document Gonlrol No. P-S5F.0007 (EPA Melhod 28 Welghted Average Emiaslons).xls, Effective Date: 02/08/2005

Client: Monessen Status: Final
Stove Model: Encore (Non-Cat) Stove Type: Non-Catalytic Stove
Test Dates:  6/11/10-6/14/10
Project Number: 227-5-42-3 : : - Weighted Average
Tracking Number: 0 j (g/hr)
S@mmmmw_ﬁﬁwu e/ HAMY 1.6
| MY ) :
ﬂ ) - .
Emission Rate Plot
£ 300
2 a25p
£ 200 | \\ ——
? 180 _ -
E 1.00
8 .50
g o000
'{-;E 0.00 0.50 1.00 1.50 2.00 2.50 100 3.50
o Burn Rate {kg/hr dry)
Run # 1
Burn Rate (dry kg/hr) 0.84
Category 2
Overall Efficiency (%) 63%
Emissions {g/hr) 2.47
Cap (g/hr) 15
Weighting Factor 0.490 28.26%
Heat Output (BTU/hr) 9975 :
Run # 2
Burn Rate (dry kg/ir) 115
Category 2
Overall Efficiency (%) 63%
" Emissions (g/hr) 1.26.
Cap (g/hr) 15
Weighting Factor 0.596 - 34.38%
Heat Output (BTU/hr) 13656
Run # 4
Burn Rate (dry kg/hr) 1.71
Category 3
Overall Efficiency (%) 63%
Emissions (g/hr) 1.1
Cap (g/hr) : 18
Weighting Factor 0.491 2833%
Heat Output (BTU/hr) . 20307
Run # 3
Burn Rate {dry kg/hr) 2.86
Category 4
Overall Efficiency (%4) 63%
Emissions (g/hr) 1.74
Cap (g/hr) 18
- = - - Weighting Factor 0157 - 9.03%
Heat Output (BTU/Mr) 33963/

4«2
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OMNI-Test Laboralories, Inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer:
Model;
Project No.:

Tracking No.:

Run:
Test Date:

Monessen
Encore Non-Cat
#REF!
227-5-42-3

1 non cat
06/11/10

Burn Rate

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

Average Della p
Average Delta H
Folal Tims of Test

0.94 kgfhr dry

93 degrees Fahrenheit
14.7 feelfsecond
9406.3 dscffhour

0.046 inches H20
0.00 inches H20
400 minutes

AVERAGE

SAMPLE TRAIN 1

SAMPLE TRAIN 2

Tolal Sample Volume - Vm
Average Gas Meler Temperature
Total Sample Volume (Standard Conditions) - Vmstd

Total Particulates - ran

Parliculate Concenlration {dry-standard)
Parliculale Emission Rate

Adjusted Emissions

Difference fram Average

£6.30 cubic feat
79 degrees Fahrenheit
55.1 dscf

0.00015 grams/dscl
1.44 grams/hour
2.47 gramsthour

7.5% of the average emission rate 0.19
Welghted Average Emission Rale Limit 4.10 gramsfhour
0.3

60.24 cubic fest
79 degrees Fahranheit
58.4 dsef

8.8 my
‘0.00045 gramsidscf
1.42 gramsfhour
2.43 gramsfhour

0.03 grams/fhour

52.36 cublc feet
79 degrees Fahrenheit
51.9 dscf

8.1mg
0.00016 gramsfdsct
1.47 grams/hour
2.50 gramsfhour

0.03 gramsfhour

7.5% of the welghted average emisslon rate limit

Coolrot Ho, PSSUMNAN [l Tran - 543 Er e Cotcliionslals, Efscf de's. LENH00

Restiits Are Acceptable

Page 1ol1
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OMNI-Test Laboratorigs, Inc.

]-- Runi - -1 non cat |

Manufaclurer:

Wood Heater Test Data - EPA Method 5G

PM Control Module:

|
|
L

Signature/Date:

69

'?D_a‘m

Conlrol No. P-S5U-0003 {Dual Train - 5G Emission Calcutalions).xds, Effeclive dala: 1071802004

Page 1 of 4

611 Run 1 - 56 Work

4«6

Monessen oy
‘Model:  Encore Non-Cat Velocity Traverse Dala _ Dilution Tunne! MW(dry): 22,00 Ibfib-anole Intial Téonel Flow: | 1398 [scfin
Tracking Mo.: L Pl P2 Pt PL4 Pt.S PL6 PL7 Pt.8 Dilution Tonnel MW(wet): __ 28.56 Ib/lb-mole Average Tunnel Flow] 1568 [scfin
Project No.:  227-8-42-3 InitialdP | 0.031 | 0040 [ 0039 | 0.038 | 0030 [ 0038 | 0041 0.040_|"H20 Ditution Tunnel H20: __ 4.00_percent Tunnel Arca: 0.1963 f2
Test Date:  11-Jun-10 Initial Temp,| 99 .99 99 99 99 99 99 99 |oF Dilution Tunnel Static: ~ -D.147 "H20 Post-Test Leak Check (1): _ 0 cfm@"Hg
Beginning Clock Time:  11:15 ' Pitot Tube Cp: 0.9‘5_: ] Post-Test Leak Check (2): 0 ¢finf@"Hg
Recording Interval: 10 rain. OMNI Equipiment Numbers: Test fuel charge adjustment performed at 340 min, door/bypass apen 20'seconds, Meter Box Y Factor: L (1) 1025  (2) Fuel Moisture (dry basis %): 21.05
Total Sampling Time: 400 niin. Refer to calibrations and off site test equipment sheets Barometric Pressure: Hegin| Middle  End  Average Total Particulate (1): 8.8
29.57 | 2957 2957 29.57 "Hg Total Particulate (2): 3.1
. Parti_dulate Sampling Data Fuel Weight, 1b Weod Heater Temperatuze Data, oF Stack
Etapsed | GasMeter | GasMeter |  Sample Sample . . Meter | Meter | Meter Vac. | Meter Vac. | Dilution | Dilution | Pro. Rate | Pro. Rate . . . . . . . . . .
Tie | Cubio oo Cubio Feet | Rato, ofis | Rate, oo g;'z‘;; g{l‘g; ofF | of | IHg | InHg | Tonnet | Tuniel | (10%) | (10%) Rf:g::g gfa’fg; F‘,}“th‘”‘ o || Frobox | Firebox F;f;h"t* Cotbst | A8 ok Fﬁ‘;r FE;‘;"’ IL‘;‘;:"(BI;F '::;li:”{g‘;r Amibient | PRI
Y] @ (1) 2) O _| @ (H 2) Terop. | dP (1) (2) ~
0 o802 | w131 7 000 oo | s | 146 | 06 2.7 w | 0w 777774 150 W7 4 315 307 300 289 g | | 7% | 74 76 | 0050
10 141425 | 428.740 0,15 . 014 0.00 | 000 | 786 | 786 0.6 2.7 98 | 0047 | 101 109 144 0.6 348 296 290 270 257 2922 | 34 77 77 77 0.052
20 142985 | 430.116 0,16 0.14 000 [ 000 | 786 | 789 06 2.1 98 0047 | 104 105 137 0.7 302 278 294 242 231 2694 || 343 76 74 79 0.055
30 144.535 | 431422 0.15 0.13 000 | 000 | 787 | 793 -0.6 2.7 100 | o044 | 107 | 103 | 130 0.7 281 264 318 225 216 260.8 370 77 77 79 0.057
40 . | 146090 | 432811 0.16 0.14 000 | 000 | 787 | 794 -0.6 27 102 | 0046 | 105 108 2.3 -0.75 285 249 340 218 210 260.4 405 77 75 79 0.060
50 147.600 | 434.145 0.16 0.13 000 | 0.00 | 788 | 794 0.6 2.7 102 | 0046 | 108 104 113 0.95 335 242 376 218 269 276.0 426 76 76 79 0.063
60 149.185 | 435430 0.15 0.13 000 | 000 | 788 | 704 0.6 2.7 105 | 0046 | 101 100 10.3 -1 389 235 378 227 215 2890 407 79 77 77 0.061
70 150675 | 436.695 0.15 0.13 000 | 000 | 788 | 794 0.5 -2.7 98 | 0.047 99 97 95- | 08 435 231 368 237 224 299,0 404 77 77 77 0.060
30 152172 | 437970 0,15 0.13 000 { 000 | 788 | 794 -0.6 2.7 102 | 0046 | 1M 99 87 | -08 468 227 361 248 233 307.4 402 79 77 77 0.062
90 153.660 | 439245 0.15 0.13 000 | 000 | 788 | 794 0.6 2.7 103 | 0046 | 100 99 79 0.85 498 223 357 262 244 316.8 40 i 77 77 0.061
100 | 155160 | 440.525 0.15 0.13 0.00 [ 000 | 788 { 794 0.6 2.7 103 | 0046 | 101 99 7.1 0.3 524 219 347 275 253 3216 388 79 77 79 0.059
110 156.652 | 441814 0,15 0.13 000 [ o000 | 788 | 704 0.5 2. 103 | 0048 99 98 6.3 -0.75 535 216 333 285 264 326.6 317 79 79 79 0.057
120 158.151 | 443112 0,15 0.13 000 | 000 | 788 | 704 -0.6 27 w1 | 0047 [ 100 100 5.1 0.6 532 214 3t5 289 268 3216 361 79 77 79 0.055
130 159,643 | ddd.425 0.15 0.13 000 | 000 | 788 | 794 0.6 2.7 101 | 0048 98 100 5.1 06 526 216 298 301 270 a2 350 77 77 77 0.053
140 161,144 | 445715 0.15 0.13 000 | 000 | 788 | 794 0.6 2.7 98 | 0043 99 98 46 0.55 524 216 281 307 272 3200 4| 335 77 77 71 0.052
150 162636 | 447.000 0.15 0.13 000 | 000 | 788 [ 794 06 2.7 9 | 0047 99 98 42 -04 516 212 264 314 268 3148 || 320 77 77 17 0,050
160 164133 | 448297 0.15 0,13 000 | 000 | 788 | 794 -0.6 2.7 96 | 0047 99 99 38 04 500 210 251 314 266 3082 4| 307 75 75 77 0.047
170 165630 | 449.580 .15 0.13 000 | 000 | 788 | 794 0.6 2.7 94 0.048 08 97 3.5 03 480 205 238 316 264 3006 || 292 7 75 77 0.045
180 167.127 | 450.867 0.15 0.13 000 | 0.00 | 788 | 794 0.6 2.7 94 | 0.049 97 96 3.2 -0.3 463 203 225 116 259 2932 :|[ 281 75 75 79 0.042
190 168670 | 452.125 0.15 .13 000 | 000 [ 788 | 704 0.6 2.7 94 | 0047 | 102 96 2,9 0.25 453 203 214 309 255 286.8 [ 270 75 75 77 0,040
200 170215 | 453473 0.15 0.13 000 | 000 | 788 | 194 -0.6 2.7 92 | eods | 103 104 27 02 442 201 203 305 248 2198 1| 257 75 15 77 0.040
210 171715 | 454.835 0.15 0.14 000 | 000 | 788 | 794 -0.6 2.7 92 0046 | 100 105 2.5 02 427 197 195 299 245 2726 | 249 75 75 77 0.038
220 173207 | 456.133 0.15 0.13 000 | 000 | 788 | 794 -0.6 2.7 9z | 0.046 | 100 100 24 -0.15 407 195 186 286 236 2620 ] 238 75 75 77 0.036
230 174710 | 457.430 .15 0.13 000 | 000 | 788 | 794 06 2.7 90 | o046 | 100 100 22 .15 387 190 179 277 229 2524 | 219 75 75 77 | 0.034
240 176.191 | 458725 0.15 .13 000 | 000 | 788 | 704 4.5 2.7 87 | 0049 9 96 2.1 0.1 72 188 171 266 222 243.8 || 218 75 72 75 0.033
250 177703 | 460035 0.15 0.13 000 | 000 | 788 | 704 0.6 27 87 0046 | 101 100 2.0 -0.1 361 184 164 255 216 2360 ;] 210 73 75 77 0.031
260 179.195 | 461339 0.t5 0.13 000 | 000 | 788 | 794 -0.6 2.7 85 0.048 97 98 19 -0.1 350 131 156 246 214 2294 ;| 203 7 72 75 0.029
270 180697 | 462.640 0.15 0.13 000 | 000 | 738 | 794 0.6 2.7 35 | 0048 98 97 1.8 0.1 339 177 151 239 209 223.0 196 72 72 74 0.028
280 182,197 | 463955 | 0.ls 0.13 000 | 0.00 | 788 | 794 06 27 85 0.048 98 98 18 0 319 175 147 237 207 2210 [| 190 72 72 79 0.027
290 183.690 | 465375 .15 0.14 000 | 000 [ 788 | 704 0.6 2.7 84 0.047 98 107 16 -0.2 337 172 140 237 202 2176 || 183 7 72 74 0.025
300 185185 | 466.685 0.15 0.13 000 | 000 [ 788 | 794 -0.6 2.7 85 0.044 | (02 t02 15 -0.1 332 168 140 237 198 2150 1| 178 2 72 75 0.025
310 186.685 | 467.940 0.15 0.13 000 [ 0.00 | 788 | 794 -0.6 2.7 80 | oodd | 101 93 L4 0,1 328 168 135 237 193 2122 176 7 74 76 0.024
320 188.150 | d469.285 0.15 0.13 000 | 000 ] 788 | 794 0.6 2.7 8¢ | 0.046 97 103 1.3 -0.1 321 167 133 234 189 2088 | 72 71 71 78 0.024
330 189.678 | 470.538 0,15 0.13 000 | 000 [ 788 | 794 -0.6 2.7 84 0044 | to4 98 1.3 0 314 169 131 232 184 2060 ' | 169 71 7t 75 0.023
340 191190 | 471.845 .15 0.13 000 | 000 | 788 | 794 -0.6 2.7 84 | 0042 | 105 104 LI 0.2 302 165 131 226 180 2008 .| 172 72 72 76 0.023
350 192696 | 473110 0,15 0.13 000 [ 000 | 788 | 794 0.6 2.7 g4 | 0044 | 102 99 0.8 03 299 163 135 217 i 1974 :| 191 73 71 75 0.026
360 194182 | 474.403 0.15 0.3 000 | 000 | 788 | 794 0.6 27 8 | 0.046 99 99 0.6 -0.2 317 172 146 210 174 203.8 205 73 73 80 0.028
370 195.667 | 475.700 0.15 0.13 000 | 000 | 788 | 794 0.6 2.7 39 | 0044 | 100 102 0.4 -0.2 332 176 155 211 176 2100 - | 217 74 74 80 0.030
380 197160 | 477.020 0.15 .13 000 | 000 | 788 | 794 -0.6 -2.7 87 | 0.046 99 101 0.2 -0.2 343 175 160 211 183 214.4 28 | 74 7 79 6.029
390 198.650 | 478.345 0.15 0,13 000 | 000 | 788 | 704 0.6 27 87 0.046 99 101 e.1 -0.1 355 179 160 212 192 219.6 218 75 75 79 0.030
400 200145 | 479.675 0.15 0.13 000 | 0oo | 788 | 794 .6 2.7 88 0044 | 2 104 0.0 0.1 " 370 181 162 216 199 2256 .| 218 75 75 79 0.030
Avg/Total| 60243 | s2.364 0.15 013 [ o000 | 000 {7888 | 1935 7777774 9218 | oaas | woss | 10052 WWWWWWWZW 108 774 1515 | 7480 | #mwviot | soivion U2 oo
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OMNI-Test Laboratories, Inc.

' Final Lahoratory Report - Method 5G Dual Train

Client Name: Monessci

Dilufion Tunnel Particulate Calenlations

Equipment Numbers:

Model: Bocore

Refer to calibrations and ofY sife test

Run# Run 1 noo-cat

Train #:

A

Project No.: 227-8-42-3 equipment sheets Date: 06711410
Tracking No.: '
Sample Component Reapgent Filter # or Weights
Probe # Finat, mg Tare, mg  Pariicufate, mg

A. Front filter catch Filter F688 1242 162 20
B. Rear filter caich Filter F687 111.1 -110.6 0.5
C. Probe catch Prabe B 84218.8 84218.5 0.3
Total Particulate, mg : 33

Componeat Equations:

A. Front filter catch

Final (ing)} - Tare (g} = Particulate, mg

B. Rear filter catch

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

C. Probe catch

Final (mg) - Tarc (ing) = Particulate, mg

Dom-n_anl Conirol Mo, P-5SX-0003, Effective Dete: 81772006

Amnalyst:

Page jol 1

4 =6

Date:  ~F LR

or 4-47
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OMNI-Test Laboralories, Ine.

PRINT Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Caleulations
Client Name: Mongssen Equipment Mumbers: Run # Run 1 non-cat
Model: Encore Refer fo calibrations and off site test Train #: B
Project No.: 227-8-42-3 equipment sheets Date:  06/11£10
Tracking No.:
Sample Component Reagent | Filter#or Weights
Probe # Final, mg Tare, mg  [Particulate, mg
A. Front filter catch . Filter FoR6 1326 125.0 74
B. Rear filtcr catch Filter F68S 1164 115.9 0.5
C. Probe catch Probe F 783318 78331.8 0.0
Total Parliculate, mg : 8.1
Component Equations:
A, Front filter catch Einal (mg) - Tare (mg) = Particulate, mg
B, Rear filter catch Final (mg) - Tars (mg) = Particulate, mg
C. Probe catch Final {mg) - Tare {mg) = Patticulate, mg

Date: 1‘2, HE }

4«7 OF 4-87
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OMNI-Test Laboratories, Inc.

FUEL DATA
Client: m
Model: M L\'L"b
Project #: _94?2‘ Tracking#: __ .
Date: f;,;[ W/ZOY> - Test Crew .’ﬁ Run # \

OMNI Equipment 1D #:
FUEL LOAD PREPARED BY: __ Do D\‘{Y\Qh‘%\ﬂﬂs SN0 DISkINS,. dneese b\{’ﬁ

FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,
DIMENSIONAL LUMBER.

PRE-BURN FUEL
MOISTURE CONTENT (METER —— DRY BASIS)
CALIBRATION:  Cal Value (1) =12% Actugl Reading ~ VL
: " Cal Value (2) = 22% Actual Readmg iy
Piece - Length Readings Type
1 {in_ft N AT 1?- 3 T\
2 Lin_f {3 Lz, Ao E 3 L\
3 fin m. Z.7) _ :&&\_r!
Length of cut pieces: G inches Pre-Burn Fuel Average Moisture: 10, Q‘s 2

-

Time (clock): ﬁsﬁ Room Temperature (F): q" Initials:;___ ;’\'

| TEST FUEL _
FUEL TYPE AND AMOUNT: 2x4 "L ax4 L
CALCULATED LOAD WEIGHT: L -(#-1@.4 ACTUALLOAD WEIGHT: E :l% (2% 4)
- 19 (4x4)
FUEL PIECE LENGTH: 192" —_ 15200 Total
- ER——
PIECE READINGS IYPE
1 7/\( & 14 ‘L2I. S . _Zi%_ .
2 1 - 1 .
3 lQ.q l% ﬁ 1%.¢ ux
4 Lﬁ,z 0.3 iq . Uy Y i
5 : N
6
;
8
9
10
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: _ L\ 0B
_ Time (clock): _;tl"ii | Raom Temperature (IV): i N Initials: _’EL

- Technician signature: MQ@; 22 f;’ ﬂ ‘AQ Date: C"“ i/2 Oit) o

4.9 0F4"'47
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OMNI-Test Laborafories, Inc,

Run Notes
Client: Monessen
Model: &yuxe
Project #: 294-5-41-5
Tracking #:
Run #: i Date: (/11 /1O\D
Test Crew: Jesephn A Tioos
OMNI Equipment ID #(s): ber by cwlibrokions and dtf eite_kesk equipment sheds
PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

SECONDARY: ﬁma

PRIMARY"

rermiary: N [I%

?U\\ Y (.\bSeld

FAN: yos

PREBURN SETTINGS AND ACTIVITIES

' " FAN ADD | ADD |
AIR (THERMO) CHANGES : RAKE
TIME 1} bR IMARY/SECONDARY/TERTIARY gﬁmgg f‘dETL thvET'" coalL | COMMENT
7 Bt [09ened ypass painen dotts oo - - N3 v SHirTing ceal
b%m"h "o . — - l‘b v h
(00w u - — v ://’ ‘,: |
LZ0win I - ~ 19 :
o TEST _
TEST FUEL CONFIGURATION SKETCH ' - START UP PROCEDURES
{INDICATE VIEW ANGLE) ' BYPASS: <lo%ed @ &GO
FUEL LOADING Doy € @ Aﬁmc
. DOOR:
PRIMARY AIR: el @ G5ec
OTHER:
DESCRIBE OR SKETCH TEST SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCIBLE) _ -(:\ P’A
PRIMARY: SECONDARY: H\x
TERTIARY: -~ NIk
S\(Q\\hl L\U%QA S
_ . FAN: \!zeﬂ.
Technician signature: e Date: (f / l | N,CNO
: 4-10 0F 4-47
. . ' Page 1 of 1

Conlrol No. P-SFAK-0007.doc, Effective date: - 05/09/2008




OMNI-Test Laboratorfes, Ine.
Supplemental Data EPA 5G/5H
cient: Mopesen

Model: EX\Cexe |
Project #: 2;22:‘6’1"2’3‘ Tracking #:
Date: ___ [, [IL[2ANO - | Run #: \ Booth:
R RS oxark p;wnq-tkes\"‘ll !
Test Crew: :R | ___ Start Time: st “““h\é‘\ap Time:__&150 PV i

OMNI Equipment #(s):

Gas Analyzer Train Leak Check:
Stack: Dilution Tunne! (Method 5G Only):

Initial: initial;

Final: Final____ -
Calibrations: Span Gas 715 /\ CO,(DT):

N2 Span 2 Sp n /Nz Sp n Ngfsk-an Nz Span | N, Span | N, Span

Time / / / [\

o | 2 e v

co, [ /] ] \

/
__¢o [
CO, (DT) / | [u/ / [

g ' 5 s
Stack Diameter (inches): ___{siin o f yico < Jio
Air Velocity (fmin):  Initial: __4ArBREttbn Final: 3ok
Scale Audit (Ibs): Pretest: ___ 10 Post Test: ___{(D
Induced Draft: ,B/ %Smoke Capture: toG6 T,
Pitot Tube Leak Test: Pre: v/ K Post __JFC
Flue Pipe Cleaned Prior to First Test in Series: Date:  (o{{p Initials: h
- initial Middle ~ Ending |

PnMg) | Sedl et 5042 0ovk| B ek

Room Temp (°F) A & | I AR AT WK
Date: _(o/1 (£ 2010

- Technician signature:

Control No. P-SFAQ-0008.doc, Effective dale: 0509/2008 Page 10of 1




Model: Encore
Monessen Hearth Systems
P.0. Box 50!

Bethel, VI 05032

Run 2

OMNI-Test Faboratories, Inc. 4-12 Of 4-47
Certification Test Report dafed July 2000: Vomui-sbs\Users Files\ Testing b, i22P-S-42-3 M Encore Non-Calalysfid27-5-42-3




CMNI-Test Laboralories, inc.

Wood Heater Test Data - EPA Method 5G

Manufacturer:
Model:
Project No.:

Tracking No.:

Run;
Test Dale:

Monessen
Encore Non-Cat
#REF!
227-5-42-3

2 non cat
06/12/10

Burn Rate

Average Tunnel Temperalure
Average Gas Velocily in Dilution Tunnel - vs
Average Gas Flow Rate In Dilutlon Tunnel - Qisd

115 kgthr dry
92 degrees Fahrénheil
14.2 festfsecond
9078.8 dscffhour

0.043 inches H20

Average Delta p
Average Delta H 0.00 inches H20
Total Tirme of Test 290 minutes
AVERAGE SAMPLE TRAIN 1 SAMPLE TRAIN 2

Total Sample Volume - Vm
Average Gas Meler Temparalure
Total Sample Volume (Standard Conditlons) - Vimstd

Total Particulates - mn

Particutate Concentralion (dry-slandard)
Particutate Emission Rate

Adjusted Emissions

Difference from Average

40.23 cubic feet
71 degrees Fahrenheit
40.0 dscf

0.00007 grams/dscf
0.64 gramsthour
1.26 gramsfhour

7.5% of the average amission rale 0.09
Weighted Average Emission Rate Limit 4.1¢ grams/hour
7.5% of the weighled average emission rate limit 0.31

42,86 cubic fest -
70 degress Fahrenheit
42,1 dscf

2.4 ing
0.00006 gramstdscl
0.52 grams/hour
1.05 grams/hour

0.21 grams/hour

37.60 cubic feet
72 degrees Fahrenheit
37.8 dscf

3.2 mg
0.00008 gramsidscf
0.77 gramsihour
1.46 gramsfhour

0.21 gramsfhour

Ctwdrcl Mo, PSS UM (Do Tram - 50 Erbron Caiodalonsiah, EFGela @t Ao

Results Are Acceptable

Page 1ol 1

413
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OMNI-Test Laboratories, inc.

Manufacturer: Monessen

Wood Heater Test Data - EPA Method 5G

PM Control Madule:

2900 Ibfib-mole

Signature/Date: M

Tunnel Vgibeity: 1414

fr/efe,

Model: Encore Non-Cat Velocity Traverse Data Dilution Tunnel MW(dry): Intial Tufined Flow: | 1488 [scfin
Tracking No.: [0 Pl Pt2 PL3 Pi.d4 PL5 Pt6 PL7 PL8 Dilution Tunnel MW(wet); 28.56 16/lb-mole Average Tunned Flow] 1513 |scfn
Project No.: 227-8423 InitialdP | 0.034 | 0.040 | 0046 | 0046 | 0033 | 0045 | 0.047 0041 |20 Dilution Tunne! H20; 4.00 percent Tunnel Area: 0.1963 12
Test Date:  12-Jup-10 Initial Temp.] 94 94 o4 94 94 94 94 94 oF Dilution Tunnel Static: 0.14% "H20 Post-Test Leak Check (1): 0 ciin@"Hg
Bepitning Clock Time:  10:25 - - Pitot Tube Cp: 0.9 Post-Test Loak Check () 0 cim@"Hg
Recording Interval: 10 min. OMNI Equipment Numbers: Refer to off site test equiptnent and calibrations Meter Box Y Factor; 1{1) LO25 (2 Fuel Moisture (dry basis %): 20.89
Total Sampling Time: 290 min. Barometric Pressure: Begin' Middls  End  Average Tota Particulate {1}: 2.4
20.57 . 2954 29.51 2954 'ilg Total Patticulate (2): 3.2
d
Particulate Sampling Data Fuel Weight, 1b Wood Heater Temperatllrl'e Data, oFf Stack
Elapsed | Gas Meter | Gas Meter [ Sample Sample . .. | Meter | Meter | Meter Vac. | Meter Vac. | Dilution | Dilation | Pro. Rate | Pro. Rate . , . . . . . . , .
Ti]:ne Cubic Feet | Cubic Feet Rate,l:rm Rate,];ﬁn gﬁf(“l"; g{{"g; oF | ofF { InHg InHg. | Tonnel | Tunnel | (10%) | (10%) Rf:g'iig é‘;:‘f;‘; F‘.f:;"" g’;ft';‘]’: Fg::ﬁ" F‘I'ili’{’x Fl'{f;‘:" Ca}:':'ft "S\:ff‘:fe" Stack FEI:)M F(‘;';r I:x‘;ﬂﬁ;r I‘;‘:t“é‘;’r Ambient Dﬁzﬂé“'
(0] 2 (L 2) [CH I )] 4] @ Temp. de [ €)] 2) : . .
0 | 200283 | 419677 777 000 | ess | [ 0.5 2.8 9| 777777 58 17 470 332 269 297 282 3300 | o8] 63 69 69] 0.050
10 201705 | 481015 0.14 0.13 000 | 000 | 705 | 71 0.5 28 90 | 0.045 04 101 14.3 -0.5 353 303 253 264 251 2848 305 71 7 71| 0051
20 203210 | 482.335 0.15 0.13 000 | o000 | 70 | 712 0.5 2.8 50 0.046 99 99 13.7 0.6 206 282 258 234 228 261.6 332 7 69 69] 0.055
30 204700 | 483.633 0.15 0.13 000 | 0g0 | 70 | 714 0.5 2.8 90 0.044 100 99 -1 130 -0.7 290 264 275 2i5 212 2512 364 69 69 69 0.058
40 206.179 | 484.937 0.15 0.13 000 | 000 | 700 | 115 0.5 28 99 | 0.043 01 102 12.0 1 347 245 308 210 213 264.6 453 7 71 71| 0087
s0 | 207650 | 486248 0.15 0.13 000 | 000 | 702 | 715 0.5 2.8 103 | 0045 99 166 10.7 -1.3 401 230 351 2117 21 284.0 473 n 71 7t 0,070
60 209.124 | 487.556 0.15 0.13 000 | 000 | 702 | 718 0.5 2.8 105 | 0045 99 100 9.3 14 453 21 384 229 234 304,2 485 73 73 1l 0072
70 210598 | 488372 0.15 0.13 000 | o000 | 702 | 716 0.5 28 105 | 0046 93 100 3.1 -1.2 488 212 369 247 253 3198 , 483 73 n 69| 0072
20 212070 | 490.185 0.5 0.13 0600 | 000 | 702 | 716 -0.5 2.8 108 | 0044 100 102 7.0 -L.1 527 208 408| 260 271 3348 | a0 73 73 71| 0069
90 213540 | 491.495 0.15 0.13 000 | 000 { 702 | 716 0.5 2.8 107 | 0044 100 102 59 -1.1 544 204 208 276 284 3432 | 477 74 74 72{ 0068
100 215015 | 492.503 0.15 0.13 000 | 000 T 702 | 718 0.5 2.8 106 | 0.044 101 102 50 0.9 550 204 399 290 295 3476 | 460 73 7 69| 0068
110 216490 | 494,102 0.15 0.13 000 [ 000 | 7021 716 0.5 2.8 100 | 0.046 58 93 4.2 0.8 538 m 378 302 302 3463 | 417 74 7 70| 0.065
120 217965 | 495.395 0.15 0.13 000 | 000 | 702 716 -0.5 2.8 95 0.042 102 102 3.5 -0.7 553 209 350 308 304 3448 | 387 72 72 22| 0061
130 219437 | 496.678 0.15 0.13 000 | 000 | 702 | 716 0.5 2.8 96 0.043 101 100 3.1 -0.4 539 210 324 314 305 3384 372 73 7 73] 0.059
140 220918 | 497.973 0.15 0.13 000 | 000 | 702 | 716 0.5 2.8 95 0.042 102 102 27 0.4 534 209 304 317 304 1336 356 72 72 70| 0.056
150 222396 | 499272 0.15 0.13 000 [ 000 [ 702 | 706 0.5 28 94 0.043 101 101 ] -23 0.4 525 209 287 324 300 3200 | 343 72 70 72| 0054
160 223871 | 500.553 0.15 0.13 a0 {000 | 702 | 116 -0.5 2.8 o1 0.044 99 98 1.9 0.4 519 209 272 an 295 3236 328 70 70 72| 0.052
170 225354 | 501.823 0.15 0.13 000 | 000 | 702 | 16 -0.5 2.8 89 0.044 100 97 17 02 530 203 255 320 291 7.0 309 70 70 70! 0.049
180 226,836 | 503.123 0.15 0.43- [ o000 | 000 | 702 | 116 0.5 28 87 0.042 102 102 1.5 0.2 495 209 237 313 284 307.6 293 70 70 72| 0046
190 228318 | s04.401 0.15 0.13 000 [ 000 ] 702 | 716 0.5 28 87 0.044 99 98 1.3 0.2 478 209 m 307 279 299.0 79 70 70 70f  0.044
200 229856 | 505.672 0.15 0.13 000 [ 000 | 702 | 7r6 -0.5 2.8 87 0.042 106 100 12 0.1 458 207 211 208 272 289.2 268 70 70 700 0.042
210 231.386 | 507.000 0.15 0.13 000 | 060 | 702 716 0.5 23 85 0.042 105 104 11 0.1 443 205 200 201 263 280.4 259 70 70 70| 0.040
220 232.865 | 508345 0.15 0.13 000 | 000 | 702 | 116 0.5 28 84 0.041 | toz 105 0.9 0.2 434 202 194 287 256 2746 252 70 n 700 0039
230 234224 [ 509.523 0.14 0.12 000 | 000 | 702 | 716 4.5 28 82 0.040 a5 94 0.8 -0.1 424 202 190 280 250 269.2 244 70 70 0 0.039
240 235730 | 510.796 0.15 0.13 060 [ 000 | 702 | 716 0.5 2.8 82 0.042 103 59 9.7 -0.1 406 198 181 274 243 260.4 239 68 68 70| 0038
250 237210 | 512,077 0.15 0.13 000 [ ooo | 702 ] 716 05 28 82 0,040 104 162 0.5 02 391 196 176 267 234 2528 230 67 67 69]  0.036
260 238698 | 513,352 0.15 0,13 000 [ 000 [ 702 | 7116 0.5 2.3 82 0.039 105 | . 103 0.4 -0.1 383 194 168 261 231 2474 9 70 &8 70| 0.036
270 240220 | 514.638 0.15 0.13 000 [ o000 [ 702 ] 716 0.5 2.8 82 0.040 106 102 0.3 -0.1 378 190 164 256 226 2428 2. 68 68 700 005
280 241.657 | 515922 0.14 0.13 000 [ o000 [ 702 ] 7116 -0.5 23 82 0.041 99 161 0.1 02 378 185 157 254 224 239.6 wm 69 67 72{ 0034
290 243.145 | 517.280 0.I5 0.14 000 [ 000 [ 702 | 716 -0.5 28 [ 83 0,042 102 106 0.0 -0.1 76 181 153 250 28 236.4 78 68 70 72| 0.032
r ry V. ., o .,
AvgTotal| 42862 | 37.603 0.15 013 [ 000 | owo |m22 s 777777772 01 | 003 | w0rs | 1007 T YA Y T304 9% 7 1m0 | 1043 | sovia | o ] 002
Conlrol No. P-S5U-0003 (Dusl Train - 56 Emission Calculations).ds, Effeclive date: 10/18/2004 Paga1of 1 632 ?-uni.i(; wqab?k {35!%27




OMNI-Test Laboratories, lc.

- | PRINT

Final Laboratory Report - Method 5G Dual Train

Dilution Tunnel Particulate Caleulations

Run #:.

Client Name: Monessen Equipment Nur-nbers: Run 2 nen-cat
Madel: Encore Refer to calibrations and off site test Train #: A
Project No.:  227-8-42-3 equipment sheets Date:  06/12/10
Tracking No.:
Sample Component Reapent | Filier # or Weights
Probe # | Final, mg Tare, mg  [Particulate, mg
A. Front filter catch Filter Fo84 1134 1115 24
B. Rearfilter catch Filter I'683 125.6 125.6 0.0
C. Probe catch Probe I 77920 77915.6 0.1
Total Particulate, mg : 25
Compaonent Equations:
A. Front filter catch Final (mg} - Tare (mg) = Pacticulate, ng
B. Rear fifter catch Final {mg) - Tare {ng} = Particulate, mg
C. Probe caich Final {ng) - Taze (mg) = Particulate, mg
Analyst: ale: ﬂ 7 ﬂ[i }
4 .o 1 5 ’O F 4 e a 7 :

. i)ocunirml Conliol No, P-S5X-0000, Effective Dale: 712006

Faga1af1

&-12 Run 2 {calegory 2) baln A



OMNI-Test Laboratories, inc.

BRINT Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations
Client Name; Monessen . Equipment Numbers: : ' Run #: 'Run 2 non-eat
Medel: Encore ) Refer to calibrations and off site test Train #: B
Project No.: 227-5-42-3 equipment sheets Date:  06/12/10
Tracking No.: )
Sample Component ’ Reagent | Filter # or Weighls’
' Probe # | Final,mg | Tare,mg [Particulate, mg
A. Front filter catch _ Filter | F682 1192 165 | 27
B. Rear filter catch Filter F681 1103 10%.3 0.5
C. Probe catch Probe E 829793 82979.3 0.0
Total Particutate, mp : kv
Component Bquations: .
A. Front filter catch : Pinal {mg) - Tare (g) = Partticulate, mg -
B. Rear filter caich ' Final {mg) - Tare {mg) = Particulate, mg
C. Probe catch Final {ing) - Tare (mp) = Pasticulate, mg

pate: 2D

43¢ CF 2-87

Documenl Sontiol No, P-SSX-0003, Effectiva Date: 8772006 Page 4 of 6-12 Run 2 {calegory 2] lrain B
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OMNI-Test Laboratories, Inc.
FUEL DATA

Client: Moviecsen?

Model: _ZOC. 4175
Project #: qglf\"! 'l?ackmg#

Date: {Q{[Lzzojg Test Crew: :% Rn#:_Z nencal

FUEL DOUGLAS-FIR SPECIES UNTREATED AIR-DRIED, STANDARD GRADE OR BE'ITER
DIMENSIONAL LUMBER,

PRE-BURN FUEL - !
MOISTURE CONTENT (METER —— DRY BASIS}
CALIBRATION:  Cal Value (1) = 12% Actual Reading {2
© Cal Value (2) = 22% Actual Reading_ 22..%_
Piece Readings . Type
1 ﬂ ' K% 2053 2:F M
2 ft l grk : _ 9 J‘ 71’- {
3 n ft .0 l%-% g3 ¢y
Length of cut pieces: o inches Pre-Burn Fuel Average Moisture: 1%, T4

Time (clock): A 39 Room Temperature (E); 69 Initials; _:R-

. TEST FUEL _
FUEL TYPE AND AMOUNT:: 2 %4 Z 4xq4 T
QALQ!I[AIEDLQA_D_}SLELGHI \lle~ V3.4 ACTUALLOAD WEIGHT: ___ - 1%% (2x 4)
, (4% 4)
FURL PIECE LENGTH: 1972" ' \'j % Total
MOISTURE CONTENT (METER - DRY BASIS)
PIRCE, READINGS TYPE
1 AN 3.2 14 _LxM
2 _2Zn2. Ty 94 - Zxiy
3 14.4 20.1 It 7 U xy
4 1z.% 233 23.8 Ly
s _
6
7
8
9
10 .
OVERALL TEST FUEL LOAD MOISTURE A VERA GE: 1_,Q 33
Tiﬁle {(clock): ':,' "[ L | Room Temperature (F): CQ b Initials: : ;S

Date: éalﬂ ﬂ,{ﬂ[) -

Techinician sighatire;

d«98 OFa-47

Control No. P-SFB-0007.dec, Effective date: 05/08/2008 Pagel of 1



OMN/I-Test Laboratories, Inc.

, Run Notes
Client: Monesen
Model: _gnwre
Project #: 2243~ 42->
. Tracking #:
"_a’fegofy 1 Run#: _L noncak Date: _ (1] Z/ 2010
Test Crew: __ Josepn & T lGeeys
OMNI Equipment ID #(s): haker Lo coloroXians ar\r\({&_f;&kﬁ_\:ﬁﬁ_(wmdj\neﬁks
- PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST Bz ACCURATE AND REPRODUCABLE)

SECONDARY: + _ugea\_

PRIMARY:
,1-
L) TERTIARY: N
N _
FAN: ¥e5
PREBURN SETTINGS AND ACTIVITIES
' - FAN ADD | ADD '
AIR (THERMO) CHANGES . RAKE
TIME LAOANGES SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY | ciiane | | funr | COAL .
L5min [opened loy sz Wwhen dobT apened - - - v Stired cgals
HSmin 1 n - - A v W
4hmin u L ~ - .40 Vi "
TEST

TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES

(INDICATE VIEW ANGLE) ' BYPASS:
FUEL LOADING
DOOR: Closeal (@ (pORel,
L+ u l PRIMARY AlR:
" _
o \j _ OTHER:

DESCRIBE OR SKETCH TEST SETTINGS BELOW:
{SETTINGS MUST BE ACCURATE AND REPRODUCIBLE)

PRIMARY:

SECONDARY: fﬂj\e’d

TERTIARY: AN

{ook above
SR - o . FAN; }&S
Date: M[Zﬂl@

Q19 OF 4-87
Paoe 1 of 1

Technician signature:

Conitrol No. P-SFAK-0007.doc, Effective date: 05/09/2008



OMNI-Test Laboratoriss, Inc.
Supplemental Data EPA 5G/5H

Client: Maonessen

Model: &Encove - |

Project #: 1248 AL Tracking #:

Date: __(»/12./720\0 - _' ‘Run# 7. Booth:
Test Crew: "S:( %Mng‘%r? %r%erj&wsmp Time:_ >k

OMNI Equipment #(s): ‘?‘\Q,QQ}( o d a\ib{d&‘\ms o off sike beak eauu\pmo\ S\'\ée,]rﬁ

Gas Analyzer Train Leak Check:

ution/Tunnel Method 5G Only):

Stack:
Initial: __ injtial:
Final: iHal: _
Calibrations; Spanj{ / COs: / CoO: COLDT):
N2 Sp N} Spgﬁ Nz Sgén N3 Sp/én an | Nz Span | N, Spaﬁ
e [~ /7 1) | |
o | 7 [/ 1T/ 177

co | [ W) [/ 7] ]

CO L /| / /

CO, (DT) I/ / 1

P | N
Stack Diameter (inches): b inches L@k\“\% ‘é‘flﬂw W“\:Aﬁ
Initial: __ Pl Final Ok

Air Velocity (ft/min):
Scale Audit (Ibs): Pretest: ___ /O ~_PostTest _ J]O
Induced Draft; . %Smoke Capture: 100 9,

Pitot Tube Leak Test: Pre:  / .j‘i' Post: ‘R/iﬁ : :
Initials; . B |

Flue Pipe Cleaned Prior to First Test in Series: Date: 6 / (o

: Initial Middle Ending
Pb (in/Hg) 2642 14 9% B 9904 L0-66 199)
Room Temp (°F) % (9 Lo L |

Date: (g ARV

- ~Technician signature: _

4-20 OF 4-47;
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Model: Encore
Monessen Hearth Systems
P.0. Box 501

Bethel, VT 05032

Run 3

4-21 of 4-47

OMNI-Test Laboraiories, Inc.
Ceriification Test Repor! duted July 2000 Vonmi-sbs\Users Fites\Testing'M 1227-8-12-3 M Encore Now-Cafalys1227-8-42-3




OMNI-Test Laboratorias, Ing.

Wood Heater Test Data - EPA Method 5G

Manufacturer;
Model;
Project No.:

Tracking No.:

Run:
Test Date:

Monessen
Encore Non-Cat
#REF1
227-5-42-3

Run 3

06/14/10

Burn Rate

Average Tunnel Temperature
Average Gas Velocily in Dilutfon Tunne! - vs
Average Gas Flow Rate in Dllulion Tunnel - Qsd

Average Delta p
Average Delta H
Total Time of Test

2,868 kg/hr dry

137 degrees Fahrenheit
14.6 festfsecond
8577.7 dscffhour

0.042 inches H20
0.00 inches H20
120 minutes

AVERAGE

SAMPLE TRAIN 1

SAMPLE TRAIN 2

Tolal Sample Volums - Vm
Average Gas Meter Temperalure
Total Sample Volume (Standard Conditlans} - Vmsid

Total Pariculates - mn

Particulate Concenlration {dry-siandard}
Particulate Emission Rate

Adjusted Emlssions

Difference from Average

16.59 cubic feet
71 degrees Fahrenhsit
16.3 dscf

0.00011 grams/dscf
0.95 grams/nour
1.74 gramsfhour

7.5% of the average emlssion rate 0.13
Welghted Average Emisslon Rate Limit 4.10 grams/hour
7.5% of the welghted average emission rale Imit 0.31

17.59 cublc fest
70 degrees Fahrenheit
i7.2 dscf

1.9 mg
0.00011 gramsfdsci
0.95 grams/hour
1.74 gramsfhour

0.01 gramsfhour

15.59 cubic feet
73 degrees Fahrepheit
156.5 dscf

1.7 mg
0.00011 gramsfdsck
0.94 grams/hour
1.73 gramsfhour

0.01 grams/hour

Conrod Ha, P-SSUL000 1 (D0 Tréa - 56 Emasin CalowhSora) ¥l Ercchos date: L2207

Results Are Acceptable

Paga 1of1
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OMNi-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

f X
e L R gD

Manufaciurer:  Monessen : ) PM Cantrol Module: Tunnel 14.
Modet: - Bncare Nor-Cat Velocity Traverse Data Dilution Tunnel MW(dry): 2900  IbAb-mole Intial Tunne! Flow: | 1389 [scfm
Tracking No.: ] Bl PI2 PL3 PL4 PLS PL6 Pt.7 PL8 Ditution Turmel MW{wet): 2836 Ihib-mole " Average Tunnel Flow] 1430 |scim
Project No.:  227-8-42-3 ) : Initial dF | Q.034 0.044 | 0.043 0.039 0.029 0.040 0.046 0,042 |"H20 Dilution Tannel H20: 400 percent Tunncl Area: 0.1963 ft2
Test Date:  14-Jun-10 ' - nitial Temp.| 138 138 138 138 138 138 138 138 oF Dilafien Tunnel Static: -0.1 _IS_ "H20 ) Post-Test Leak Check (t): 002 @ 4.5 cfin@"Hg
Beginning Clock Time: 09:36 . . Pitot Tube Ca: 0.99 Post-Test Leak Check (2): 005 @ -7 cfin@"Hg
Recording Interval: 10 fvin. OMNI Equipment Numbers: Refer to calibrations and off site test equipment sheets Meter Box Y Factor: qz(l) 1.025 (2} Fuet Moisture (dry basis %) 21.14
Tolal Sampling Time: 120 min. : . . Barometric Pressure: Begi Middle End  Average Total Particulate (1): 1.9
' 2030] 2929 2028 2929 "Hg Total Particulate (2): K
_ Particulate Sampling Data Fue! Weiglt, 1b . Wood Heater Temperatijre Data, oF Stack
Elapsed | Gas Meter | Gas Meter |  Sample Sample , . Meter [ Meler | Meter Vac. | Meter Vac. | Dilution | Dilution |Pro. Rate | Pro. Rate . . . . . . . . . .
Time | Cubio Feet | Cubio Fect Rato, o | Rate, efn g{l"z‘;;' g;;r(i;; oF | ofF | mHg | W Hg | Tumet | Tumnel | (10%) | (10%) Rz:;::g g?f:; F',‘;?D"p‘”‘ g’:"::’nf F;;:g:" F‘;;‘;;’" Fl‘{fg‘:’t" C“E‘:'ifs‘ ‘;:f;:i" stack | T E']‘;"’ FEIZ‘;" ]L“x‘:lf:"(?;r I':x‘;;“(gj' Ambient DE%“‘
(1 2} () (2) ' (1 (2) () (2) Temp. dP (D 2} . .

0 V26400 | sss221 gz 000 looe | w | | 01 29 | 138 | o0 777 153 V7] 658 502 290 36 | 42 216 | 1 | | 2 | oom
10 287.935 556.601 0.15 0.14 0.00 0.00 69.8 | 723 -0.7 -2.9 132 0.041 106 107 13.4 -1.9 575 422 326 298 296 3834 607 79 70 70 0.075
20 282420 557.940 0.15 0.13 0.00 0.00 02| 25 -0.7 29 143 0041 | 103 105 1.1 -2.3 592 374 359 283 281 377.8 6d | 79 7 71 0.082

. 30 250,901 559.240 0.15 013 0.00 0.00 702 | 72Ss -0.7 -2.9 150 | 0042 103 102 89 22 650 113 381 286 286 3872 705 7% gl 71 0.086
40 292.367 560517 0.15 0.13 0.00 000 | 702 | 725 -0.7 -2.9 145 0.043 160 a8 ?.2'_ -1.7 693 305 arn 312 292 - . 31958 661 80 80 [ 0.085
50 293.860 561.800 0.15 0.13 0.00 0.00 W2 | 725 -0.7 -29 144 0.042 103 100 5.6 -1.6 o 282 164 325 304 397.0 634 | 78 80 71 0.034
60 295.340 563.084 0.15 0.3 0.00 0.00 02 | 7126 (1.7 -2.9 139 0.043 100 98 4.4 -1.2 10 267 343 328 315 392-611 604 18 &0 72 0.081
70 296.790 564.364 0.15 0.13 0.00 0.00 M2 | 726 -0.7 2.9 137 0.043 o8 98 34 -1 700 259 319 335 122 187.0! 579 80 80 T2 0.079
80 298.183 565.647 0.14 0.13 0.00 0.00 03 | 126 -0.7 29 133 0.044 93 .97 25 -0.9 698 252 299 341 321 3822 574 78 80 2 0.078

.90 299.633 566.937 .14 0.13 0.00 000 703 | 126 -0.7 29 136 0.040 102 02 1.5 -1 121 245 302 156 314 3916 5714 78 80 72 0.077
100 301.085 568.225 015 0.13 0.00 0.00 W3 [ 126 0.7 29 132 0.042 96 . 99 0.8 0.7 723 2435 284 380 43 395.0 544 i 80 72 0076
t10 302.535 569.518 0.15 0.13 0.00 Q.00 703 | 726 -0.7 -2.9 125 0.042 98 99 0.3 -5 673 248 259 383 343 . 3512 517 78 i 72 0.073
120 303.992 570.814 0.15 013 0.00 000 | 703 | 726 4.7 29 123 0.040 102 102 0.0 0.3 649 252 248 374 343 373.2 493 75 78 72 0.070

> > = ’ g ’ -
Avgfiotal| 17592 | 15587 | 0.5 o3 | o0 | 000 w015 |30 7277 7 1ss9 | oo | woss [wss |77 7777 i %] s V0 4 8 | w4 e | wovie 7728 oans

Conlro! No. P-SSU-0003 (Oual Train - 56 Emisslon Calovlalions).ds, Effectiva date: 10f19/2004 Page 1 of 1 _ 614 Rzuna:% - 5G wo;kbodok (caliqo? 4
: 4 - OF -




OMNI-Test Laboralories, Inc.

{PRINT] Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations
Client Name: Monessen Equipment Numbers: Runi#: Run 3 non-cat
Model: Encore Refer to calibrations and ofY site test Train #: A
Project No.: 227-5-42.3 cquipment sheels Date:  06/14/10
Tracking No.:
Sample Component Reagent | Filter # or Weighls
Probe# [ Final, mg Tare, mg arliculate, g
A. Front filter calch Filter - 1676 §18.0 116.4 1.6
B. Rear filter catch Filter F675 109.8 110.0 0.2
C. Probe catch Probe M 78208.7 18208.2 0.5
Total Particulate, mg : 19
Component Equations:
A. Front filter catch Pinal {mg} - Tare {(mg) = Particulate, mg
B. Rear filter caich “ Final (ing) - Tare (mg) = Particulate, mg
C. Probe catch Final {mg) - Tarc {mg) = Parliculate, mg,
Analyst; Date: “ %72 a:l O
4 - ? 4 ’o F 4 -~ 4

Dotument Conlrol No. P-55%-0003, Eifective Dale: Af1/2006

Page i of 1

7
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OMNI-Test Laboratories, Inc.

[PR!NT] Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations
Client Name: Monessen Equipmeat Numbers: . Run#: Run 3 non-cat
Model:  Encore Refer to calibratiung and off site test " Train #; B
Project No;  227-5-42-3 equipment sheeis Date: _ 06/14/10
Tracking No.; ' '
Sample Component Reagent | Filter # or ' Weights
Probe # Final, mg Tare, mg  [Parliculate, mg
A, Front filter catch Filter F674 127.4 125.8 16
B. Rear filter catch Filter 673 117.0 116.9 0.t
C. Probe catch Probe C §5528.6 85528.6 0.0
Tolal Particulate, mg : 1.7
Component Eguations:
A, Front filter catch Finat {mg) - Tare (mg) = Particulate, mg
B. Rear filter caich Fingl (mg) - Tarc {mg) = Particulate, mg
C. Probe caich Final {mg) - Tare {mg) = Particulate, mg

Analyst: %}AWBRI a l Z 3: l ‘D

Doctument Coniret No, P-S5X-0003, Elfeclive Date: 8712008 Pagaioi1 ~14 Run.j (categary 4) teai
: 8- SETVEPIEY
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Oﬂ.ﬂVf-Tésr Laboratories, inc.
FUEL DATA

Client; _Mﬂﬂw 5
odel: _M® g :
i < A cokeq Jo!r\/ “

Project #: m racking #:

Date; ég llj { LQ]Q Test Crew: ‘FT Run #: 3 non cak

FUEL: DOUGLAS-FIR SPECIES, UNTREATED AIR DRIED, STANDARD GRADE OR BE’ITER
DIMENSIONAL LUMBER.

PRE-BURN FUEL
MOISTURE CONTENT (METER —— DRY BASIS)

CALIBRATION:  Cal Value (1) = 12% Actital Reading |2
© Cal Value (2) = 22% Actual Rcadmg 22.%

Piece Length l Readings Type .
1 (.gn # M AN 70,2 L\
3 (pdw £ 9.5 U.0 9.4 2xy
Length of cut pisces: _ ( iV _inches- Pre-Bumn Fuel Average Moisture: ?,O 44

Time (clock): ‘:Hﬁ%/ Room Temperature (F): {Q X Initials: 0-"

_ TEST FUEL _
FUEL TYPE AND AMOUNT: 2x4 __1 4x4 __ 1 )
CALCULATED LOAD WEIGHT:. \1..£a =}6: 4 ACTUALLOAD WEIGHT: __ 4.5 (2x4) _
. ' _J06 (4x4)
FUEL PrECELENGTH: |, 9 " ' 18> Totl
ENT (METER - —- D
PIECE READINGS TYPE
2 ZOI(p z'lf ‘qul ZELI
3 {q A 20.% IC’{;-’-{ : ___M_
4 !LO‘G? ‘L%-L ?’ZICD LI L
) e
6
7
8
9
10
OVERALL TEST FUEL LOAD MOISTURE AVERAGE; 21U
Time (clock): ¥ I - Reom Temperature (F): ('g < Initials: Q S

' bue /IO

Technician signature:

q.?? '0F4"‘7

Confrof No. P-SFEB-0007.dec, Effective date; 05/08/2008 Page T of |



OMN/I-Test Labor.ator'ies, inc.

Run Notes
Client;
Model: - i rye
Project# 99X~ ‘o 41’3 _
Tracking #: c,(ﬁegor\ /U
Run# _%wmpcal Date® £, /1M {L.0\0
Test Crew:; NaY
OMNI Equipment ID#s): raer k0 (0Morobion m0ng. tsate, ke Qampmqn‘( shedks
PREBURN

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

SECONDARY: liw\

PRIMARY:
TermARY: N/
wide open
FAN: Yes,w-cl)\n
PREBURN SETTINGS AND ACTIVITIES
' : FAN | ADD | ADD
AIR (THERMO) CHANGES RAKE
TIME SETTING | FUEL | FUEL COMMENT
PRIMARWSECONDAR(;’!TERTIAR‘;( OrANGE 1wt | Toer | coAL
al ouness> oDen when Ao ontne R - 7 o
B | 10055, 00 BRAEOAE S e I N v
TEST

"TEST FUEL CONFIGURATION SKETCH . START UP PROCEDURES
' BYPASS:

(INDICATE VIEW ANGLE)
FUEL LOADING

ol

T DOOR: Z‘l i%g%gogc '
] PRIMARY AIR: _Sg £ @n3e( | \
! .-- _ ' - E
A%
537/L % - 4\\.\/\ : OTHER:

DESCRIBE OR SKETCH TEST SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCIBLE) ﬁ (Q
PRIMARY: _ SECONDARY: 1TyAQ

TERTIARY: N/

wt‘de OpRny

FAN:

Date: _(p [ILI/ TR0
4-28 OF 4-47
Page 1 of 1

Technician signature:

Conlrol No. P-SEAK-0007.doc, Eﬁe;:ffve dale: 05/09/2008



OMNI-Test Laborafories, Inc.

Supplemental Data EPA 5G/5H

Client: _M.%Qn
Model: ExYf(¢
Project #: _‘)ZLEKZO,
Date: __ {6 /14 /2010

KD

Tracking #:

Run #: 5 Booth:

Test Crew: /%

—r

Start Time:_4"¥e_ stop Time:_J1 3 F

OMNI Equipment #(s): _Ridkee o _tolibeoions ol off<ile ke \

Gas Analyzer Train Leak Check: -
Stack:
Initial.
Final: /
Calibrations: Span Gas Oz

2Yeets

Dilution Tunnel (Method 5G Only):

U

Initial:

CO(DT):

Nz/éqgan

Ny Span

N2 Span

N, Span

N2 Span

Time

Oz

[/ /]
/./

CO;

1
[

CcO /

/

€O (DT) /

v
Stack Diameter (inches): ( eine

Initial: _JEpe <O

{:.,,{"fm? N

inaf;

<50 min

Air Velocity (ft/min):

Scale Audit (Ibs): Pretest: 10

Post Test: [0

Induced Draft: ﬁ/

Pitot Tube Leak Tost: Pre: ‘% /

%Smoke Capture:

‘OO?!\

Y

F’ost:

Flue Pipe Cleaned Prior to First Test in Series: Date:  (3/(

Initials:_; E

Initial

Middle Ending

Pb (in/Hg)

PN B K

W 299 % 11014929=3 K

Room Temp (°F)

&% %L 4

%%6'{\3&

zmm__

-~ ~ Technician signature: @%&/ 4 @ ;; Date: (o /{7000

Conitrol No: P-SFAOQ-0008.doc, Effective dale: 05/09/2008

429 OF 447
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Model; Encore

Mo, Hearth Syst
PO, Box 504

Bethel VT 05032

Run 4

OMNI-Test Laboratories, Inc. 4-30 of 4-47
Certification Test Report doted July 2610: Vomni-sheilisers Files\Testing M 1227-5-42-3 A Evcore Now-Cafalyst\ 227-5-12-3




OMNI-Tast Laboralories, tnc.

Wood Heater Test Data - EPA Method 5G

Manufacturer:
Mode!:
Project No.:

Tracking No.:

Run;
Test Date:

Monessen
Encore Non-Cat
#REFI
227-3-42-3

4 non cat
061410

Burn Raie

Average Tunnel Temperature
Average Gas Velocity in Dllution Tunnel - vs
Average Gas Flow Rafe in Dilulion Tunnel - Gsd

Averaga Della p
Average Della H

1.71 ka/hr dry

108 degrees Fahranhelt
13.9 feetsecond
8581.5 dscffhour

0.040 inches H20
0.00 inches H20

Average Gas Meter Temperature
Total Sample Volume {Standard Condilions} - Vmstd

Total Parliculates - mn

Particulate Conceniration (dry-standard)
Particulate Emission Rate

Adjusted Emissfons

Difference from Average

73 degrees Fahrenheit
25.9 dsof

0.00006 gramsfdsct
0.55 grams/hour
1.10 gramsihour

73 degrees Fahrenheit
27.3 dscf

17 mg
0.00006 grams/dsct
0.53 gramsfhour
1.08 gramsthour

0.02 gramsfhour

Total Time of Test 190 minutes
AVERAGE SAMPLE TRAIN 1 SAMPLE TRAIN 2
Total Sample Volume - Vm 26.44 cuble feel 28.18 cubic feet 24.70 cubic feet

74 degrees Fahrenheit
24.5 dscf

1.6 mg
0.00007 gramstdsck
0.56 grams/hour
1,13 gramsihour

0.02 grams/hour

7.5% of tha average emission rale 0.08
Welghted Averaga Emission Rate Limit 4.10 grams/hour
7.5% of tha welghted average emission rate limit 0.31
Results Are Acceptable

Conyod Mo, P-SS0(001 (Cned Trairt + 50 € mhaakon CzboubrBonah o, EFecied dty; AP0e00d

Paga 1 0f 1
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|
1

Wood Heater TeLt Data - EPA Method 5G

OMNI-Tesl Laboratories, Inc.

I _ = _ ‘Signatore/Date:
Manufaclurer: Monessen - . ) ! . PM Control Module: _ Tuneel Vi 13,
Model: Encore Non-Cat ) Velocity Traverse Daté Dilation Tunnel MW{dcy): 2900 Ibilb-mole Intial Tudined Flow: | 1349  Jscfin
Tracking No.: : v P.2 Pt.2 Ptg Pis PL.6 Pt Pt8 Dilution Tunnel MW{wet): 2896 Ibflh-mole Average Tunnel Flow] 1430 [scfin
ProjectNo.: 227-5-42-3 ) : Tnitial AP | 0.025 0.037 0.041 0.039 0.025 0,038 0.039 0.036 |"I20 Dilution Tuonel H20: 400 percent ~ Tunne] Area: 0.1963 @2
Test Date:  14-Jun-10 Initial Tenip{ 98 93 98 98 98! 98 98 98 oF Dilution Tunnel Static; -0.132 "H20 Post-Test Leak Check (1): 0.003 @ -4 cfm@"Hg
Beginning Clock Time: 14:43 - : ' . Pitat Tubc Cp: 0 5____- Post-Test Leak Check (2): _ 0@ -1.5 ofin@"Hg
Recording Interval: 10 min, OMNI Equipment Numbers: Refer fo calibrations aud off site test equipment sheets Meter Box Y Factor: {1 1025 () Fuel Moisiure {ilry basis %): 21,99
Total Sampling Time: 190 min Barometric Pressure; Begin]  Middle End Avemge Total Padliculats (I): . 1.7
i : 2628 2928 29.28 2828 "Hg Totat Particulate {2): 1.6
Particulate Sampling Data : B Fuel:Weight, ib Wood Heater Temperatufs Data, oF Stack-
Etapsed | GasMeter | GasMeter | Sample Sample . . Meter | Mcter | Meter Vac. | Meter Vac, | Dilution | Dilution | Pro. Rate | Pro, Rate : . . . . . . ' . . . .
Time | Cbio Fest | Cubio ot Rate, ofin | Roto, oft ggf;f;' gg‘;‘;;' of | oF | Mg | Mg | Tumel | Tumel | (10%) | (10%) Rf::!"’ gj‘;fh: Fifebo g’;‘f&‘l‘ Fhebox F‘;i‘;:’" F]'{ﬁ"t" Cst ';"ff“f Stack F"I“” F'g}e’ _':;f;:“g.“ ‘2}31:'}%3’ Abient DEEOI“'
M, @ (1) L) toloel @ lTemp. | a0 | @ | @ e | e P e | Surseq “ )
0 303993 | 10842 Y7777 000 Looo | i | 22| es 2.5 98 | 0035 A s 7 434 305 203 260 258 304.0 S 7| 0056
10 305.518 512110 0.15 013 | 0.00 0.00 72,7 735 05 -2.5 100 0.040 103 i02 13.8] 0.8 266 294 212 223 219 2628 383l 75 75 3 0.056
20 307.025 573473 0.15 0.13 0.00 000 -F 726 | 739 -0.5 2.5 106 0.040 102 100 I2.8;' -1 n 276 244 198 196 2572 |- 458 74 74 2] 0.061
30 303.515 514,775 015 0.13 0.00 0.00 727 74 0.5 -2.5 119 0.041 1 100 1.1 - -1,7 448] - 259 292 196 195 2782 554 75 77 2 0o
40 309,990 576.065 Q.15 0.13 0.00 0.00 72.8 74 0.5 2.5 119 0.040 101 101 9.8 -13 525 241 319 206 206 2994 ) 555 75 78 2|1 0,073
. 50 311466 | 577351 0.15 0.13 000 | 000 | 728 | 74 0.5 25 141 | 0042 | 100 100 83 | -Ls 558 226 328 224 219 3130 564 76 78 72| 0075
60 312,941 578.644 0.15 0.13 0.00 040 | 728 74 -0.5 -2.5 121 0.042 99 99 6.3 -1.5 621 217 330 239 235 31284 542 76 78 721 0074
H 314412 579.939 0.15 0.13 0.00 000 -] 728 | 74 0.5 -2.5 119 0.042 98 98 57 -1.1 617 211)- 313 252 248 3282 516 76 78 . | 0,071
80 315896 | s81.236 0.15 0.13 0.00 | 000 | 728 | 74 .5 2.5 114 0.040 101 101 4.7 -1 613 269 293 261 254 326.0 493 7 8 74| 0.070
20 317.368 582,527 0.15 0.13 0.00 0.00 72.8 74 -0.5 2.5 1o 0.032 101 101 39 03 605 205 274 267 256 3214 476 74 76 . 72| 0.069
100 318.846 583.827 0.15 0.13 0.00 0.00 72.8 14 .5 2.5 10 0.040 100 101 32 0.7 624 200 265 282 263 326.8 f 469 74 7% 72l 0.067
110 320318 585,129 0.15 0.13 0.00 0.00.| 72.8 4 3.5 2.5 108 0.042 97 98 2.6 £0.6 628 200 252 298 270 320.5 450 74 76 . 21 0.065
120 321,798 586.433 0.15 0.13 0.00 000 § 728 74 0.5 2.5 106 0.040 100 101 2.1 . 0.5 ’ 632 158 237 297 M 327.6 436 74 5 M 0.061
130 323.281 587.724 015 0,13 0.00 000 | 72.8 74 0.5 2.5 104 0.037 104 103 1.6 0.5 600 198 24 295 Fo 3176 417 74 76 i .12 0.061
140 324756 389.018 0.15 0.13 .00 0.00 | 72.8 4 .5 2.5 101 0,039 101 101 L3 0.3 574 198 215 285 269 3102 404 74 76 7H  0.060
150 326.240 590.322 0.15 0.13 0.60 0.00 7238 74- 0.5 2.5 99 0.039 101 101 1.0 . 03 557 196, ka 293 167 3034 386 12 74 7 0059
160 327.725 $91.612 0.15 0.13 0.00 0.00 728 74 |- 05 2,5 99 0.039 101 100 0.7 0.3 544 207 196 291 265 300.6- 373 74 76 4] 0056
170 329204 592,920 0.15 Q.13 0.00 00 | 728 4 0.5 .25 100 0.040 99 140 0.4 1.3 536 209 187 287 263 296.4 356 74 76 Ml 0.054
180 330.685 594232 0.15 0.13 0.00 000 | 728 | 74 .5 -2.5 a5 0.038 102 103 - 02 0.2 519 209 177 _ZI?G 259 288.0 343 72 74 72| 0,050
180 332.170 595.545 0.1% 0.13 0,00 0.00 728 74 0.5 -2.5 93 0.040 9% 100 0.0 0.2 493 . 409 172 265 25 2778 326 72 EL 72| 0.060
. ) 7 P [~ P = e r " o
Avgotal| 28177 | 24708 | ous 0.3 | ooo |0 |nm |nn 7777771 110 | 0040 | 10052 | 10051 CHHIH Y A 774 26 1777 14as [ 1605 | worvir | i A oass
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OMNI-Test Laboratories, Inc.

PRINT Final Laboeratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations
Client Name: Monessen : Equipment Numbers: ] Run#: Run4 non-cat
Model: Encore Refer to calibrations and off site test Train #: A
Project No.: 227-5-42-3 _equipment shezts Date: _ 06/14/10
Tracking No.:
Sample Component Reagent | Filter # or Weights
Probe # | Final, mg Tare, mg articulate, mg
A. Front filter catch Filter F672 111.7 110.1 1.6
B. Rear filter catch Filter F671 1252 1250 0.1
C. Prabe catch Probe L 77120.5 77120.5 0.0
Total Particulate, mg : 1.7
Component Equatiotis;
A. Front filfer catch Final (mg) - Tare (mg) = Particulate, mg
B. Rear filter caich Final (ng) - Tare {mg) = Pacticulate, mp
C. Probe caich ] Final (mg) - Tare (ing) = Particulate, mg

Analyst: , Date: }:“ iﬂf by

4.363 OF 4"‘4?

Cocumenl Canlrol No. P-S5X-0003, Effective Date: &7/2006 Page tof 1- 14 Run 4 {calegory 3) lrain A



OMNI-Test Laboralories, Inc.

PRINT Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Calculations
Client Name: Monessen Equipment Numbers: Run #: Run 4 non-vat
Modzl: Encore Refer to calibrations and off site test Traia #: B
Praject No.. 227-5-42-3 equipment sheets Date:  06/14/10
Tracking No.: )
Sample Component Reagent | Filter# or Weights
' Probe # Final, mg Tare, mg Iarticulate, mg
A. Frontfiltercatch . Filter F670 117.3 nes | 12
B, Rear filter catch - . Filter F669 110.5 110.1 04
C. Probe calch . Probe N 77898.1 778991 0.0
Total Particulate, g : 18
Component Equations:
A. Front filter catch Final {mg) - Tare {mg) = Padiculate, mg
B. Rear fifter catch Final (mg) - Tare (mg) = Particulate, mg
C. Probe catch Final (mg) - Tare {ing) = Parlicufate, mp

Thate: ‘ﬁ l:!,_’.}:ﬁzz

4-34 OF 447
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OMNI-Test Laboratories, Inc.
"FUEL DATA

Client: Mﬂﬂ@ﬁsm

Model: ZNCONT o, < ’l/}

Project #: __’1,1 Trackmg# e

Date: Test Crew: \nwm\ﬁﬂ%

Run #: 4’

LHuae .
OMNI Equipment 1D #: ekl +o  colioraises Mg ol sike  Lonk eaummaﬁ‘f %Vleeb

2K ool

FUEL LOAD PREPARED BY: % SM | {Dwneosion and ynoie
FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER, _
DIMENSIONAL LUMBER, '
PRE-BURN FUEL
: MOISTURE CONTENT (METER - - DRY BASIS)
CALIBRATION:  Cal Value (1) = 12% Actual Reading _ 12 :
" Cal Value {2) = 22% Actual Reading _"X2..3
Piece Readings | Type
1 21‘!\ ft 208 g0 144 "D\
2 tn fi 12.% qi} KT '
3 Ot s 226 2Ty [a.9 74
Length of cut pieces: _(#]yY! __ inches Pre-Burn Fuel Average Moisture: 7. |,0l
Time (clock):__{L} 2% Room Temperature (F): A7 nitials: \:'R:
TESTFUEL -
FUEL TYPE AND AMOUNT: 2 x4 4x4 _T
CALCULATED LOAD WEIGHT: [1.(o ~ 15 ‘i ACTUALLOAD WEIGHT : (2 x 4)
] 49, (4% 4)
FUEL PIECE LENGTH: A A Y Grotal
MOISTURE, CONTENT (METER -- - DRY BASIS)
1 2.1.0 113 216 kM
2 %1 (o 114 1L .3 T
4 2.2.4e & ’Li ‘-\ R4
5 —_—
6 -
7
8
9
10 _
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: 2] 99
Time (clock): f1:%2 Reom Temperature (F): 1T Initials:ﬁ_

Technician signafure:

Control No. P-SFB-0007.doc, Effective date: 05/08/2008

Date:”

(e {tU/2010" ~ -

36 OF 4-87
%’age lofi



OMNI-Test Laboratories, Inc.
Run Notes

Client: Monesseyd

Model: gacore

Project #: 1&’6”4’7"\% o
Tracking #: Ca)rego'(y g3
Run# _H nonh cad ate: __G YU [TOWD

Test Crew: __ ¥t —

OMNI Equipment ID #(s):” Taekes ker colibrakhoves _and oaike. Keek cq) Wpment sheeks
. PREBURN -

DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:

(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

PRIMARY: SECONDARY: Yiyech

1
e - TERTARY: AR
"\ \ _ _ ' ’
- , _ FAN: \,!P")

PREBURN SETTINGS AND ACTIVITIES

' " FAN | ADD | ADD
AIR (THERMO) CHANGES RAKE |
TIME - SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY | dianer | owr | v | COAL
" Spnin h!pws spaned oy dgorsopendal | - o - a4 v
5 i " C iy — - 1.1 v _
- g K ou¥ "M
&imin u v - - a3 . AN
TR A
_ TEST .
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDIGATE VIEW ANGLE) BYPASS: elosed) (@ ser
: _ FUEL LOADING Tnne. @) A%sec
: DOOR: - _{Unsed @) poced
el PRIMARY AIR: _2et (@ oae.
— OTHER:
ELE L)
" DESCRIBE OR SKETCH TEST SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCIBLE) . -E
PRIMARY: SECONDARY: -tide
TERTIARY:  N/FX
Lo ndoove, . _
| | FAN:_ " q,ﬁ' e
Technician signaturWDate: TIERICTS
“ : 4«37 OF Q.47
Page 1 of 1
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OMNI-Test Laboratories, Inc.
Supplemental Data EPA 5G/5H

Client: Mygwzen
Model: £ieeye -
Project # 11Y5- "37{1"5 Tracklng#
Date: __G/I14(10\ '
Test Crew: 'jﬁ

Run #: ‘_'j Booth:

Start Time: 2 *W2Mstop Time: 503 PV

OMNI Equipment #(s): _eker k0 coMboeoxion o\r\f,\ ok sib e dpede QUIINEN Sveeks

Gas Analyzer Train Leak Check:

Stack; thod 5G Only)
Initial:
Final: . |
Calibrations; Span Gas /cjoz: COLDT):
Nz Span | N, Sppn |/ Ny Span | Ny Span
Time / [ J"
Oz [ ]
CO; | /
o0 my,
CO, (DT)

_Gindn @P/ﬁ% , | /
HQ@EG ??::: e SN IM\“§

Post Test: f 0

Stack Diameter (inches):
Air Velocity (ftimin).  Initial;

Scale Audit (lbs): ~ Pretest: |O
Induced Draft: &~ %Smoke Capture: __ t OO0 745
Pitot Tube Leak Test: Pre:_Jx J Post:__ 1T/
Flue Pipe Cleaned Prior to First Test in Series: Date: & /(, Initials: ’;j \ :
Initial Middle Ending
PolnfHe) | ¢ 24954004 | 1t T+8% 5 | « 29-8% 9049
Room Temp (°F) |9 :H-, ¥ 37 "

Date: __(o/4/2010

“Technician signature:

4-38 OF&-&7

Conirol No. P-SFA0-0008.doc, Effective dale: 05/09/2008 Page 10f 1



Model: Encore

Monessen Hearth Systems
P.O, Box 501

Bethel VT 05032

OMNI-Test Laboratories, Ine,

W1

Run 5

1227-8-42-3 At

Certification Yest Repent dated Sty 2000: W

fshsiUsers Fifes\Tesiing

Encore Non-Cosalysi227-5-42-3

4-39 of 4-47



QOMNI-Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

Manufaciurer:
Madel:
Project No.

Tracking No.:

Run:
Test Date:

Monessen
Encore Non-Cat
#REF!
227-5-42-3

5

06/13/10

Burn Rale

Average Tunnel Temperalure
Average Gas Velocily in Dilulion Tunnet - vs
Average Gas Flow Rate in Dilution Tunnel - Qsd

Average Delta p
Average Delta H
Total Time of Test

112 kgihr dry

96 degrees Fahrenhelt
13.3 feet/second
8438.9 dscifhour

0.037 inches H20
0.00 inches H20
280 minutes

AVERAGE

SAMPLE TRAIN 1

SAMPLE TRAIN 2

Total Sample Volume - Vm
Average Gas Mater Temperalure
Tolal Sample Volume (Standard Conditions) - Vmstd

Total Particulates - mn

Parllcutata Concentration {dry-standard)
Paritculate Emission Rale

Adjusted Emissions

Difference from Average

40.18 cuble feat
72 degreas Fahrenheit
39.7 dscf

000007 gramsidsc!
0.63 gramsfhour
1.24 gramsfhour

7.5% of the average emission rafe 0.09
Weighted Average Emisston Rate Limit 4.10 gramsfhour
0.31

42.74 cuble feet
71 degress Fahrenhiit
41.8 dscf

3img
0.00007 gramsidscl
0.63 gramsfour
1.23 gramsfhour

0.00 gramsfhour

37.62 cubic feet
72 degrees Fahrenheit
37.6 dscf

2.8 my
0.06007 grams/dsct
0.63 gramsfhour
i.24 gramsfhour

0.00 gramsfhour

7.5% of the welghted average emission rate limit

Conrol Hy, P-ASL001 el Traln « 63 Eira e L Efc<h

Results Are Acceptable

Paga 1ol 1

13 Run & - 56 YWorky
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OMNI~Test Laboratories, Inc.

Wood Heater Test Data - EPA Method 5G

R s - Signature/Date; ':a/mq)
Mannfacturer: Motessen PM Control Module: s Tunne] Vafocily: 13.
Model: Encore Mon-Cat . Vclocity Traverse Data Dilution Tuanet MW({dry): 29,00 lo/ib-mole Intial Tunnel Flow: 1354  |scfin
Tracking No,: v RN Pt2 Pt.3 PLé ILs Pt.é PLT PLR Dilution Tunnel MW(wet): _ 28.56lb/b-mole Average Tunnel Flow}] 1406  [scfm
Project No,; 227-8-42-3 Initiald® | 0.026 0.037 0.040 0,036 0.026 0.039 0.03% 0,036 |"H20 Dilution Tunnel H20: 4.00 percent Tunne] Area: 0.1953 112

Test Date:  13-Jun-10 Initial Temp.| 95 95 95 95 05 95 95 95 oF Dilution Tunne| Static: 0,130 20 Post-Test Leak Check (1): 0.004 @ -4 cfin@"Hg

Beginning Clock Time: 10:12 Pitot Tube Cp: 0.9 Post-Test Leak Check (2):  0.006 @ -8 cfin@"Hg

Recording Interval: 10 min. OMNI Equipment Numbers: Refer to calibrations and ofF site test equipment sheets Meter Box Y Factor: 11 (1) 1.025 (2) Fuel Moisture {dvy basis %): 22

Totat Sampling Time: 290 min. Barometric Pressure: Begin|  Middle End Average Total Particulate {1): 3.1

N 1942 294 20.39 2940 “Hg Total Particulate (2): 2.8
Particulate Sampling Data Fuel Weight, Ib Waood Heater Tenperature Data, oF Stack

E]a.psed Gas_Meter Gas.Meter Sample Sample Orifice | Orifice Meter Met.er Meter Vac. | Meter Vac, | Dilution | Dilution { Pro, Eate Pro. Rate Scale | Weight | Firebox | Firchox | Fircbox | Firebox | Firchox Catalyst | Avorage Filter | Filter | fmpinger | Impinger | . Draft In.
Time Cubic Feet | Cubic Fect | Rate, cfin | Rate, cfin Q) | ) oF ol In.Hg In. Hg. Tunnel | Tunnel | (10%6) | (10%) Reading | Change Top Boftom Back ' Left Right Exit Surface Stack () @ exit{1) | exit(2) Ambient H20

(1) @) ) @) olel o @ | Temp | @ | 1 | @

o |52 | susw 0 0w Lo | w [ 06 2.5 95 | 003s 772 00 48 ] e 361 417 354 335 3890, | 306 | 72 | 70 72 | o049

10 245,042 518.832 0.15 0.13 0.00 0.00 70.8 12 0.6 2.5 93 0.038 103 99 -14.0 0.6 361 310 402 315 302 3420 341 72 70 2 (L0531 .
20 246.540 520.118 0.15 0.13 0,00 0.00 709 | 71.9 0.6 2.5 95 0.037 103 100 13.2 0.8 22 300 430 285 272 321.8 404 72 72 72 0.057
w 248.028 521.390 0.15 0.13 0,00 0.00 71 79 0.6 2.5 102 0.040 99 96 12.0 -12 i3 283 482 265 256 325.8 1 452 72 12 70 0.064
40 249.502 522.663 0.15 0.13 0.00 3.00 N 2.1 0.6 -2.5 103 0.039 99 28 10.9 -1 389 267 540 258 254 341.6 ; 478 74 72 70 0.067
50 250.967 523948 015 0.13 0,00 0.00 71 721 0.6 -2.5 104 0.037 102 101 9.7 -1.2 447 256 577 263 261 360.8 J_ 471 74 72 0 0.065
60 252435 525242 .15 0.13 0.00 0.00 71 72.1 0.6 2.5 104 0.038 1¢0 101 8.6 -1l 491 246 587 272 272 373.6 | 463 74 12 12 0.068
70 253905 526.530 0.15 0.13 0.00 0.00 71 72.1 -0.6 2.5 104 0.039 9 99 1.6 -1 321 239 583 285 285 3826 ; 461 74 72 72 0.068
80 255378 527.783 0.15 0.13 (.00 0,00 71 72.1 0.6 -2.5 104 0.040 98 935 6.6 -1 549 237 579 300 302 3934 461 74 74 70 0.067
90 256.843 529.1318 Q.15 .13 0.00 0.00 71 721 0.6 2.5 102 | 0.038 100 105 5.7 -0.9 562 235 568 in 313 398.2 437 74 72 70 0.066
100 258.308 530,428 .15 0.13 0.00 0.00 7l 2.1 H.6 2.5 102 0.037 10t 152 49 -0.8 570 233 551 22 22 399.6 430 74 72 72 0.065
110 259775 331705 0.15 0.13 0.00 0.30 71 72.1 0.6 -2.5 100 0.037 101 100 4.2 0.7 573 231 545 333 330 402 .4 41% 72 72 70 0.063
120 261255 532,995 0.15 0.13 .00 0.00 71 72.1 4.6 2.5 97 0.037 102 101 3.6 0.6 547 233 521 34k 337 395.8 396 74 72 70 0.062
130 262,723 534,286 0.15 .13 0.00 0.00 71 721 {16 2.5 96 0.038 160 100 a1 -0.5 532 231 500 351 142 3912 ! 387 73 73 71 0.060
140 264,190 535.570 0.15 0.13 0.00 .00 71 72,1 0.6 2.5 96 0.038 100 29 26 0.5 537 227 476 366 342 389.6 368 72 72 72 0.058
£50 265.662 536.862 0.15 0.13 0.00 0.00 71 72.1 -0.6 2.5 o6 0.039 99 98 22 04 539 227 449 I 342 386.8 4 73 73 13 0.055
150 267,137 538.165 0.15 0.13 0.00 0.60 71 72.1 0.6 -2.5 95 0.038 {t]1] 10 1.9 -0.3 512 225 423 379 338 3754 kiy) 3 73 73 0.052
170 268.606 539453 0.15 .13 0.00 | 0.00 71 2.1 0.6 2.5 93 0.036 102 102 1.7 .2 443 224 400 380 337 366.8 i 4 74 72 0.050
180 270.083 540752 0.15 0.13 0.00 .00 71 72.1 0.6 2.5 94 0.036 103 103 i.5 2.2 476 224 378 389 335 36014 298 74 72 T4 0.049
190 271,546 542.047 0.15 0.13 0.00 .00 71 72.1 -0.6 -2.5 92 0.040 %6 97 1.3 0.2 468 225 359 392 333 3554 288 75 73 73 0.045
200 273,020 543.354 0.15 0.13 0.00 0.00 71 72.1 0.6 -2.5 92 0.039 28 99 1.2 -0.1 462 223 344 390 320 3406 211 73 73 75 0.044
210 274,498 544.655 G.15 0.13 0.00 0.0 71 121 .6 -2.5 91 0.036 103 103 1.0 .2 453 223 329 386 321 3424 267 73 73 73 0.041
220 275.961 545.940 0.15 0.13 0.00 000 { 71 2.1 0.6 2.5 N .037 100 100 0.9 0.1 447 221 317 375 i15 335.0 258 74 74 76 0.040
230 277440 547.265 0.15 0.13 000 ) 000 | 71 2.1 -0.6 -2.5 89 0.636 103 104 0.7 -0.2 439 219 04 367 308 3274 250 74 74 76 0.039
240 278.905 548.605 0.15 0.13 0.0 0.00 71 72.1 -0.6 -2.5 20 0.035 103 107 0.6 -0.1 432 217 293 358 304 320.8 245 74 4 16 0.038
250 280.389 549.900 .15 0.13 0.00 0.0 71 72,1 0.6 -2.5 90 0,036 103 102 0.5 0.1 420 214 285 48 206 3126 242 74 72 74 0.037
260 281.849 551.215 0.15 0.13 "~ 0,00 0.00 71 721 .6 2.5 90 0.036 101 104 04 -0.1 407 209 276 335 292 303.8 23 5 72 75 0.037
270 283.317 552510 0.15 0.13 0.00 0.00 71 72,1 -0.6 2.5 90 0.038 99 29 0.3 -0.1 394 205 268 322 285 2948 231 75 13 177 0.036
280 284,784 553.825 Q.15 0.13 0.00 (.00 71 72,1 -0.6 25 2 0.037 100 102 0.t 0.2 381 204 262 312 281 288.0 221 5 73 75  0.036
290 286256 355.154 Q.15 0.13 0.00 0.00 71 72.1 .6 2.5 §8 0.037 101 103 0.0 -0.1 370 199 255 299 271 280.0 223 75 73 5 0,035

7 v 7 . T - > P P - b
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Contral No. P-S5U-0003 (Cual Train - 5G Emission Calculations).ds, Effective date: 10/19/2004
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OMNI-Test Lahoratories, Inc,

PRINT Final Laboratory Report - Method 5G Dual Train
Dilution Tunnel Particulate Caleulations
- Clicat Name: Monessen Equiproent Numbers: Run#: Rur 5 non-cat
Model: Encore Refer to calibrations and off site test Train #: A
Projest No.: 227-8-42-3 equipment sheets ' Date:  06/13/10
Tracking No.: )
Sample Component Reageat | Filter # or Weights
Probe # Final, mg Tare, mg  [Particulate, mg
A. Front fitier catch Filter F680 127.2 1250 | 22
B. Rear filter catch Filter F679 6.8 116.5 0.3
C. Probe catck Prabe A 7643%.4 T6438.8 0.6
Total Particulate, mg : 3.1
Component Equatipns:
A. Front filter catch Final {mg) - Tare (mg) = Particulate, mg
B. Rear filier catch . Final mg) - Tare {mg} = Particulate, mg
C, Probe catch Final {mg) - Tare (mg) = Particulate, mg

Aunalyst: z Date; "—}‘“,}j]g) _

442 OF 4-47
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OMNI-Test Laboratorlas, Inc.

PRINT Final Laboratory Report - Method 5G Dual Train
_ Dilution Tunnel Particulate Calculations
Clicot Name: Monessen Equipment Numbers; Run # Run 5 non-cat
Model: Encore : Refer to calibrations and off site test Train #: B
Praject No.; 227-5-42-3 equipment sheets Date:  06/13/10
Tracking No.:
Sample Component Reagent | Filter # or Weights
Probe# | Final, mg Tare, mg  [Parliculate, ng
A. Front filter catch Filter F678 112.6 1noea 2.5
B. Rear filter catch Filter F&77 124.8 r24.8 0.0
C. Probe catch Probe I 76840.9 16840.6 0.3
Total Particulate, mg : 2.8
Componcnt Equations:
A. Front filter catch Final (mg) - Tare (mg) = Padiculate, mg
B. Rear filter calch Final {mg) - Tare (mg) = Particulate, mg
C. Probe catch Final (mg) - Tare (ug) = Particulate, mg
Analyst: ; Date: -7 741D

Document Conlrol No, P-SSX-0003, Effective Dale; B7/2006 " Page 1 of 1 6-13 Run 5 {category 2 confiimalion lost) rain B
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OMNI-Test Laboratories, Inc.

FUEL DATA
Client;
Model: _ﬁf_\co‘re ' . :
Project #: 2 L”l”l&ackmg i : ) : _’f{
Date: - {p/13{2010 Test Crew: ’ﬁ- Run#: ¥ NoOncak

OMNI Equipment ID #: _Pefe( by coliprations a0 stake besl equitment Sheels

FUEL LOAD PREPARED BY: _ T\ f DAnersions  ond meickuice. ¢ AnecRed b\: “Ft)

FUEL: DOUGLAS-FIR SPECIES, UNTREATED AIR-DRIED, STANDARD GRADE OR BETTER,
DIMENSIONAL LUMBER.

PRE-BURN FUEL
: MOISTURE CONTENT (METER —— DRY BASIS_]
CALIBRATION:  Cal Value (1) = 12% Actual Reading L
- Cal Value (2) = 22% Actual Readmg -7

Piece Length Readings Type

1 in R yAR! 7000 1a.5 Z-%Y

2 g 225 10.4 Zo.Yy v

3 ft LY VS 107 v
b inches Pre-Burn Fuel Average Moisture: 74,39

Length of cut pieces:
Time {clock): 7. % Room Temperature (F): Gq Initials; ’_R

TEST WUEL _
FUEL TYPE AND AMOUNT: 2x4 T 4x4 2
_HY  exe

CALQLH.AIED_LQAD_MLELQHI__L'L {27A). 4 ACTUALLOAD WEIGHT:
_—"C’E&Z (4% 4)
1

FUEL PIECE LENGTH: ___ 19 ¥, ¥

MOISTURE CONTENT (METER - — DRY BASIS)

PIECE READINGS TYPE
1 230 _23n 227 x4
2 AR ST A R Zx4
3 1.9 136 2z.3 _[ljb(_LL
4 213 AR 0.9 _HyYy
5 lr )

6
7 —
8
9
10

OVERALL TEST FUEL LOAD MOISTURE AVERAGE: Z‘Z

Time (clock): F\'si ) Room Temperature (F): q’Q Initials::&

Date: G/ Il_%’ 00—

Technician signature:
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Test Crew: ~Taseni h“ﬂms

OMNI-Test Laboratories, Inc.

Run Notes
Client: Monesen
Model: Ervsee
Project #: 91-5-42-5 QonCtrh’nhdﬂJ(QS\‘ Y] Y\OCOX\\
Tracking #: —_—
Run #: é non cat Date: (/1217010

Y Raler £o cplibrofians (mdl pibsike teck eaummat%

OMN!I Equipment ID #(s):

- PREBURN
DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:

(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)

PRIMARY:

SECONDARY: A xed

TERTIARY: N{

FAN: No FaN

PREBURN SETTINGS AND ACTIVITIES

' T FAN ADD | ADD _
AIR (THERMO) CHANGES - RAKE
TIME LOANGES SETTING | FUEL | FUEL COMMENT
PRIMARY/SECONDARY/TERTIARY | S LA | FHEC | FUEL COAL
TBmA| Wypess opened olen JurS Gpened - = L v SWrvg coab
Howin | oypes cpaed  winen dowvsopened | - |- v »
TEST .
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
(INDICATE VIEW ANGLE) BYPASS:
FUEL LOADING Tl% % “esel
B DOOR: - C{gged @OwC
» \ PRIMARY AIR: agg @ D Sec
A
— E] : OTHER:
S M |
DESCRIBE OR SKETCH TEST SETTINGS BELOW: '
(SETTINGS MUST BE ACCURATE AND REPRODUCIBLE} i g\\ QA-
PRIMARY: SECONDARY: i
‘ TERTIARY:  _N (&
{_oo¥. 0o, .

FAN: : - NO-FAN - -

- Technician signature: p Date

Conltrol No. P-SFAK-0007.dos, Eﬁeéﬁve dale: 05/09/2008
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OMNI-Test Laboratories, Inc.” _
Supplemental Data EPA 5G/5H

Client: Monessen

Model: Encore

Project #: 3,{)2@7’414’?) Tracking#

Date: __GIdI20\0 _ | Run M Booth:

Test Crew: "51{’ wm““g‘é%ar?&rhihmgw Stop Time:_%09 .

OMN! Equipment #(s): Tﬂ?f'er to coaliboraldiors and ofrsive LesX QQ%“\‘
o - snee

Gas Analyzer Train Leak Check:
Stack:

Djjution Tunnel (Method 5G Only):
Initial: | |

initial:

Final: / Final: | ' :
0O, l( CO: COz(DT)?

Calibrations: Span Gas / COy: |
[ [ N

N2 Span l% Sbhan /Ng Sgﬁn , N} Span// N> Span | N2 Span | N, Span

/ [
° A
v/
J

co I , \ J
CO, (DT) | \ | |
Stack Diameter (inches): __(ein Wm‘ﬂ/‘% CE  ain %
Air Veelogily (ftiminy:  Initial: __g=26tbsec ~Final, 1@%& -
Scale Audit (Ibs): Pretest: ___ {0 Post Test: ___|(3
Induced Draft: ___o&~ %Smoke Capture: 1007,
Pitot Tube Leak Test: Pre: __ JT / - Post: </
Flue Pipe Cleaned Prior to Firét Test in Series: Date: _ Gl Initials: )_:]
Initial Middle Ending

_Pb (inHg) KTt ] a4 LA [0 e o
Room Temp (°F) | A 6" 32 +L - T3 15

Date: _ (5 /|A[10O "

4-471 OF24-87°

“Technician sighature:

Confro! No. P-SFAO-0008.doc, Fifective dale: D5/09/2008 Page 1of 1



Model: Encore
Maonessen Hearth Systems
PO Box 501

| Bethel, VT 05032

Section §

Sampling Procedures and Test Results

OMNI-Test Laboratories, Inc. 5-10f5-8
Certification Fest Repore deved July 2019: Uoai-shs\Eisers Fites\Testi gl S \227.8- 423 M Evcore Non-Catalyst 227-5-42-3




Model: Encore

Monessen Hearth Systems
P.O. Box 501

Bethel, VT 05032

INTRODUCTION

Monessen Hearth Systems retained OMNI to perform U.S. Environmental Protection Agency
(EPA) certification testing on the Encore wood stove. The Encore wood stove is a non-catalytic,
freestanding, radiant-type room heater. The firebox is constructed of cast iron. Usable firebox
volume was measured to be 2.0 cubic feet and the stove is vented through a 6-inch diameter flue
collar located at the top of the unit,

The testing was performed at Monessen’s facility in Bethel, Vermont, The unit was observed to
be in good condition. OMNI representative Joseph Tiegs conducted the certification testing and
completed all testing by June 14, 2010. The EPA was notified of the testing dates in a letter -
dated June 7, 2010. A testing contract, including provisions for Random Compliance Audit
(RCA) testing, has been signed by Doug Fongeallaz of Monessen Hearth Systems and is on file
at OMNTs testing facility.

The Encore wood stove was tested in accordance with the U.S. EPA 40 CFR Part 60,

Subpart AAA ~ Standard of Performance for Residential Wood Heaters (Appendix A,
Methods 28 and 5G). Particulate emissions were measured using a Method 5G sampling train
consisting of two filters (front and back), The weighted average emissions of the four test runs
included in the results indicate a particulate emission level of 1.5 grams per hour. Run #5, a
category Il confirmation test run, was performed and was not used in the weighted average
emission results. Test runs were conducted in each of three burn rate categories (0.80-1.25
kg/hr, 1.25-1.90 kg/hr, and maximum). Emissions for each of their individual test runs did not
exceed the cap. The Encore results are within the emission limit of 7.5 grams per hour for non-
catalytic affected facilitics manufactured on or after July 1, 1990, or sold at retail on or after July
1,1992.

The wood heater was sealed after completion of testing in compliance with the EPA regulation
+ as follows:

e “DO NOT TAMPER?” labels were placed on the door and on all other openings.
" Plastic material sealed with “DO NOT TAMPER?” labels and tape was wrapped around
the unit.
+ The unit was sealed in a wood box constructed for the unit and secured with steel
banding. _
e “DONOT TAMPER” labels were placed on all outer surfaces of the box.

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

OMNI-Test Laboratories, he. 3-2 of 5-8
Cerdification Test Reporf dated July 20{0: Vomuishi\Users Fifes\Testing Mones i 227-5-42- 3 Monessen Ficore Non-Catafyst 207-5-42-3



Model: Encore -
Monessen Ilearith Systems
P.O. Box 504

Bethel, VT 05032

Tahle 1.1 - Particulate Emissions

) Burn Rate Method 5G Emissions
Run {ka/hr dry) {g/hr)

1 0.84 2.47

2 1.15 1.26

3 2.86 1.74

4 1.71 1.10

Weighted particulate emission average of four test runs: 1.6 grams per hour.

Table 1.2 — Test Facility Conditions

Room Temperafure | Baromefric Press.ure Air Velocity
(°F) {Hg) (ft/min)
Run Before After Before After Before After
1 76 79 29.57 29.57 <b0 <50
2 69 72 29.57 29.51 <50 <50
3 72 72 29.30 29.28 <50 <50.
4 73 72 29.28 29.28 <50 <50
OMN{-Test Laboratories, Inc. 3-3 of 5-8
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Model: Encore
Monessen Hearih Systets
P.O. Box 501

Bethel VT 05032

Table 1.3.1 — Fuel Measurement and Crib Description Summary — PRETEST

Run Prete;st Fugl ngght Pretest M'oisture Coal Bed Weight
(Starting weight in |bs} {Dry basis - %) {Ibs)
1 14.0 20.8 3.5
2 14.0 18.7 3.5
3 21.0 20.4 3.4
4 14.9 21.0 3.2
Table 1.3.2 — Fuel Measurement and Crib Description Summary — TEST
Test Fuel | Firebox Fuel Loading Fuel Moisture | Piece
Wet Basis | Volume | Density Wet Basis | Content Dry | Length | 2x4s | 4x4s
Run (Ibs) () (Ibsfft®) (%) (in) Used | Used
1 15.0 2.0 7.50 21.1 19.5 2 2
2 14.8 2.0 7.40 20.9 19.5 2 2
3 15.3 2.0 7.65 21.1 19.5 2 2
4 14.6 2.0 7.30 22.0 19.5 2 2
OMNI-Test Laboratories, Inc. 5-4 of 5-8

Ceriification Test Report dated July 2010: Vonini-shsiUsers Files\Testing Monessen'2 27.5.42-3 Movessen Encore Non-Colalysi227-8-42-3




Model: Encore

Monessen Hearth Systems
P.O. Box 501

Bethel, VT 05032

Table 1.4 ~ 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)
1 400 14.69 156.8 92.8
2 290 14.18 151.3 92.1
3 120 14.60 143.0 136.7
4 190 13.91 143.0 108.1
Table 1.5 - Heater Operation Data (Average Temperature Data)
Beginning Surface Ending Surface
Run | Temperature Average® Temperature Average® Surface Delta T"
1 3338 225.6 108
2 . 330.0 236.4 94
3 427.68 373.2 54
4 304.0 277.8 26
a. All temperatures are in degrees F.
b. R

gpresents the difference between beginning and énding average surface temperatures.

OMNI-Test Laboratories, Inc.
Cersificatfon Test fepart doted July 2040: Vonmi-sbs\Users Filz \Testing

5-50f5-8
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Madel: Encore
Monessen Hearih Systems
P.O. Box 501

Bethel, VT 03032

Table 1.6 — Pretest Configuration -

Run Combustion Air (in) Fuel Added Fuel Removed | Time (min)
14.0 Ibs at start; no addition;
1 | Fully Closed coal bed 3.5 Ibs 0.85 120
Halfway Between 14.0 Ibs at start; no addition;
2 Settings 1 and 2 coal bed 3.5 Ibs 0.30 120
21.0 lbs at start; no addition:;
3 Fully Open coal bed 3.4 Ibs 0.40 70
. 14.9 Ibs at start; no addition;
4 S_etlmg 2 coal bed 3.2 Ibs 0.70 90
Table 1.7 — Run Data
Average Dry Initial (Induced) Average
Burn Rafe Draft Primary Air Setting | Run Time Draft
Run (kg/hr) (H.0) {in) {min) (H>0)
1 0.84 0 Fully Closed 400 -0.041
Halfway Between
2 1.15 0 Settings 1 and 2 290 -0.052
2.86 0 Fully Open 120 -0.078
4 1.71 Setti_ng 2 190 -0.063 -
OMNI-Test Laboratories, Inc. 5-6of5-8
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Model: Encore
Monessen Hearth Systems
PO, Box 501

Bathel, VT 005032

Table 1.8 — Test Configurations

Run

Five-Minute Startup

Gombustion Air

Bypass: Closed at 60 seconds.

Fuel Loading: Completed by 45 seconds.
Door: Closed at 60 seconds.

Primary Air: Set at 0 seconds.

Other: None.

Secondary: Fixed.

Tertiary: N/A.
Fan: On for duration of test.

Fully Closed

Bypass: Closed at 60 seconds.

Fuel Loading: Completed by 45 seconds.
Doaor: Closed at 60 seconds.

Primary Air: Set at 0 seconds.

Other: None.

Secondary: Fixed.

Tediary: N/A.

Fan: On for duration of test.

Halfway
Betwean
Settings 1 and 2

Bypass: Closed at 60 seconds.

Fuel Leading: Completed by 45 seconds.
Dooi: Closed at 60 seconds.

Primary Air: Set at (0 seconds.

Qther: None.

Secondary: Fixed.

Tertiary: N/A.
Fan: On high for duration of test.

Fully Open

Bypass: Closed at 60 seconds.

Fuel Loading: Completed by 45 seconds.
Door; Closed at 60 seconds.

Primary Air: Set at 0 seconds.

Other: None.

Secondary: Fixed.

Tertiary: N/A.

Fan: On for duration of test.

—

Setting 2

OMNI-Test Laboratories, Inc.
Ceriification Fest Report dated Suly 3000: Vanu-sheilisers Fifes\Testing s, 227-5-42-3 M, Encore Non-Cotalys 227-5-42-3
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Model: Encore
Monessen Hearih Systems
PO Box 501

Bethel, VT 05032

TEST RESULTS AND DISCUSSION

A total of five test runs were performed on the Encore wood stove. Four test runs were
conducted in the following categories and included in the weighted average emission level
results: two in the 0.80 to 1.25 kg/hr dry category; one in the 1.25 to 1,90 kg/hr dry category; and
one at maximurm,

The weighted particulate emission level was measured to be 1.6 g/hr.

The proportionality results for all five test runs were acceptable. Quality check results for each
test run are presented in Section 2 of this report.

OMNI-Test Laboratories, Ine. 5-8 of 3-8
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