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Model:. Northsmr A
Hearth and Home Technologies (Aladdm Hearth Products)

1445 North Highway
Colville, WA 99114

INTRODUCTION

Hearth and Home Technologies (Aladdin Hearth Products) retained OMNI-Test Laboratories,
Inc. (O-TL) to perform U.S. Environmental Protection Agency (EPA) certification testing on the ;
model Northstar A. The Northstar A is a non-catalytic, built-in room heater. The firebox is

constructed of mild steel, The usable firebox volume was measured to be 2.70 cubic feet. The

room heater is vented through an 8" diameter flue collar located at the top of the unit.

The testing was performed at the Hearth and Home Technologies (Aladdin Hearth Products)
laboratory in Colville, Washington. The tested unit was in good condition and assigned tracking
number OMNI ID #419 on December 18, 2002, O-TL representative, Bruce Davis, conducted
the certification testing and completed all testing by December 20, 2002. The EPA was notified
of the testing dates in a letter dated December 18, 2002. A testing contract, including provisions
for Random Compliance Audit (RCA) testing, has been signed by Daniel S. Henry of Hearth and
Home Technologies (Aladdin Hearth Products) and is on file at O-TL. .

The Northstar A room heater 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 SH). Particulate emissions were measured using a Method SH sampling train
consisting of a heated front filter, an iced impinger train, and a rear filter. The weighted average
emissions of the four test runs indicate a particulate emission level of 3.25 grams per hour, 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
Northstar A results are within the emission limit of 7.5 grams per hour for non-catalytic affected
facilities 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: '

» “DO NOT TAMPER” labels were placed on the door and all other openings;

o Plastic material sealed with “D0O NOT TAMPER" iabels and tape was wrapped around
the unit;

» The unit was sealed in a wood box constructed for the unit and sccured with steel
banding; and

¢ “DO NOT TAMPER" labels were placed on all outer surfaces of the box.

ar

This report is organized in accordance with the EPA-recommended outline and is summarized in
the Table of Contents immediately preceding this report.

OMNI-Test Laboraiories, Inc. 1-20f1-9
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Model: Northstar A

Hearth and Home Technologies (Aladdm Hearth Products)
1445 North Highway :
Colville, WA 99114

Table 1.1 — Particulate Emissions

Table 1.2 ~ Test Facility Conditions

Burn Rate Method 5H Emisslons
Run (kg/hr dry) (g/hr)
1 0.94 1.69
2. 1,13 1.73
3 4,25 8.12
4 1.34 2.31'
Weghted particulate emission average of four test runs: 3.25 grams per hour.

Room Temperature | Barometric Pressure Air Velocity
{°F) ) {in Hg) (ft/min)
Run Before After Before | After | Before | After
1 74 72 | 2846 28.53 <50 <50
2 77 73 28.59 28.45 <50 <50
3 78 82 28.32 28.32 | <50 <50
4 68 . 81 28.32 28.35 <50 <50
OMNI-Test Laboratories, Inc. 1-30f1-9
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Model: Northstar A

Hearth and Hotne Technologies (Aladdm Hearth Products)

1445 North Highway
Colville, WA 99114

Table 1.3.1 - Fuel Measurement and Crib Description Summary — PRETEST

Certification Test Report dated I/17/03; \\OmmGZ\usemTesm:g\AJ‘addm\DdI §-50-3 Aladdin HNG Norihstar061-5-50-3.doc

Run Pretest.Fuel \f\!efght Pretest M.oistu're Coal Bed Weight
(Starting weight) “(Dry basis - %) (Ib)
1 4.5 19.1 41
2 4.8 20.4 4.3
3 21.2 22.0 3.8
4 7.0 21.0 4.4
Table 1.3.2 — Fuel Measurement and Crib Description Summary — TEST
Test Fuel | Firebox Fuel Loading Fuel Moisture | Plece
Wet Basis | Volume | Density Wet Basis | Content Dry | Length | 2x4s | 4x4s
Run (Ib) ((%) (bt (%) (in) | Used | Used
1 17.4 2.70 6.44 20.0 20 3
2 17.4 2.70 6.44 19.8 20 3 2
3 17.8 2.70 6.50 20.1 20 3 2
4 18.3 2.70 6.78 19.8 20 3 2
OMNI-Test Laboratories, Inc. 1-4 of 1-9




Model: Northstar A

Hearth and Home Technologies (Aladdin Hearth Products)
1445 North Highway

Colville, WA 99114

Table 1.4 - Dilution Tunnel Gas Measurements and Sampﬁing Data Summary

Average Dilution Tunnel Gas Measurements
' Length of Test Velocity Flow Rate : Temp
Run ~ (min) (f'seg) - (dscf/min) ' {°F)
1 420 - ) 14.4 145,8 101.42
2 350 15.1 152.0 ~ 107.31
3 05 | 16.3 | 138.4 » 205.80
4 310 14.3 139.9 118.09

Table 1.5 - Heater Operation Data (Average Temperature Data) .

Beginning Surface Ending Surface
Run Temp Average" Temp Average’ Surface Delta T°
1 243 140 10
2 247 180 57
3 _ 505 509 5
4 | 316 ' 233 83
a. All temperatures are in degrees F. .
b. Surface Delta T represents the difference betwesn baginnlngand ending average surface
temperature.

C e
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; Modek: North.star A

Hearth and Home Technologies (Aladdin Hearth Products})
1445 North Highway ' :
Colville, WA 99114

Table 1.6 ~ Pretest Configuration

Run | Combustion .AIr (in) Fuel Added Fuel Removed | Time (min)
‘ 4.5 Ibs. at start; no addition;
1 fully closed coal bed 4.1 ibs. N/A g0
' ' 4.8 |bs. at start; no addition;
2 0.125" open coal bed 4.3 Ibs. N/A 80
21.2 Ibs, at start; no addition; o
3 fully open coal bed 3.8 Ibs. N/A 75
: 7.0 Ibs. at start; no addition; .
4 0.5” open coal bed 4.4 |bs. 0.6 Ibs. 70
Table 1.7 - Run Data
Average Dry initial (Induced) Average
Burn Rate Draft Primary Air Setling ; Run Time Draft
Run (kg/hr) (in HxO) (in) {min) {in H.0)
1 0.94 0 fully closed 420 -0.02
2 1,13 0 0.125" open 350 -0.02
3 . _ 4.25 0 fully open—- ~ 95 -0.07
4 1.34 0 0.5" open 310 -0.03
1-6of1-9
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Model: Northstar A
Hearth and Home Technologies (Aladdin Hearth Products)
1445 North Highway
Colville, WA 99114

Table 1.8 — Test Configuration

Run

Five-Minute Startup

Combustion Air

Bypass: N/A,
Fuel Loading: Loaded by 32 seconds.

Door: Closed by 40 seconds.
Prlmam Air: Fully open for 4 minutes 55 seconds then set to test
setting.

Other. When the air slide is fully open, it activates a two hour timer
that allows additional air into the unit until the timer closes it. The air

slide was fully opened for this run.

Secondary: Fixed.

Tertiary: N/A.
Fan: Off for first 30 minutes, then set to high.

fully closed

Bygas N/A.
Fuel Loading: Loaded by 30 seconds.

Door: Closed by 80 seconds.

Primary Alr: Fully open for 4 minutes 55 seconds, then set to test
setting.

Other: Air slide fully opened, which activated the two-hour timer.

Secondam Fixed.

| Teriary: N/A.

Fan: Off for first 30 minutes, then set to high.

0.125" open

Bygas N/A.
Fusl Loading: Loaded by 20 seconds.

Door: Closed by 26 seconds. e
Primary Air: Fully open.

Qther: Air slide fully opened, which activated the two-hour timer.
Secondary: Fixed.

Tertlary: N/A.

Fan: On high.

fuily open

Bypass: N/A.
Fue! Loading: Loaded by 30 seconds.

Door: Closed by 43 seconds.

Primary Alr: Fully open for 4 minutes 65 seconds, then set to test
setting.

Other: Air slide fully opened, which activated the two-hour timer.

Secondary: Fixed.
Teriary: N/A.

Fan: Qif for first 30 minutes, then set to high.
TR

0.5" open

OMNI-Test Laboraiories, Inc.

1-76fI-9
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Model: Norhstar A

Hearth and Home Technologies (Aladdin Hearth Products)
1445 North Highway

Colville, WA 99114

TEST RESULTS AND DISCUSSION

A total of four test runs were conducted in the following categories: two in the 0.80 to 1.25
kg/hr dry category; one in the 1.26 to 1.90 kg/hr dry category; and one at maximum.

During test run number one at 391 minutes, the fuel-loading door was opened to reposition
remaining fuel pieces. This was done following three consecutive data points with no fuel
weight loss. Less than 15 seconds elapsed between opening and closing the fuel-loading door.

During test run number two at 291 minutes, the fuel-loading door was opened to reposition
remaining fuel pieces. This was done following a 10 minute time period with no fuel weight
loss. Less than 15 seconds elapsed between opening and closing the fuel-loading door.

‘The weighted particulate emission level was measured to be 3.25 grams per hour.

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

OMNI-Test Laboratories, Inc. A 1-8of 1-9
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! Model; Northsta; A )
: Hearth and Home Technologies (Aladdin Hearth Products)

' 1445 North Highway
Colville, WA 95114
APPLIANCE DESCRIPTION

Appliance Manufacturer: Hearth and Home Technologies (Aladdin Hearth Products)
Room Heater Model; Northstar A

Type: Built-in room heater

WOOD HEATER DESCRIPTION:
I - Materials of Construction: The entire unit is constructed of mild steel.

Air Introduetion System: Air enters the firebox through an opening located at the front
b of the appliance above the fuel-loading door. Secondary air enters the appliance through
the bottom/back and is channeled intemally to both sides of the firebox supplying three

7/8" outer diameter tubes.

Combustion Control Mechanisms: The combustion air inlet is controlled by a handle
located above the fuel-loading door in the center of the appliance.

Combustor: NA,

Internal Baffles: A ceramic fiber baffle is mounted in the upper portion of the firebox.
The flame path is forced to the front of the firebox where it travels up through the
. opening between the baffle and primary air manifold.

Other Features: An automatic combustion air control is located below the fuel-loading
door. This air is activated when the manual combustion air slide is fully open, which
tauses a second combustion air orifice to open. Activation of this second air source sets
a mechanical timer that holds the air control open until two hours have elapsed. The
manual air control can be set to any position during the two hour time period, but acts

independently of the timed air source,

Each appliance is produced with an air circulation blower as standard equipment.

Flue Outlet: The 8" diameter flue outlet is located in the top of the unit.

| WOOD HEATER OPERATING INSTRUCTIONS

Specific written instructions: See Section 4 of this report. All markings and instruction
materials were reviewed for content prior to printing.

i
|

I

i

||- . CMNI-Test Laboratories, Inc. . 1-9¢f1-9
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OMNI-Test Labaratories, Inc.

i Client:

Stove Model:
Test Dates:

Aladdin Hearth Produ Status: final
Stove Type: Non-Catalytic Stove

Northstar a

12718102 - 12/20/02

- EPA Weighted Average Emissions
EPA Method 28

Project Number:  061-8-50-3 Weighted Average
Traching Number: 419 _ (g/hr)
Signature/Date: 78 7 ) ~ 151 3,25
Emission Rate Plot
é‘ 10.00
2 800 .
E= 500 e
25 400 el
32 4
3 20 ﬂ/
g 000 -
© 000 1.00 2.00 3.00 400 500
Bum Rale (kg/hr dry}
Run # 1
Bum Rate (dry kg/hr) 0.94
Catagory 2
Overal} Efficiency (%) 63%
Emissions (g/hr) 1.69
Cap (g/he) 13
Weighting Factor 0.478 28.58% -
Heat Qutput (BTU/r) . {1359
Run # 2 .
Bum Rate (dry kg/hr) 113 e
Catagory 2
Overall Efficiency (%) 63%
Emissions {g/hr) 1.73
- Cap (g/hr) 15
Welghting Factor 0.325 19,42%¢
Heat Qutput (BTU/r) 13654
Run # 4
Burn Rate {dry kg/hr) 1.34
Catagory 3
Overall Efficiency (%%} 63%
Emissions (g/hr) - 231
Cap {g/hr) ' 15 .
Weighting Factor 0.517 30.91%
Heat Cutput (BTU/hr) 16192
Run # 3
Burn Rate (dry kg/hr) ~ 425
Catagory 4
Overall Efficiency (%) 63%
Emissions (g/hr} 8.12
Cap (g/hr) 18
Weighting Factor 0.353 21.09% |

Heat Output (BTU/hr) 51355

Cosument Gontral No. P-SSF-0005 (EPA Mathod 28 ¥

s
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g

.5, Efective Date: 3142002

Page 1of 3
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jodel: Northstar A , '
! d Home Technologies (Aladdin Hearth Products)

»1445 North Highway
’ éﬁ‘,me, WA 99114

Model: Northstar A

Run 1- Fuel

Hearth and Home Technologies (Aladdin Hearth Products)

Run 1 - Newly Loaded Room Heater

Run 2 - Fuel , ‘Run 2 -~ Newly Loaded Room Heater

OMNI-Test Laboratories, Inc. ‘
- Certification Test Report dated 1/17/03: \Omni02users\Testing\dladdin\061-5-50-3 Aladdin HNG Northsiap061-8-50-3.doc
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‘Mﬂdﬂl: Northsta!‘ A .
sarth and Home Technologics (Aladdin Hearth Products)
1445 North Highway
Colville, WA 90114

Hearth and Home Technologies (Aladdin Hearth Products)

Model: Northstar A

Run 3 - Fuel

gann—

Run 4 - Fuel

OMNI-Test Laboratories, Inc.

Run 3 ~ Newly Loaded Room Heater

Run 4 - Newly Loaded Room Heater

Certification Test Report dated 1/17/03: \\Omni02wusers\Testing\Aladdin\061-5-50-3 Aladdin HNG Northstat061-5-50-3.doc
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Wood Heater Calculation Data
EPA Method 5H

{ Burn Rate (dry kg/hour) = 0.94 |
| Emission Rate (grams/hour) = 169 - |
051-5-50-3
Nate Wrar csing tra COR tracer-gas methed, 1ACH (by tracaer gas} = Si
Diuton Turna Veoaty | 2y o0y 1o O by catbon Grnow o D;;‘a' 1A by traca Sim Si * Volume| Proportional | _ .
(feetisscond actual) {scUminta) {s=t/minute) {sclimiate) gas (Si) (<) Sarmpled | Sample Rate R o
=z T 1458 104 0.09% ; Woodstove Type '“
145 1.10 28.4 1451 123 0078 2.358 0.227 1000 022 YheoTscat 2=neal, 3=pefiet 2
144 102 16 9 1455 157 0.064 2751 0.215 a7.4 0.&32 EPA's Hydrocarbon Conslant (%) 132 )
147 097 219 1427 71 0.05% 4243 0207 958 0.3%2 Euei Datla
149 1.01 258 1455 9.2 0.052 2518 0.206 %4 0.500 Tast Charga (2 fired lbs) 174
149 0.91 21.9 1409 19.9 0.050 3.985 0.206 X 0.528 Average Maisture (% dry basis) 2003
— 150 nse 236 120.3 203 0.049 4085 0.203 %62 0.560 . Average Moigture (% wet basis) 16.69 . - : -
158 0.9 17.0 1420 176 0.057 2,064 0.198 94.8 0.411 oo Co : .
148 1.0t 189 1416 189 0.053 3.627 0.206 989 0.477 Run Parsmaters
148 1.06 196 1417 190 0.053 3856 0.204 X 0.482 - DGM initial reading (cf) £31.300
147 1.03 15.1 1427 199 0.050 3475 0204 6.1 0.527 ‘ DGM final reading (cf) 643,165 - :
146 117 122 1444 179 0.056 4010 9 201 973 0,426 Pk (inches Hg) 28.43 .
144 109 6.1 1455 153 0.064 3814 0.213 1026 0.320 Ten {avg oF} 97.14 o
144 112 a8 1461 12.0 0077 3233 0.2c8 1003 2.225 : dH (avg inches we) 0.19 E
143 1.12 20 1456 16 0.085 2561 0228 1050 0.130 Vm (scl} " 100.201 -
123 1.18 24 1459 115 0.067 2509 0.216 1032 0.175 Qf by carbor balance {avg dscliminute) 6.79 __'.
143 1.07 a5 1489 5.4 0.106 2.500 0.218 1038 0.119 Analytical Date :
143 1.2 18 145.8 X 0.110 2.007 0.213 w1z - | 0110 Prope-Front Wash fmg) 348
14.3 113 39 1465 98 D102 2078 0.229 108.4 0.128 Front Filtar (m3) 556 L ’
144 1.15 1.9 145.3 92 0.109 2.184 0.220 104.0 0113 Impingee PM img) 2440 ’ y
t4.4 115 20 146.3 9.3 0.107 2.080 0226 1063 .| 0115 Back Filter {m3) 805 ‘ )
144 112 20 - 1463 B9 0.112 1827 0,19 27 0.105 Total Weight {(mg) . 4150 . i -
[ 113 2.1 1483 85 0.116 2,045 0.229 107.8 0.058 Emission Reaulta : r T
144 1.17 20 1463 a9 0.112 1.539 0.225 1056 0.105 Cs (gidscl) 0.0041 !
144 1.09 19 1454 87 0.115 1.5 0.223 1046 © | 0.100 ER (ghour) 1.9
14.4 1.10 19 1453 a5 0.118 1812 0.220 102.7 0.095 .
. 143 112 20 1470 T o111 1.9 0.228 1066 0,107
143 1.10 2.1 1473 89 o112 1.951 0.217 1014 0.105 ‘
143 112 X 1459 83 0.120 1.954 0220 1028 0.002 ’ .
143 i 02 27 1459. 79 0.126 1.5 0.220 1028 0.083 ) ‘ - - ol
143 1.10 22 146.8 77 0.130 1779 0.225 1045 0.079 ) ) ;'
i 143 K] 24 1470 77 012 1.758 0.228 106.0 0079 '
143 1.11 24 147.0 78 0.129 1.767 0.228 1058 0.080
143 1.1 26 1472 12 PRES 1.767 0.228 1052 0.069 E C.
143 111 [ 1473 65 0.152 1.705 0.236 1088 0.058 :
143 1.08 00 1473 65 0.152 1.4358 0.27 1045 0.058 B
14.3 1.10 2.9 147.4 62 0.160 1.471 0.223 102.5 0.052 E
142 1,10 0.0 1476 65 0.158 1.362 0.217 29.6 0.055
- 142 108 0.0 480 72 0.13 1261 0211 7.1 T.065 ) ' ) : o
‘ 142 1.07 0.0 148.1 65 0.153 1.460 0263 08 0.057 " ' B
<3 122 097 22 143.4 59 0.189 1472 0225 1035 0.047 :
142 1.09 20 1485 6.2 0.145 1.403 0.238 109.4 0.053 ‘ Y
; t 142 1.07 2.0 143.5 73 0.137 1.381 0.202 2.9 0072 ) “’
14 [~ vos ] s8 | 158 ] nia 0105 | 2387 s | o | g
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OMNI-Test Lzooratores, Inc.

Final Laboratory Report - Method SH .‘
Dilution Tunnel Particulate Calculations '

Client Name: Aladdin Hearth Products Equipment Numbers: RunNo: 1. E
Model: Northstar a Do, T2 |
Project No.:  061-8-50-3 :
[racking No: 419 | ‘

pARTICULATE COMPONENTS

Sample Component Reagent Filter Z or Weights i
Volume, mi{ Fical. mg { Tarz, mg |Blank, mgmi| Particulate, mg 1
A. Front filtes catch Filter M139 | 6498 5942 ' 55.6 |
B. Rear filter catch Filter C826 E?é.'l' 115.1 . 80.6
C. Rinse of probe and filter assetmbly (FRONT) Acelone 120 100469.9 | 1004351 0.0000 348
D. Rinse of Impinger Set Distilled Water 325 109513.8 - | 109819.8 0.0000 54.0 :
E. Rinse of Impinger Set Dichloromethane 130 103902.7 | 1038321 0.0000 50.6
F. Rinse of filter assembly and gas train (BACK) Acetone 220 1043069 | 1042075 0.0000 99.4
Tolal Particulate, mg : 415.0
Componznt ’ Equations:
A. Front filter catch : Final (mg) - Tare (mg) = Particulate, mg
B. Rear filter catch Final (mg) - Tare (mg) = Particulate, mg :
C. Rinse of prabe and filter assembly (FRONT) | (Final, mg - Tare, mg) - (Blank, mg'm! x-Volumie, ml} = Particulate, mg i
D. Rinse of Impinger Set (Final, mg - Tare, mg) - (Blank, rhg'ml x Volume, ml) = Particulate, mg .
E. Rinse of Impinger Set (Final, mg - Tare, mg) - (Blank, mgm! x Volume, ml) = Particulate, mg : ‘
F. Rinsc of fitter assembly and gas train t3ACK }| (Final, mg - Tare, ) - (Blank, mg’'ml x Volume, ml) = Particulate. mg :

CONDENSED WATER Weights
IMPINGERS Final, g Initial, g Net, g
1 7310 &40.5 0.6
as 2 582.8 566.7 16.1
3 548.6 . 546.7 1.9
4 8517 230.0 217
TOTAL, g: 1303

Analyst: @0_; Date: S~ -3

Cocumen ) :
Control No. P-SS00003 (54 Laberatory Repor).ifs, Eective Date: 31412002 Page § of 1 ' Laboratory Report run |
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MNI Environmental Servieces, Inc. -

‘. gMNf-T est Laboratories, Inc.

peaverton, OR  Phone (503} 643-3738

EPA Method 4 Analysis Worksheet Eii

Ciient/Lrocation: Aladd N«#slﬁf A Project#: gc/-$-5¢-7
Test Date: _(d-1&v2 : Test Crew: 4.0 Run# E
. gample Train #: /- Assembled by: a7 Cleaned by: G ‘
Filter Identification
Front Filter  IstFilter#m 137 Back Filter  1st Filter # C& . ‘
-V ondFilter #___ ' 2nd Filter # __
3rd Filter # _ | 3rd Filter # ___

Gravimetric Analysis—Condensed Water

[mpingers: 1 2 3 4 Total By
Final: 231 SELY Sk . $5/ 3 =
Inittal; _ :
Vs | St F | S §0.0 Ehts e
Net Weight ' '
(gramsy): qo.0 | 1. ! {9 AT 1303
Control No. E-SFJ-0004 (EPA Method 4 Analysis Worksheet).doc, Effective date: 03/07/2000 Page I of 1
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'Ofyﬁ‘ﬂ—?"est Laboratories, Inc.
goaverton, OR  Fhone (503) 643-3755

FUEL DATA
Client / Model: Afaddiv Mv%ﬁa« Tracking #: _ 4/ % Projest#: (/- S-S -3
Date: /2 I e Test Crew: _ /3 4 Jguns Rm#& _ /
OMNI Equipment [D #:
FUEL LOAD PREPARED BY: ___ B /i Dsv.'s
FUEL: DOUGLAS-FIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,
DIMENSIONAL LUMBER.
r—’f PRE-BURN FUEL
MOISTURE CONTENT (METER - -- DRY BASIS)
CALIBRATION: Cal Value (1) =12% Actual Reading ___ /4
Cal Value (2)=22% Actual Reading _ 22 '
Piece Length _ Readings Tyee
1 & & 13- I /2.7 2%/
2 Y O iNs /5.3 /2 / _Ar7
3 ft
; e o | \ \
Length of cut pieces: g-e 72 inches Pre-Bumn Fuel Average Moisture: 14 .
Time (clock): ___/¢- %  Room Temperature (F); __ 7= Initials: sS4
Lf " TEST FUEL
FUEL TYPE AND AMOUNT:  2x4 3 4x4 2
CALCULATED LOAD WEIGHT: _ [%.9 ACTUAL LOAD WEIGHT: 5./ (2% 4)
PR N CEES
FUEL PIECE LENGTH: 20 e w1 2EY Total

MOISTURE CONTENT METER - — DRY BASISY

PIECE READINGS TYPE
1 /9.7 9.9 (72 25
2 200 SF L5315 L5 2%
3 173 2¢. 7 206 L P
4 20. | 203 2LY Yry
5 20.0 1&2 26 _grz
6
7.
8
9 - —_—— e e
10 L

OVERALL TEST FUEL LOAD MOISTURE AVERAGE: _20.03

Time {clock): /¢! 2, Room Temperature (F), __2¢/ Initials: _ Ay
Technician signature: /& = Date: _»~2-23
Control No. P-SFB-Q004 (Woodstove Fuel Load Information).doc, Effective date: 08/07/2000 Page 1 of 1
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1.Test Laboratories, Inc.
OMP. OR (503} 643-3783

- (INDICATE VIE'W ANGLE)

(3) Zeee He.)\L

Leases

Technician signature:_#£% 2 2~

FAN:

’ Bem,erfoh‘.
Run Notes
Client/Model: Aladd.~ !le['din(& A Project #: 06/-S-4o. 3
Tracking Number: __ %/7 Run#: __/
Date: 2 1§-02 Test Crew: 18 /4 s
OMNI Equipment ID Numbers:
' PREBURN
DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCARLE)
PRIMARY: SECONDARY: _ fi,.d
QC“’/{V c /gsec’
o R ' TERTIARY: pA_
goe—r ™\ :
¥ ;‘:C FAN: ot gl
- - — \/
PREBURN SETTINGS AND ACTIVITIES
[ FAN ADD | ADD
AIR (THERMO) CHANGES :
TIME T — SETTING | FUEL | FUEL { RAKE COAL | COMMENT
PRIMARY/SECONDARY/TERTIARY CHANGE | +WT. | - WT.
§Z Testk  se /‘9"\7 ,
L ¢s~ X — ”
TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
BYTASS: N

FUEL LOADING b, 32 see.
DOOR: ‘
PRIMARY AIR: _f./)y pfer ool ! Yrss

C,/U-;CC" Lv '7’0’ Sec .

Todw ¥set b fesh Scﬂj
OTHER: Chies L Aotk o dTly pem IF pchuales
& 2 s biner }Inl Yo lfr s adoh bos |
, o Ar ovk ] s bimen chses b
DESCRIBE OR SKETCH TEST SETTINGS BELOW: |
(SETTINGS MUST BE ACCURATE AND REPRODUCIBLE) 357/ e s
PRIMARY: SECONDARY: _ Jixed
Rl
5")’“\'-’ asl A‘Lg/{_ AELJJSLA
Jpad ablet TERTIARY: _wh

0[; L~ ;(:rJI 22 “"'";-
%ﬁ%kcjﬁﬂ,

Date: _/- 2-c2

. Control No. P- SF‘{K O0C 2 17w Notes) doc, Effective date: 08767/2000

2ot 4>

Page 1 of !




OMNI-Teﬂ Laboratories, Inc.

puverton, OR  (503) €43-3788
Supplemental Data EPA 5G/5H

client / Model: A/n,JJ.u Na«lislﬂ,z,ar
7t7 Date: /2-1F-02

Project No.:gd/-s - g -3
Run No.: _/ Booth: Z_

' — D7 aiws
Start Time: ¢y.¥v3~  Stop Time: 2oas *

Tracking No.:
Test Crew: A [Daws

OMNI! Equipment #'s:

Gas Analyzer Train Leak Check:.. _ _
Ditution Tunnel (Method 5G Only):

Stack:

Initial: ;,o—-/ Initial:

Final: /W/( ~ Finat:
Calibrations: Span Gas COy _%%¢ O _ /¢ CO: /223 COyDT) 422

17 N2/89\8n Nz Span | N2Span | N2Span | N2 Span | N2Span | Nz Span
Time y@' ~ EoT
0 oy 100 10.5’f 0.0
CO2 | 9% |00 |w3]0ov
CO 123 low | 126 000
CO2(DT) | 124 | 0w |yas—| 04

Stack Diameter (inches): ___ §” -
Air Velocity (fUmin):  Initial: _ 250 F/o:  Finali _zse /m.
Scale Audit (ibs.): Pretest __yp.0 Post Test: __ #g
induced Draft: 0.0 & %Smoke Capture: 100 2
Pitot Tube Leak Test: Pre: pg @ 3. ¢ Post _o0¢ @ 3. ¢

Flue Pipe Cleaned Prior to First Test in Series: Date: _ /2-/3 -2 Initials:_x.

7 Initial Middle Ending
; r Pb (in. Hg) 2596 A8 47 285
| 1__Room Temp (°F) P avide 20 2.2
Technician signature: /57 o= Date: _/-2-¢3
Contrui No. P-SFAO-0004 (Supplemental Data FPA 5G).doe, Effective date: 08/07/2000 Page ] of 1
2-(26£2 -4y




o Test Laporasorios

Wood Heater Test Data

—Tomber EPA Method 5H
Hgarh 3 Foma
Manlacursr Toert Sampia Taie Sorvrol Mok Numoar, 21
s Vi, TR TG TS CrISIAC A Tost Uaiar 0% :
Intlal/Assumad Yakues
B real Crfie i 3 1587 Diuton Tunmel Veiocity el g s :
el aon ¥ § il o2
2 gt m 251-5-50-3 oo 2 Trmmree Data Divan T ! Torre i i 2
™ o : — A X - elarreg Ahal Sarepary dat
. 13-3se02 PL2 3 oLa PLS PLs % s " i 400 e " o
a3t Sa'd . Aearage D mares Fressa 2355 004 . — H2O ‘
R - Qo4 9550 2052 004 oo ? -
e rge = = 12 30 - el 7251 Xt -
a3 33 = Asema;e Tun MemLra . Iy TAas 4l 278 ~1ai e ER 35 % = = mtss"',b Puo o3
X 35 Cae _ .
Spmran TETAE 0 ThiR S st f ey ::,\e y g 2 = -
o Lo aet N . i id 77
e po Y /=723 Sauid, Vie (g)
e - i of 481
Post-Tes Laak Check C3Z 15 cim@Hg e of Watar Vapor, Viwtsid) (123)
Partcilue Sampling System . —— —
Z Y Fuel Werght Stove Flue-Gas Conditions :
. — ‘ - Swwe Termnperatures (of) abora
Elapsed Time Iy an Moter Rewhog f) Snxp;:.-e mmm Froporgonel f 1oy i Mewr | ‘-“1'!“- T’“"‘ :";’;’ s Bl o Sk Renbny | Weight Change | Lmll 3reune T — ' "
! B KSR o) + 1 HWL ’ = ! .
pd pairentull I cranl BN - Sl — P e 12y cOr Vot | Tenpurane 5y 17 0 Tl Rasi b . ) 1
i ) s ach : 2] bircho Top | Vinchos Soeean] Gocbe k| Tk ot Avengs Surface| _ dPVebamy e tre
_ N . Frreninie 3 | oreaane ~ e e piraest
! a3 700 oo ” - - — — —- ) . L Yemperans (F) reranne 4 | o u:.luulx_ el A1 (U] - ‘“.":" N
. i . 1 182 19 0.82 1 y i
10 523 250 0265 025 100.0 a7 = Nt 1% 3 243 219 ad 27
2 84 238. 1839 05 0021 180 24 0.32 153 ! = — == o Z
20 515,150 0.281 0% 5.3 - ‘ — - = . - — -
. : 2 7 238 157 a2 0.041 147 57 038 240 18 l = = 22 o Z
20 452,580 0352 08 w8 - a2 5 . - = -~ — - = =
. H 2 &7 237 142 -1.5 0054 1.3 a5 . 078 205 ) - il 22 il s
%0 655.760 .308 0.8 6.6 . = - = = = = - .
X o 2 3 2a7 12.1 21 0.058 104 104 0.28 353 ' : = =22 = — °
5 558,720 0208 02 =3 | s ' - - ~ — - = 2&4 =
‘ . 2 65 235 w3 =18 0058 121 10.9 0.28 382 94 03 é - s 2 = - ’ “
80 581740 - . - - e 250 : S
.02 7] 104 - 2 65 2a5 85 a7 £.052 107 9.7 0.20 344 107 5as — - “ - = -2 == 2z "
“ — ) . .o . 268 285 : ; 2280
0280 025 9.3 =) 2 85 225 71 EY ©0.052 102 98 028 2 107 701 = - — = s = - - =
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32 024 1974 e 2 &5 208 55 a8 post 97 10.5 LET 24 - : — = — — == =
— — — — — : . . 9 - 100 728 X5 204 aia 254 -} . - :
. 102 F) 84 235 42 3 2050 102 a7 0.19 7] 108 — - e el S
= = = = : . ! . 734 26 as6 341 01 )
00.0 »oe 2 5 234 33 } = = — —
. £.9 0.048 — ‘ - =z -
= e v o et . 533 aa 028 207 s 813, a8 ars as7 ad w01 ’ .
00.3 ) 2 85 230 29 o4 0.042 1o 58 0.58 7 ! = — — — —
120 573 250 9.305 0185 wrs | o« ) a5 234 26 23 - . i = = ol %0 58 3"*‘} = 12 o048 - 043
y ' 032 146 53 0.81 = '
120 531 750 0 . . 23 183 g %a 333 M 29 5
- 0.2 0.1 1038 ® gt 2 a5 230 24 0.2 0028 14.8 5.1 101 205 183 391 247 - — — 2 =
581900 az18 008 w07 - 56 2 a5 23 22 02 o022 7 — e 5 sl 2 0.048
SR e 685880 0202 0.08 110.4 R 2 -] 238 . ' e kil s il Sl 0 9 - 2 - 331 u7 i
NE 21 041 021 14.9 4 :
T 837910 . - 0,198 0.08 1083 - 2 &8 237 19 : = = - — —t— — — e
. . . a2 0.071 X : : ‘
— i v o i 14.9 a7 125 185 168 205 36 . 344 288 09 s
‘ . . 1027 - 2 a7 23 18 2.1 Y 148 43 1.39 g :
180 £91.250 o168 0.08 1030 - . 2 &7 Fes) . . = = — = — — = =
Y H 17 a1 < :
= == o o e c20 148 47 14 158 153 261 g 318 265 298 =7
y % 2 &7 “236 15 42 0419 15.¢ 43 1
- s o > e : . X 52 153 189 282 2%9 208 254 29 =
X X e, 59 2 -] N R4 ¢ F1N 0.7 15.5 40 -
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. . = 2 : &S 229 13 a1 057 : -
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Wood Heater Test Data ,

EPA Method 5H

- Hearh & Homa Tedh Sarpie Rals O socia MNumsr 21 . InialrAssumed Vakusss
Morthstara cap 3z e
s  Tracre uerTer Tast \oiar 'y b ! Divton  uw Jemmen 28 58 Armcrret 502 ) 0o3
Sese Ty SAL oSl ¢ LS neal Or'ce 2 1387 Dhuton Tunnel Velooty Traverse Data Toosi  Jezc iy . ¥ =g Hate 027
I w1 gt t.ce 2o i PLY . P2 PL3 PL LS P18 pr7
. — .. - -
15-Cec2 U 2325 - . [y " -
vsm da Sty Parnmatos Bezge g i . “.wru . 0Cdd . 2550 9052 0 o4t 054 0551 8952 Flua Gas
- 1245 Arerie Tom Ao = ot - * ra Taeo < ' - @ N
[ 278 Sy Tern iy taws o . ]
22 T T = % =iy s £z ) 2 =) el % %5 imginger Tauid, Yic fg) bl
0 gy = ' J ’/' ! N
< g AL MMNE Soa e e . .
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wN;.Test Laboratories

Wood Heater CalCuIation Data

: EPA Method 5H
Qun 2 .- | Burn Rate (dry kg/hour) = | 1.13
Manufacturer: Hearth & Home Tech.
Kode¥Tracking No.: Northstar a
Test Date: 19-Dec-02 | Emission Rate (grams/hour) = 1.73
project Number: 061-5-50-3 { ‘ . '
- Note: When using the CO2 tracer-gas method, 1/Qf (by tracer gas) = Si
: . carbon by tracer Velume - .
- minutes) Dilution Tunnel Velogity Fo (10010 112) th?:!anoe SCQ{/-t.n.ew af ;as 1/Qf tjny t;acer .Samp!ed Si Vo_:ume Proportional dH new
(feeVsecond actual} (scifminute) {scffminute) (sciminute) gas (Si) "~ (dse) Sampied Sample Rate
: E" T e 153.4 09 | oo T Woodstove Type ;
10 15.1 113 16.9 152.9 35.9 0.028 2.427 0.078 100.0 0.252 ' Yhes1=cat,2=ncat, 3=peifet 2
20 15.3 1.05 221 © 1505 435 © 0.023 2.589 0.071 95.3 '0.366 ' EPA’s Hydrocarbon Constant (%) 1.32
30 15.5 1.03 18.7 1486 38.2 0.026 3202 | - 0.074 98.8 0.281 Fuel Data :
| 40 156 1.00 239 147.5 358 0.627 2.791 0.073 986 .| 0261 - : Test Charge (as fired Ibs)’ 174
50 15.9 . 0.98 19.7 145.0 36.6 0.027 2672 | 0073 983 - 0258 | Average Moisture (% dry basis) 19.78
B0 15.6 1.04° 20.5 147.5 M3 ’ 0.029 2721 ©0.074 100.4 0.225 Average Moisture (% wet-Fasis) 16.51
70 15.6 : 1.08 . 18.0 147.5 359 0.028 2.514 0.073 99.3 0.246 :
80 15.6 1.05 18.0 147.1 35.2 0.028 2.877 0.080 107.4 0.236 " Run Parameters -
hy] 15.6 1.09 " 158 1471 35.6 - 0.028 2362 0.067 509 - - 6240 DGM Initial reading (cf) - . 643700
100 155 1.09 146 148.8 35.3 0.028 2.625 0.074 1000 0.237 DGM final reading {¢f) 1+ 722.907
110 15.3 1.13 ' 71 150.0 34.0 0.029 2630 0.074 100.8 0.220 ' Pb (inches Hg) : 28,55
120 15.2 1.10 55 1516 27.8 0.036 2.729 0.080 107.9 0.148 ' Tm (avg oF) 96.83
130 15.1 i1t a7 152.1 242 . |- o004 2.154 . 0.077 103.8 0.112 o dH {avg inches wg) 0.14
140 15.1 1.12 37 152.5 218 | 0048+ | 1957..0 Q.081... 107.7 0.091 . Vm (5c) - - — 71.119 o
150 151 1.09 1.8 152.9 21.7 0.048 1.816 . 0.083 1101 0080 Qf by carbon balance (évg dscf/minute) 7.30
160 15.0 1.1 38 153.1 20.2 0.049 1.762 0.081 106.9 0.078. Analytical Data .
170 15.0 1.10 1.8 153.2 19.2 0.052 1.580 0.078 102.7 0.070 Probe/Front Wash {mg)~ _ 33.7
180 - 15.0 1.1 18 153.2 20.6 0.049 1.505 0.079 103.0 0.081 _ . Front Filter {mg) B 45.8
190 15.0 1.13 as 153.6 20.0 0.050 1.657 0.081 105.4 0.077 " Impinger PM (mg) = I I S
[ 200 15.0 1.12 2.0 1536 20.4 0.048 1.613 0.081 105.0 0.079 Back Filter (mg) 51.4
210 15.0 1.13 2.0 1538 19.8 0.050 1.637 - 0.080 “404.5 0.075 ' Total Weight (mg) ___________gs_o_.l__________...
| 220 15.0 1.10 2.1 153.8 18.7 0.053 1.583 0.080 1036 " 0.087 Emission Results - j -
230 15.0 1.11 23 - 153.8 17.9 0.056 1.583. 0085 | 1094 ~ 0.081 ‘ Cs (g/dsch) - 00039
240 15.0 127 0.0 153.8 19.7 0.051 1.505 0.084 1086 | 0074 | - ER({ghour) - - ____________1__7_3_____._.——-—
| 250 15.0 1.25 2.7 1539 19.7 0.051 1.395 0.071 916 0.674 . -
260 15.0 1.21 0.0 153.9 216 0.046 1.459 0.074 96.5 0.089 -
| 270 14.9 1.21 2.7 154.0 23.2 0.043 1.789 0.083 107.0 0.102 -
| 280 14.9 1.21 27 184.0 225 0.044 1.785 0.077 99.5 0.097 .
- Run 2a.xls
Control No, P-8§1-0006 (5H Emission Calcutations).xis, Effective Date: 7/11/2002 Page 1 of 2 :
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‘ ng‘"Teﬂ Laboratories
= 14.9 1.26 0.0 1542 22.6 0.044 1.571 0.070 90.4 0.097
300 14.9 1.48 55 154.2 33.0 0.030 1.866 0.083 106.8 0.207
L~ 310 14.9 1.14 4.0 154.0 18.9 0.053 2.715 0.082 106.2 0.068
320 14.9 1.12 2.0 154.0 18.6 0.054 1.562 0.083 106.4 0.056
330 4.9 1.08 2.0 154.3 17.5 0.057 1.535 0.082 105.9 0.059 ‘
340 14.9 1.08 2.0 154.5 17.6 0.057 1.481 | 0084 108.3 0.060 T
350 14.9 1.06 2.1 154.5 17.6 0.057 . 1.503 | = 0.085 109.2 0.060 T T
L=
-~ averages/Totals 15.1 1.13 [ 73 | 1520 | 260 0.042 2.033 1028 | 0140 |
P
'
Control No. P-8S1-0006 (5H Emission Calculations) xls, Effective Date: 7/11/2002 , Page2of2 : Run 2a.xis
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st Lam;atories. Inc.

Final Laboratory Report - Method 5SH
Dilution Tunnel Particulate Calculations

'.Client Name: Aladdin Hearth Products . Equipment Numbers; Run No.: 2
Model: Northstar a Date:  12/19/02

© Project No-: 061-8-50-3

Tracking No.: 419

P sRTICULATE C OMPONENTS

r/' Sample Component - Reagent Filter # or ’ Weights
Volume, ml| Final, mg | Tare, mg |Blank, mg'ml| Particulate, mg
| :
A. Front fiiter catch Filter M140 652.8 607.0 ' 458
B. Rear filter catch Filter Cc327 715 1201 ) - 514
C. Rinse of probe and filter assembly (FRONT) Acetone 125 107228.1 | 1071944 0.0000 33.7
D. Rinse of Impinger Set Distilled Water 300 2167468 | 216684.6 0.0000 62.2
E. Rinse of Impinger Set Dichloromethane 150 104958.8 | 104928.6 0.0000 30.2
F. Rinse of filter assembly and gas train (BACK ) Acctone 155 92001.2 91944.4 0.0000 56.8
Total Particulate, mg ; 280.1
Component Equations:
A, Front filter catch Final {mg) - Tare (mg) = Particulate, mg
B. Rear filter catch Final (mg) - Tare (mg) = Particulate, mg
C. Rinse of probe and fifter assembly (FRONT) | (Final, mg - Tare, mg) - (Blank, mg/ml x_¥olunie, ml) = Particulate, mg ii
D. Rinse of Impinger Set (Final, mg - Tare, mp) - (Blank, mg/ml x Vblume, ml) = Particulate, mg ;!
E. Rinse of Impinger Sat (Final, mg - Tare, mg) - (Blank, mg/ml x Volume, ml) = Particulate, mg f?
F. Rinse of filter assembly and gas frain (BACK )| {Final, mg - Targ, mg) - (Blank, mg/ml x Volume, ml) = Particulate, mg

CONDENSED WATER Weights

IMPINGERS Final, g Initial, g | Netg

o 7212 | 6449 763 ' |

2 576.2 568.5 77 ' ;
3 542.1 541.5 0.6
4 8648 851.7 13.1
TOTAL, g: 97.7

Analyst:  Z3 0; Date: /- 3-21 ) §

ik Pmen! Control No, P-SSD-0003 (5H Laboratery Repor) s, Effective Date: 314/2002 Page 1ot Laboratory Report nn 2 i
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©vwronmmental Services, Ine.

( Lw - lest Laboratories, Ine,
gl DR Phone (503) 643-3788
EPA Method 4 Analysis Worksheet
~ient _ozation: __Ala JJA/ Mﬂf}l,Sjﬂ A Project #: c¢/-5-50- 3
Ten @il Jis }9.02 Test Crew, /5 ,/Zou-_«, Run# _2 - '
<. ain # A Assembled by: A [)gm_x Cleaned by: _ 1,2 &
T Filter Identification . | |
Wrr—:r ler  Ist Filter # m i<¢ Back Filter  IstFilter# ¢ g2% ‘
CIncieer ¥ _ 2nd Filter # '
Cin Prasc#F 3rd Filter# :
N Gravimetric Analysis—Condensed Water |
Impingers: 1 2 3 4 Total By
L Final 22 | SZa | SY2, Sy Beili
Initzal: '
: L9Y. 7 S¢85 | _S9s | 851> [ e o0
L Net Weight
| e 23 ¥ 0.6 5| TR
i ’I
|
Conirai vve. E-5FJ-0004 (EFA Method 4 Analysis Worksheet).doc, Effective date: 08/07/2000 Page 1 of |
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"g\,f[_TeS! Laboraiories, Inc.

5 _verton, OR Phone (503) 643-3738
‘Bes

FUEL DATA

client/Model: __Aladdie  prebishon A Tracking #:__ 4/ Project #:_C6 /-5 -573

..Datei /A-15- 82 Test Crew:; E) pﬁU"S Run #:

2

oMNI Equipment ID #:
FUEL LOAD PREPARED BY: _B_( Jauis

FUEL: -DOUGLAS-FIR SPECIES, UNTREATED, AIR-DR [ED, STANDARD GRADE OR BETTER,

DIMENSIONAL LUMEBER.
(/ PRE-BURN FUEL
: MOISTURE CONTENT (A ETER ~ — DRY BASISY
- CALIBRATION:  Cal Value (1) = 12% Actual Reading /2o
Cal Value (2) = 22% Actua] Reading _ M ' _
[N% F i
Piece Length - Readings Tipe — o
I ¥ f 20\_3 20 ¢ / 2 S\f‘ ﬁ'f— ! s ¥,
2 . AL 19 - 2L Ary _ '
3 o, —— 2 yrs |F5
y &0 20.3 /i3 Y
Length of cut pieces: ¥ € /L jnches Pre-Bumn Fuel Averaze Moisture: o O+
Time (clock): 40  Room Temperature (F): 2 Initials: 372
" TEST FUFEL
FUEL TYPE AND AMOUNT: 2x4 __ 3 dxq 2 <
CALCULATED LOAD WEIGHT- /8.9 ACTUAL L.OAD WEIGHT: g- (2x4
. &7 (4x4
FUEL PIECE LENGTH: 2z — t2Y  Total
MOISTURE CONTENT METER — — DRY BASIS)
PIECE READINGS TYPE
2 1.3 k4 24 > Yy
3 / ?. i d /?. __? /?, C/ —-L}:L
4 2L/ 220 134 2ry
3 _2v. 3 /2.3 /2 Ry
6
7.
8
9 _ —
10 - ———
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: /L3
i .
Time (clock): _ %5 Room Temperature (F): __ 22~ Initials: /%7

Technician signature: _ JA pﬁ-——’-— Date:  /~2-03

Certrol No, P-SFB.0004 (Woodsiove Fuel Load Information).doc, Effeciive date: 08°07/3050

Page ]l of 1
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A\ (I-Test Laboratories, Inc.
BOeﬂerfan, OR  (503) £43-3788

Run Notes
Client/Model: _Aladd. fodhsbsa Project #: _pg/-S-s7- ¢
Tracking Number: v Run#: 2
Date: L= 160 4— Test Crew: 270
OMNI Equipment ID Numbers:
PREBURN
DESCRIBE OR SKETCH AIR CR THERMOMSTAT SETTINGS BELOW:
(SETTINGS MUST BE ACCURATE AND REPRODUCABLE)
PRIMARY: SECONDARY: _ ixed
IZa c:’#bzé are~d
N -
1S ' oz - TERTIARY: s IR
ope~’ '
o L]
ST FAN: o— L h
L/ R
PREBURN SETTINGS AND ACTIVITIES
[ ' FAN ADD | ADD
AIR (THERMO) CHANGES ]
TVE ST SETTING | FUEL | FUEL | RAKE COAL | COMMENT
PRIMARY/SECONDARY/TERTIARY | 0 ooe | Lot | - wr
g Teo,’— Seﬁ(rw-:)
TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
« (INDICATE VIEW ANGLE) o BYPASS: - ATE
FUEL LOADING by 30 scc
DOOR: _c7ssed &y St sec
PRIMARY AIR: M;y ofee o-h] SST
The ~ FSJ— L feit Jrﬂ}q
OTHER: 2 hooe fmea way Sef Le-
A sk de [ ¥Ye2) 0.02'-/ L
: aG/ ?/
DESCRIBE OR SKETCH TEST SETTINGS BELOW: Shred cosls @2 “UV'”“ 2ere eeph
(SETTINGS MUST BE ACCURATE AND REPRODUCIBLE) Fo3s e I maae,
PRIMARY: ﬁ SECONDARY: _ doy,.d
Same Ay gboo X
TERTIARY: ~4
FAN: ol b bt
Tl Sdb A Hhyl
/

Technician signature: ) /,L“-_, Date:_ /~R-c3
c | Q-2 6> -ty
ontrel No. P-SFAK-0003 {Run Notes).doz, Effective date: 08/07/20040 Page l of !




OMNI- Test Laboraltories, Inc, |
n OR (303) 64_?f3.7k518
Supplemental Data EPA 5G/5H

client I Model: Aladd Mol

Tracking No.: _v/§ Date: /2.75.02
Test Crew: _ /5 (ous
OMNI! Equipment #'s:

Egaveﬂo

Project No.: ¢/ -5 - sv
Booth: _/
Start Time: /2:¥@  Stop Time: /é: 30

-3

Run No.: 4

Gas Analyzer Train Leak Check:
Stack: Dilution Tunnel (Method 5G Only):
b  Initial; /Wc Initial: '
| Final: ;w.«( Final:
Calibrations: Span Gas COy _%2.9¢ O /¢ CO: /23 CODT): /_2_5
I N2 Span | N2 Span Nz Span | N2Span | N2Span | N2Span | N, Span

Time Y23 EoT

% g.o I/M -u.f ,/a.é

€0: |00 [99] eo] 23

CO  low |13 0p 122

CO2(BT) |y | 12 | 0.00| 1.2¢
1

Stack Diameter (inches): g | - |

Air Velocity (f/min).  Initial: < sp F}I/M.- Finall _ < s .&///,.,...

Scale Audit (Ibs.):  Pretest: /0.0 Post Test: /g

Induced Draft: 0.0 “%Smoke Capture: _ /oe’ X

Pitot Tube Leak Test: Pre: 0.¢ o  3.c Post. oo <o 3¢

Flue Pipe Cleaned Prior to First Test in Series: Date: _ /2-17-¢2.  Initials; BD

Initial Middle £nding

’ D (in. Hg) 26.59 AS. S~ kST
Room Temp (°F) 27 2 2 73487
Technician signature: /j)’/__L- Date: _  /~2-23 |
\/__\
Conirol No. P-SFAO-0004 (Supplemental Data EPA 5G).doc, Effective date; 08771000 Page l of 1
i 20382,




Wood Heater Test Data : - .
3 ] EPA Method 5H
Haarh § Home Tecn Samee Fata Sontrol o e Nu—bac 21 . Inial/Assumed Values
Gowva Monel, Tracmng Nomrear Norngiar 2 Taw Matar ¥ 9552 ) . Dhiion 0w io't-moly 28358 Amoert T2 7 3334
s Ty08 1SAL WL 3 ety neat Trtcs B3 el Dion Turnro! Yeloaity Traversa Data _ e .— Tral  fe20 420 T S Bty Aa -
Sepedt MLTTR 051-5-50-2 Fi T e o i P PL2 P2 PL4 PLs PL8 L7 s Tretial
ow s . Zoec2 et e Termmaing Foatere L) - ) 035 | goas 3643 0t 0 342 " 0552 o2 +20 o Flus Gas
P 103 Averng e agisa y tams e 2235 ) . i Tamo 173 173 173 173 173 172 3 73 of " sct/minute ringer ouid, Vic I} 734
Remordng Mater mrtes s M Snrmart ety SignaturaTae: __ﬁ/,}_-—__ SRl oluma of Watar Vapoe, Vwdsid) (ft3) 345
Tia 3amger; Tre —rivas it ] ‘ Posl-Tast Laak Checkc _mo:z =m @ Hg . {Moistire Contont. Bws e121
" Paticulate Sampling Svstem Fuel eight Stove Flus-Gas Conditsons Stove Temperanges (oF) - Dilution Tunnel Latoxaiory
8 . . remr Sa) - iy
Elapucd Time T Ras M Readimy o sm:;;b‘e L?:*t:ﬂ P‘;T::;Tl .’:‘;;:‘:::T \:;’%Z.Z::,c '::-%al:ra ‘mll::;;: "+ \l“ii;:lhk": Wn‘g,::lm.c;hmge ':::E::‘.T:E Iy Lo, L'U-‘}', Teupwrature (F) M‘"(::’i)hm Brch Top | firchee 2insn | Frohos 2k FirchouTeft | ¢ : :w Su-f:;: Teaiperaure l‘r:i-:rn ];:;‘-‘\ “.mu Prevare Rty i'\-.-1u:—.‘.-:u‘.-‘:ilw
o ' 723400 % 015 s 76 o 79 2% 178 S 0050 15.1 43 0.53 215 193 a3 508 513 428 TR 508 i ] C.045 0.55 0.7%0 8
g 724 570 025 028, weo [ 7a P 53 235 18.2 16 Q080 53 17 1.51 530 89 538 P 91 26 Sag s20 =0 0045 0.35 1540 79
10 725170 0.300 - b2s 4.8 .. B0 2 87 243 14 2 «1.8 Q.082 5.8 137 1.74 623 12 505 %53 474 413 541 550 283 0.045 055 a380 3
5 727.770 0.0 on 7.1 a2 F4 57 243 121 23 0082 &3 130 162 88 78 1008 - 452 480 -~ asg 537 L] w7 0.045 85 Saswm - W
w0 729 530 0.352 0.0 101.1 . 8 2 87 8 LY] 23 0082 7.t 128 L8 - 865 7.8 1037 L add 457 3 539 574 278 0.045 ‘oss | czeso | st -
25 731.200 0.334 033 %62 88 2 55 ot a1 -7 0,084 74 120 121 672 8.3 w023 u3 9 37 L) s72 280 - 0045 055 [ 340§ 82 .
2 733 006 0.360 029 8.9 .. so 2 &5 241 85 -1.8 -0.081 35 11.2 053 €36 K] g7a ~e 457 - 4 ] " 588 271 G045 085 | Tasso 84
a5 734 540 0.228 oz ss | « 2 5 245 53 2 oore | 83 103 o9 57 88 w7 e 479 428 52 567 247 0045 Cooss | Tass O
w0 736.280 0.228 0258 %2 -1 2 86 228 42 -1.1 o7t 10.5 85 - 4.3 509 108 878 47 495 453 53t . 566 24 [TV 35 | 20 85
4 737.770 0298 0z %.2 N 2 58 = 35 o7 0.670 1.5 -85 0.21 447 12,1 824 TS 510 Fred 20 585 208 © 0n4s .35 1.590 &
%0 739.270 0.300 021 100.9 . e -3 &7 41 29 . 08 0.084 128 L 54 L 422 154 ] [+ 524 - 455 530 - may 120 0.045 .55 1.400 i~ -
55 740.74¢ [ ¥ 020 L1015 |0 e 2 87 C 2% 25 0.4 0060 133 53 8.24 298 15.5 688 513 531 503 27 552 120 . 0pas 055 133 a
80 742220 029 018 104.5 I 2 57 242 2 0.4 £.060 134 . BS 9.24 345 15.1 850 516 532 501, j20 544 175 Q045 £.56 150 <1
.5 743.570 0270 .19 sa2 Lo 2 a7 228 17 a4 -0.080 136 65 623 |1 14.9 ez2 517 Sl ag7 ‘513 536 173 o5 | . 055 . 1350 -
by 744,560 0282 017 2 |l 97 2 85 243 .13 0.4 0.057 134 © 68 0248 L] BN T TR "~ T O 1T K-~ BN ISP T-TH 506 * 529 13 .4 ‘oo4s .| 08| 1280 <]
7 745.250 G254 018 T 2 85 249 10 03 £0.055 138 &5 0.29 361 150 383 " 518 se8 -~ f .Cas8 -} 58 | 52 185 S 0045 D | 0S5 U Ltzden | i
A 20 747550 0260 a1 1008 - L1 2 64 298 Cer . 03 0.056 145 8.5 0.3t ass 180 587 518 524 AT 9 519 183 0.045 055 e -
j' s 748870 [ 0264 0.16 1027 a7 z 84 240 05 02 . 0,055 140 2 - 03 - 35 154 548 S.s14 s22 [ U475 4. ] - sis 514 143 0.045 e85 s
1 By - 750170 . 0.260 o8 1012 57 2 84 8 0.2 0.3 o5t 12.3 57 0.44 340 ‘18.3 538 512 522 &7 sdy 512 157 0.045 D58 - 1.060 -8y
i ] 751.469 0.260 0.15 toc.s o8 2 85 8 00 02 0050 14.4 568 c.52 334 - “16.3 518 509 520 485 509 154 0.045 .55 1.040 -]
3 - . Ava : Drllarencs in , Average N LI
IR el o e ek Bttt et g Baci ool It vl el IR Nl e SONMAN 2o S e Nl R s T o ot e el oL oy
i ulas) ) (cim] GH inchas we) Rate {%) Temp {oF) rvam.mm Tamparalure Tomp (o] Surt'\ed (Ibs) firverval Waight wel [Oxygen {*, 02 1% CO2} Monazidy TogTomp (oR0|  Termy toF) Tavop (oF) smp | Side Temo X ve :F:e toF) oF (inches we) pieAiao o2 ) e P
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wporatories

Wood Heater Calculation Data
EPA Method 5H

3 Burn Rate (dry kg/hour) = 4.25
janutacturer: Hearth & Home Tech.
yfracking No.: MNorthstar a
Test Date: 20-Dec-02 Emission Rate (grams/hour) = 8.12
pject Number: 061-8-50-3
‘ Note: When using the CO2 tracer-gas method,1/Qf (by tracer gas) = Si
L4Time (minutes) Dilution Tunnel Velocity Fo (1.00 ta 1.12) Qf:;::gon Qt-n_ew af b;at;a.cer 1/af by tralu?er‘ _ S:?:_:;;Z' Si * Volume Prcpolnjonal dH rew \
(feat/second actual) (sctfminute) {sci/minute) (scf/minute) gas (S~ . (dsc) Sampled Sample Rate -
i 141.0 25.0 0.040 Woodstove Type i
16.5 095 249 136.7 327 0.031 1475 .- 0.047 100.0. 0.254 Yhe>1=cat,2=ncat, 3=péllat 2
10 i7.0 1.031: 29.3 1328 344 0.029 1.383 0.042 94.8 0.280 EPA's Hydrocarbon Canstant (%) 1.32
15 17.2 1.03 39.3 131.3 36.0 0.028 1.470 | " 0.043 97.1 0.305 . Fuel Data o
20 17.2 104 406 131.2 36.1 0.028 1.608 0.045 101.1 0.304 ' Test Charge (as fired Ibs) ‘ 17.8
25 17.2 <1077 31.9 131.0 37.7 0.026 - 1.518 . 0.042 96.2 0.332 Average Maisture (% dry basis) 20.05
30 17.1 1.08¢ 1333 131.8 KGR 0.028 1.630 0.043 88.9 0.295 Average Moisture (% wet basis) 16.70
35 16.8 1.08 26.3 134.1 34.3 0.029. 1.479 ©0.042 95.8 0.272 '
40 16.5 1.07 26.9 136.3 3286 0.031 1.474 . 0.043 89.2 0.246 -RAun Parameters - .
45 16.3 1.09 19.0 - 137.9 30.9 0.032 1.337 " 0.041 852 . -] 0220 ' DGM initial reading (cf) ~ 723.400
50 16.1 1.09 20.6 139.8 30.0 0.033 - 1.343 0.043 100.9 0.207 DGM final reading (¢} 751.469 ” i
55 i6.0 1.08 13.9 140.8 29.1 0.034 1.314 0.044 1015 0.195 Pb {inchas Hg) 28.32
60 15.9 1.06 135 1415 28.4 0.035 1.320 0.045 104.5 0.185 Tm {avg oF) 91.30
B85 15.9 1.09 13.4 141.7 284 - 0.035 1.204 0.042 88.2 0.185 . dH {avg inches wc} 0.22
70 15.8 1.1 133 % 1421 270 | - 0.087 1.258 0.044 102.2 0.9G7 ~ co o Vin(scl) _ 25,256
75 15.8 1.10: 10.1 142.6 26.6 0.038 1.131 0.042 96.9 0.162 Qf by carbon balance (avg dsct/minute) 20.60
80 15.8 1.11 10.1 1428 26.4 0.038 1.158 0.044 100.6 0.160 Analytical Data B
85 15.6 1.08 6.9 1445 264 0.038 1.175 0.044 102.7 0.160 ‘ Probe/Front Wash (mg) 43.0
90 15.7 1.18 11.0 143.5 26.5 0.038 1.188 0.044 - 1012 0.161 Front Fitter (mg}) ' 366
95 15.7 1.10 7.3 143.9 26.0 0.038 1.157 0.044 100.6 0.155 Impinger PM (mg) 68.8
Test Completion No Data Yet No Data Yet No Data Yet | NoData Yet | No Data Yet | No Data Yet No Data Ye! No'Data Yet | No Data Yet - [No Data Yet Back Filter {ma) 17.4
No Further Data Input No Data Yet No Data Yet No Data Yst | No Data Yet | NoData Yet | No Bata Yet No Data Ye{ No Data Yet | No Data Yet' NoData Yet~ Total Weight (mg) 165.8
No Further Data Input No Data Yet No Data Yat No Data Yet | No Data Yet | No Data Yet | No Data Yet No Data Yel No Data Yet | No Data Yet. [No Data Yet Emission Resuls
No Further Data Input No Data Yet No Data Yet No Data Yet | No Data Yet | NoData Yet | No Data Yet No Data Yef No Data Yet | No Data Yet |NoData Yet - Cs (g/dscf) . . 0.0066
No Further Data Input No Data Yet No Data Yeat No Datz Yet | No Data Yet | No Data Yet | No Data Yet No Data Ye{ No Data Yet No Data Yet- INo Data Yet ' ER (g/hour) 8.12
No Further Data Input No Data Yest No Data Yet No Data Yet | No Data Yet | No Data Yet | No Data Yet No Data Ye{ No Data Yot | No Data Yet [No Data Yet '
magesnotars | 16.3 1.07 206 133.4 305 | 0038 | 1.331 99.3 0224 |

Control No. P-S51-0006 (5H Emission Calculations).x!s, Effective Date: 7/11/2002

Page tof 1
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MNI—ifest Laberatories, Inc.

Final Laboratory Report - Method 5H
Dilution Tunnel Particulate Calculations

Client Name: Aladdin Hearth Products Equipment Numbers: Run Neo.: 3
Model: Northstar a ' Date:  12/20/02
ProjectNo: 0615503
Tracking No.: 419
PARTICULATE COMPONENTS
rf Sample Component Reagent I Filter £ or Voeights
Volume, ml| Final, mg | Tare, mg | Blank, mg/ml| Particulate, mg
A. Front filter catch Filter Mld] 642.1 605.5 ' 366
B. Rear filter catch Filter C828 138.0 120.6 7.4
C. Rinse of probe and filter assembly (FRONT) Acetone 180 1051153 105072.3 0.0000 43.0
D. Rinse of impinger Set Distilled Water - 275 1256184 1255981 0.0000 203
E. Rinse of Impinger Set Dichioromethane 150 105918.9 | 105896.9 0.0060 220
: lF_ Rinse of filter assembly and gas train {BACK ) Acetone 150 107145.9 | 1071194 G.0000 26,5
Total Particulate, mg : 165.8
Component Equations:
A. Front filter carch Final (mg) - Tare (mg) = Particulate, mg
_ B. Rear fiiter catch Final {mg) - Tare (mg) = Particulate, mg _ -
[ €. Rinse of probe and filter assembly (FRONT) | (Final, mg - Tare, mg) - (Blank, mg/ml x‘V&fume, mi} = Particulate, mg
D. Rinse of Impinger Set (Final, mg - Tare, mg) - (Blank, mg/ml x Volume, nil) = Particulate, mg
E. Rinse of Impinger Set (Final, mg - Tare, mg) - (Blank, mg/m! x Volume, ml) = Particulate, mg
‘| F. Rinse of filter assembly and gas train {(BACK )| (Final, mg - Tare, ™2} - (Blank, mg/ml x Volume, m1} = Particulate, nig
CONDENSED WATER Weights
IMPINGERS Final, g Initial, g Net, g
1 7047 6500 | 3547
L 2 570.8 565.8 5.0
k) 543.3 543.4 0.4
4 867.2 853.9 133
TOTAL, g: 73.4
Analyst: ﬂﬁ, -~ Date: /<« 2,02
ot o, 255100 ive Dule:
3 (5K Laberatory Report).ds, Effective Date: 31 4/2002 Page tof 1 Laboratory Report run 3
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| A (NI Environmental Services, Inc. ' -

pMNI-Test Laboratories, Inc.
gorerton, OR  Phone (503) 643-3768
EPA Method 4 Analysis Worksheet
client/Location: _Aladd~ Mol e« Project #: 4 /-5. 52+ 1
Test Date: _ s2~46-e2 - Test Crew: __4g.2 Run #; J
sample Train #: __A Assembled by: ___ .~ Cleaned by: 34
o Filter Identification
Front Filter  1st Filter #mref Back Filter  Ist Filter # ¢ §2¥
| 2nd Filter # 2nd Filter #
3rd Filter # 3rd Filter #
B - “Gravinetric Analysis—Condensed Vater
Impingers: 1 2 3 4 Total By
Final: -201_} Sk ¥ <935 902 2 i “
Initial: - ;
' L5700 S¢Sk 593Y g8 3% o
Net Weight '
(grams): $43F | 50 0.4 B33 | -Fiy | A
. Controt No. E-SFJ-0004 (EPA Method 4 Analysis Worksheet).doc, Effective date: 08:07/2000 Page | of §
2-Kefo -2
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y OW]’T est Laboratories, Inc.
F Feaverta OR  Phone {503) 643-3738

FUEL DATA
| Client / Model: Aladd.—~ JVV'HSéV/{— Tracking #: __ /1% Project #: 06 /-S -Sw3
| ‘Date: __tA-A0-02 Test Crew: B aves Run#: _ 3

oMNI Equipment ID #:

FUEL LOAD PREPARED BY: __ 3. (7 JA s

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 v
Piece Length Readings . Type
1 2 R AL 22 2l Ary
2 L& A A0 20y A2.¢ Ary
3 ft
yeds
Length of cut pieces: # @ /2 inches Pre-Burn Fuel Average Moisture: 2L 2.0
- Time (clock): _© FYe Room Temperature (F): __ 7 Initials:__ A2 7

_ - TEST FUFL
FUEL TYPE AND AMOUNT: 2 x4 3 4x4 _ 2 '
CALCULATED LOAD WEIGHT: 154 ACTUAL LOAD WEIGHT: 5;” 2 (x4
_ i A A (4% 4)
FUEL PIECE LENGTH: 20 e T URE T Total
MOISTURE CONTENT (METER — - DRY BASIS)
PIECE | READINGS TYPE
1 20.7 2(.7 202 Yy o
2 20.7 /7.2 /9. ey
3 {9e 195 19 3 _Rxy
4 /5.9 2y /9., 2Axy
5 ETE 20 6 7y 2-7
6
7.
8
9 S _ _ e
10 _ ——
OVERALL TEST FUEL LOAD MOISTURE AVERAGE: _20.¢5
Time (clock): _2 2y Room Temperature (F): ___ A= Initials: _ %z
Technician signature: _ £3 s Date:_ /=2- 23
Control No. P-SFB-D004 (Woedstove Fuel Load [njbrmaﬁor.r).a’oc, Effective date: 08/07/2000 %age
X . D

aﬁg .




OMNI-Test Laboratories, Inc.

peaverton. OR (503) 643-3738

Run Notes
Chent/Model / JJ; o Mawﬂs/m& /1[ : _ Project # opll-3-8v-3
Tracking Number: Y13 : Run# 3
pate; ___14-20-0%- Test Crew: 540
oMNI Equipment ID Numbers:
PREBURN

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

PRIMARY: . SECONDARY: _ Jiyed
b
d1y T TERTIARY:  __wp |
FAN: ord /7/)44
7

PREBURN SETTINGS AND ACTIVITIES

AIR (THERMO) CHANGES FAN | ADD | ADD

PRIMARY/SECONDARY/TERTIARY | rancE | 5w | -

SETTING | FUEL | FUEL | RAKE COAL | COMMENT

J7] Tes} se ;5/-7

Gl X T
'} |-
| TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
& (INDICATE VIEW ANGLE) Sede wie BYPASS:; rV'“:
— FUEL LOADING __ clwsed Ly 20 see wy
DOOR: _lo=ded 1, 20 scc 8
X PRIMARY ARR: _d-/)y (lpe—
AVl ~3 7 7
IR
E——>( T —j & L OTHER: 2hm hoion aw.l :\/A.e.u Ao
S"JL Zﬂr-«( /—-{{‘y.

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

PRIMARY: SECONDARY: Lroed
Pl e _
4 / TERTIARY: ~h
FAN: ow Kb
7
Technician signature: _ £5 /)= Date:_ /=2-23
' 2= o> — ¥

I
|

Control No. P-SEAK.0003 (Run Notes).doc, Eﬁ&cﬁv\e; date: 0R/Q7/2000 Page 1 0f 1 |



E OMNI-Test Laboratories, Inc.
- eaverton, OR  (503) 6433788

Supplemental Data EPA 5G/5H
AfaJLS[m‘L

Dale:

Ciient I Model: _Aladd.
Tracking No.: __ /9

£ Oauis
OMNI Equipment #'s:

Project No.: g6/ -S- 5= - 3

RunNo.:_3  Booth__ ¢
Start Time: 0.3 Stop Time:_s205—

[A-2002

Test Crew:

Gas Analyzer Train Leak Check:

Stack: Dilution Tunnel (Method 5G Only):
Initial: ;n.{’ Initial:
Final: 7/—(’ Final:

 Calibrations: Span Gas

COx 7% Qn (ot

CO: 423  COxDT): L2¢

1" N2 Span | N2Span { N2Span | N2Span | N2Span | N;Span | N;Span
Time 2] Eot '
O |, | e |0t |ros
CO2 ge 1927 | 09 {99
CO  low | )13 | ow |12y
CO2(OT) | o | 122 | 0.0y |1-25
Stack Diameter (inches): g’ e
Air Velocity (ft/min):  Initial: __ £ So If/,m. Final: _< s» ﬂ/m-
Scale Audit (Ibs.): Pretest: - /0 ¢ Post Test:
Induced Draft: 0. ¢ %Smoke Capture:
Pitot Tube Leak Test: Pre:_d¢g < 3./ Post: _ 0o = 3c
Flue Pipe Cleaned Prior to First Test in Series: Date: £2- /#¢4  Initials;_ 22
' Initial ' Middle Ending
| Pb (in. Ha) 28.32 2831 27 30
Room Temp (°F) | 2& Py £.2.
Technician signature: __#5,/ 2 = Date: _/-2-03
Page 1 of 1

Control No. P-SFAC-0004 {Supplemerial Data EPA 5G).doc, Effective date: 08/07/2000.
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Wood Heater Test Data
EPA Method 5H
Hoarh 3 Home “ecn. Sarmpis Srte Cortrod Modie Samber 2 InidaltAzsorred Yaksss
Nermsiar a Tost Wetar Y o2 Didon W inbmal) 2856 Ambiaet S07 (%) 00m
0 o cat, ¥ el neat fries 3 1557 Diuton Tunnel Yelodity Trawerss Cuata Taton TUnel tweal |z e o Tered ’:Ih:sriiaf;ﬂrg Fam e
S w5503 St om 76 P PLE Pz M3 PLe ) Pra o7 PLE Inisal
vasi Tai3 Bfes2 3w Baeneaing esae e . roal P 208 95+t 3345 04 e oM 37344 0.8 20 1424, - Fluo Gas
B v+ Aver e Toel Yo Hm LI DASE 1223 : Atal Tap ¥ E) 2 Ez] ] 5 25 : % oF sct/minute - irsingee 50, Vie (g) 1411
o3 r-wr'ra« LS 0 Lol VRN g R s 1] SipnatureTata: 4@—; /- ? - 1 lV'o-;-ne of Watar Vapor, Vwisid) {5 655
oga iy TR TS 0 Poel-Teet Laak Shack 598 smaHg Mcisture Contart, Bws 0.073
Particulate Sarmpding System Fuel Weight Siove Flue-Gas Condiboas Swve Temperatures (oF) Dilution Tunpd Latoraloty
e T \rorgar £ 'Yy !
ot T o i Marer Reading <) &n:;)h 1::::{) Rase (%) [I:;::r: ‘:":}":’z‘:“ ::‘E;'“:: fn'lli:r:n‘:l “ﬁfi:::f"; wa‘?u;hm “\:L:::T R R COIty Tarpersee (F) """’;]“" e Tog | aretws Bt ] Piechun Reck Frehor it Facte e B :"""‘M:; Taopratars. | 1 [w:'“::;;‘.,:i‘n "‘:"m':‘“j’.’::" AT 1::’::“i
k o 752500 a1s g ) 25 2 2 0021 1713 29 0.80 182 242 262 264 21 272 ) 18 5 ¢.040 P 0350 5
| g 755 150 0255 015 100.0 ‘g8 2 57 241 7 2 o.042 141 34 0.59 282 148 201 209 295 253 Taos 5 128 0.040 Q44 0750 83
o 757 360 p2m 024 1000 ‘a9 2 55 241 154 a7 .080 128 78 0.42 g 128 543 28 288 235 62 arr 151 0.040 D44 1210 b
» 781 500 0.264 072 103.8 B 2 Ft 235 129 25 0084 a4 13 017 Fen 129 ot 304 04 a2t 372 0 T 0.040 Y 1,850 71
P 757.560 0618 073 1004 ~gg 2 i 2% 127 22 0082 142 T s a.10 420 152 75 318 209 285 e ot 173 0040 Y 1770 72
) 773940 0.826 670 100.6 w02 2 55 232 90 a7 0081 142 13 012 368 157 - 795 a21 22 299 - L xm 44 187 0.040 D44 1880 72
« 779450 0.551 038 208 105 2 54 236 73 a7 £.080 7 B3 010 233 153 774 340 335 31t .22 418 162 0.040 FYTES 1520 ¢ 72
n 784 430 Q.48 0.5 204 104 2 a4 25 54 A5 0057, 143 5.1 a.18 28 80 750 asz 349 07 -t &n 158 0.040
» © 7aaez0 0429 o 8.0 - 163 F 54 233 'y R .051 152 40 0.18 = 183 - 882 365 364 344 3 412 148 0040
) 792,550 0.373 0: sar S0t 2 5 2w a9 08 £.050 152 51 021 n2 184 597 391 375 258 a7 %07 129 0.040
10 795 270 0372 0x 828 100 2 35 ) 33 0.6 0.048 139 . ua “045 .2 185 541 an 380 a7 Can 3 132 codn
800,070 0.380 oz sms - | e 2 55 23 30 3 0,040 180 ']u 078 252 198 473 %7 - 382 381 arz Ered 122 0.040
120 303200 033 019 865 100 2 54 am 27 23 9032 151 as ces 218 203 403 .t 378 243 33 260 12 " o040
12 85.920 0zr2 s 218 = 2 a4 231 28 0.1 0020 82 Y 1.08 =) 9.6 366 353 a7z a2 60 8 108 0.040
1“0 808 430 0.238 s %8 = 2 s 207 25 o1 022 185 a2 12 180 1 3]t 344 363 320 20 aw 101 0.040
10 - 311.230 0275 015 1080 " 36 2 85 ns 23 . 02 a.c21 155 27 174 m zo 203 . " a3t 248 . 204 298 ns . £ oo ¢
15 813530 0.240 (%" 239 98 2 86 231 22 a1 - o2t 168 27 187 187 205 288 a2 340 FrT -29) x5 ) BTV -2
17 ‘818210 0.258 o 1042 8 2 2 233 20 22 ‘ooz § 154 41 120 188 183 288 - 34 .3 T e a0 7 0o 0040
120 218570 0.208 a0 sy et 2 a5 4 15 . 02 2020 153 4% 124 185 174 792 a0z . 223 Fadl 27k 203 100 0040
180 820 850 0224 an 104.1 ) 2z 5 <)l 18 Q2 ©.022 153 “t 126 180 1 239 297 318 254 21 20 100 0.040 80
B23.000 0219 009 1004 a3 2 58 234 14 22 awz 161 as 125 180 17 206 22 315 264 280 287 103 0.040 T o380 | 81 -
325.010 o201 LT 0.t a9 2 &8 231 13 o1 Tan0 182 ar G2e | s 123 280 285 “309 283 %0 81 104 8.u40 T4 9.260 8
805,570 0.00 72 3 2z -85 5 11 22 £0.020° 160 s 131 159 - - 148 274 282 03 249 L 104 0.040 044 0.3% Ba Y
a2 1001 2 85 237 10 a1 0.020 183 .2 159 155 118 Cosa | om0 297 241 VBT w2 0.040 04 0350 ea
o2 w4 z 88 =7 0B 02 D020 151 3z " 148 154 oo © 258 e " 289 2% 283 208 102 0.040 044 oase - b B4 LT
T s 2 5 zn 07 9.1 £.018 18.1 LY 1.65 PECR TV 253 Logmm - g82 P=] Cesn - 281 0 0.040 Q.48 pmsa | oA
-] .o 2 8 233 08 a1 0013 1’3 31 154 R Ll 248 26T -4 ] 27 .. 269 =4 1ot 0.040 27 0320 .83
o wee 2 B4 28 ' 02 09018 164 20 164 147 203 242 259 2n =2 Lz 253 10 0.040 o4’ x| e
ae 1058 2 Yo =™ 03 21 o017 170 28 154 144 21 232 251 267 208 273 43 a9 0,040 o044 030 e -
ar 1 2 5 20 0z a1 0018 168 a0 1.48 128 208 753 243 262 212 o avs 245 £ 0.040 044 0.310 52
o0 1060 2 B4 = 0.1 a1 0.0t4 183 ‘24 157 1w nz 28 2% 294 207 L 23 % 0040 044, 9290 -
aos 1048 2 (S 28 8o a8 Q015 170 28 1.52 129 =2 217 74 - 247 204 ) s ) 0.040 o4 0260 21
i Maxrmum ) o Ava Avar Orfieronca in i . Avel - A
von cried e e Lol R GO ot I M St =R (el L ey ol Blanton il Ev <2 prsrion | et | Bt | oo e o Mool it
: Fle (%) (inches ) i3] Tern (eF) ' Cran B T meea prope ' o fTosTemo (oFaf Tamofo) | Temp (o) P et Tornos (oF) ©F}) {3 Grcheswe)
e 187 izs."‘_ 101 22478 7S 41373 “279.91 :




QMMT?S‘ Laboratories
Wood Heater Calculation Data

- | EPA Method 5H
@E 4. ; e - Burn Rate {dry kg/hour) = | 1.34

Manufacturar; Hearth & Home Tech. .
| ogeVTracking No. Northstar
: Test Data: 20-Dec-02 ,_ - Emission Rate (grams/hour)= 2.31
‘: Project Number: 061-8-50-3 f . . j
Nete: When using the CO2 tracer-gas method, 1/Qf (by tracer gas) = Si ‘
‘. ) - . b rbon Qf by tracer Volume | .. . . ‘ ‘
B | cipsed Time (minctes) D'E?ffé‘s:ﬁﬁ':cﬂ?? Fo(i.0010112) Q:zg'::"e ) (sc?féﬁﬁﬁe) (scﬁ;as | ”Og;y(;%w 'S?gszobd 5"33::::?9 g;fn‘ﬁ:;'zé dH new ' ¥
. {sct/minute rminute ’
. : 142.4 157 0.064 o5 Woodstove Type
4 10 : 14.4 102 199 138.9 15.86 0.064 2.335 0.149 100.0 ) 0.145 . Yhex1=cat,2=ncat, 3_—_-peiiétr 2
E 20 14.7 1.00 24.1 136.0 203 0.049 2.488 0.158 103.0 0.244 EPA's Hydrocarbon Constant (%) 1.32
30 15.0 1.02 388 1332 35.1 .0.028 3.291 0.162 103.6 0.723 Fuel Data ! '
40 _ 15.0 101 . |- 374 1336 353 0.028 5.544 0.158 100.8 0.726 ' Test Charge (as fired Ibs) 18.3
- 50 14.9 R 30.0 134.3 348 0.029 5.576 0.158 100.6 0.701 Average Maisture (% dry basis) 19.83
80 14.8 0.98 - 301 134.8 320 0.031 4872 0.140 90.8 0.587 Average Moisture (% wel basis) 16.55
70 14.8 0.97 269 - 1353 29.1 0.034 4,379 0.137 - 90.4 0.488 . ‘ :
8C 14.7 0.94 20.1 136.6 23.7 0.042 3.866 0.133 89.0 0.324 Run Parameters. .
50 14.4 1.09 16.5 138.5 25.1 0040 | 3289 0.139 937 '0.363 ' DGM initial reading (cf) . | - 752600
100 14.5 1.00 125 138.2 - 237 0.042 3.292 0.131 89.8 0.324 DGM fina! reading (cf) 846.865
110 14.4 1.09 6.6 139.4 19.7 0.051 3.369 0.142 97.5 0.226 " Pb (inches Hg) 28.34
120 14.4 1.17 7.1 139.4 18.2 0.055 2,774 0.141 96.5 0.192 ' Tm {avg oF) o 95.94
130 14.2 1.08 22 141.3 180 0.063 2411 | 0432 91.6 0.149 dH (avg inches we) 023 |
140 14.1 113 24 142.0 16.0 0.063 2277 | 0442 98.6 0148 | Vm (scf) A T aaae2 B
150 14.1 1.16 - 47 1423 15.8 0.063 2454 |- 0.154 106.0 - 0.146 Qf by carbon balance (avg dscf/minuts) 10.64
_. 160 14.1 1.15 23 1422 15.3 0.066 2.142 0.136 93.9 0.136 Analytical Data o o
170 14.1 145 4.1 142.1 145 0.069 2303 | 0.151 1042 | 0.123 Probe/Front Wash (mg) 25.5
3 180 14.1 1.10 3.9 142.1 132 0.076 2.099 0.144 99.7 0.102 Front Fitter {mg) . 51.8
190 14.1 1.07 41 142.1 13.5 0.074 1.995 0.151 104.1 0.107 impinger PM (mg) ~ © 168.0
200 14.1 1.05 42 141.7 12.7 0.079 1.985 0146 | 1004 0.094 o Back Filter (mg) ~ .° 59.3
210 14.1. 1.08 22 141.6 12.6 0.079 1.803 ci42 | - 981 0.084 Total Weight {mg) . 304.6
220 141 1.07 42 141.6 127 | o079 1771 0.141 97.2 0.095 Emission Results .
: 230 141 113 22 141.8 14.2 0.071 1.837 0.145 | 100.1 0.118 Cs (g/dscl) 0.0036
i 240 14.1 1.18 45 1418 142 0.07% 1.879 0.133 92.0 0117 | " ER {g/our) i 2,31
1 250 14.1 1.09 2.1 142.0 134 | 0075 1863 | 0.2 91.5 0.104
1 260 14.1 1.16 2.3 142.0 132 | 0.076 1.940 0.145 101.0 0.102
1 [ 270 14.1 1.15 46 142.1 137 0.073 1.963 0.148 102.9 0.110
280 14.1 1.13 25 142.2 16.4 0.061 2.088 0.152 105.6 0.157
4
2 Control No. P-S§1-0006 (5H Emission Calculations).xls, Effective Date: 7/11/2002 Page 4 of 2 “Run 4a.xls
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1.13 2.4 1422 13.2 0.076 2.222 0.135 94.1 0.102
1.23 2.4 142.3 13.2 0.076 2.004 0.151 105.0 0101
1.13 2.5 1423 12.5 0.080 1.9 0.151 1046 0.092
1.08 10.6 139.9 18.6 0.060 2.712 88.3 0.233
;

Control No, P-851-0006 (5H Emission Calculations).xls, Effective Date: 7/11/2002 Page20f2

Run 4a.xls
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Test Laboraiones, Inc.

Final Laboratory Report - Method 5H
Dilution Tunnel Particulate Calculations

i Client Name: Aladdin Hearth Produets Equipment Numbers: Run No.- 4
B - Model Northstara Date:  12/20/02

j‘: Pfoject No.. 061-8-50-3
". TraCking NO.: 4] 9

) ' pARTICULATE COMPONENTS
— Sample Component Reagent Filter # or Weights
. Volume, ml| Final, mg | Tare, mg |Blank, mg ml|Particulate, mg| .
A. Front filter catch Filter M146 652.5 £00.7 ' 518
B. Rear filter catch Filter CR830 17G.1 119.8 : 593
C f{inse of probe and filter assembly (FRONT) Aczlona 30 1101704 | 1101449 0.0000 2585
D. Rinse of Impinger Set ) Distilled Water | 325 132469.0 | 1323836 0.0000 2854
E. Rinse of Impinger Set Dichloromethane 150 1007223 | 10068%.2 0.00¢0 33.1
;.F Rinsa of filter assembly and gas train (BACK ) Acetons 170 99661.2 99611.7 0.0000 49.5
Total Particufate, mg : 3046
Component Equations:
A. Front filter catch Final (1.ng) - Tare {mg) = Particulate, mg
B. Rear filter catch Final (mg) - Tare (mg) = Particulate, mg 3
Rinse of probe and filter assembly (FRONT) {Final, mg - Tare, mg) - (Blank, mg/m! x-Volume, ml) = Particulate, mg
D. Rinse of Impinger Set -(Final, mg - Tare, mg) - (Blank, mg/ml x Volume, ml) = Particulate, mg
E. Rinse of Impinger Set (Final, mg - Tare, mg) - {Blank, mg/ml x Volume, ml} = Particulate, mg
_ inse of filter assembiy =nd gas train (BACK )| (Fina!, mg - Tare, mg)‘ - (Blank, mg/ml x Volursz. ml) = Particulate, mg

CONDENSED WATER Weights
IMPINGERS Final, g Initial, g Net, g
) 1 7489 647.7 101.2
2 5854 566.4 19.0
3 545.0 541.9 3.1
4. 385.0 8672 17.8
TOTAL, g: 1411
Analyst: ﬁ ‘O. - Date: . 2.2
P—&sum 15H Laboratory Reporty s, Effective Date: 3142002 Page 1 of 1 Laboratory Report nn 4
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E;u'immnenm/ Services, Inc.

. Test Laboratories, Inc.

‘, on, OR  Piome (303) 643-3758
Ve 4

EPA Method 4 Analysis Worksheet

‘“‘c!ient/l-ocaﬁor’: Aladd~ /Va;/ls/w 4 Project#: _pg/-3- 5o 3

:_I:T-est Date: __/4:-4e-el Test Crew: _A2 Run# %

i_.iéamp[e Train#. _A Assembled by: _ Az Cleaned by: _.4
2 Filter Identification
. Front Filter  1st Filter # pasv¢ Back Filter  IstFilter#
| ond Filter# | 2nd Filter #
3rd Filter # __ 3rd Filter # __
B ' Gravimetric Analysis—Condensed Water
Impingers: 1 2 3 4 Total By
Final: ?_({( v Ses . S5 4 5550 i

[Witel | o287 cpp v | s | 822 [
Net Weight '

(grams): [0l 2 19.0 3.1 /.5 1911
b |
1 -
1
|
-4
Conral Mo, £-SF.1-0004 (£ Method 4 Analysis Worksheet).doc, Effective dute: 0347/2009 Page I of I
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'}_Tes! Laboratories, Inc.
ﬁfoﬂ OR  Phone (503) 6435788

i

FUEL DATA
| podel: _Aledde Mellcha < toging 17  Project#_oG/Su5e:s
"Datei 12 dero 2 Test Crew: A ﬁﬂvu Run #: Y

OMNI Equipment ID #:

FUEL LOAD PREPARED BY: _ 2 £ D aur s

: DOUGLASFIR SPECIES, UNTREATED, AIR-DRIED, STANDARD GRADE OR BETTER,
DIMENSIONAL LUMBER. '

[”' PRE-BURN FUEL

MOISTURE CONTENT (METER - — DRY BASIS) _ I
CALIBRATION:  Cal Value (1) = 12% Actual Reading ___7.2 *

Cal Value (2) = 22% Actual Reading __ g 2 '
Piece Length Readings Type !
! Ll L2 o2 e/ _2ry i
2 L] P 4 AL ¥ RLF 257 i
2 o, : ' i
veX _ i
Length of cut pieces: § @ #Z " inches Pre-Burn Fuel Average Moisture: 2 | .0

Time {clock): [&}” Room Temperature (F): >.5 Initials:__ 237

TEST FUEL
FUEL TYPE AND AMOUNT: 2x4 3 4xq A ‘
CALCULATED LOAD WEIGHT: _ (£.9 ACTUALLOAD WEIGHT: § 2 (2x 4
— e/ (x4
FUEL PIECE LENGTH: 2 .

MOISTURE CONTENT (METER - — DRY RBA SIS)

PIECE READINGS TYPE
1 /9.9 A /98 C2xy
2 9.1 /8S /9.3 2.y
3 19 & Az {9 Axy
4 _20.N 2Ly /§ Ty
5 /92, 224 20, 9 >y
6
7
g -

9

10

OVERALL TEST FUEL LOAD MOISTURE AVERAGE: _ /7 %3

Time (clock): /345 Room Temperture (F): __ 25 Initials: _#3.2_ .
Technician signature: _ #5 ;.2_..; . Date: /- 2-=3
Control No, P-SFB-0004 (Weodstove Fuel Load Information). doc, Effective date: 08/07/2000 Poge | of 1
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OMNI-Test Laboratories, Inc,

Peaverton, OR (503} 643-3788

Run Notes
Client/Model: _ Aladd. A/Of/ZsArt A Project #:_ 00/ 5-57- 3
Tracking Number: vy, ? : Run#: v
Date: __ /2. Jo-02 Test Crew: _ /5 /g
'OMNI Equipment ID Numbers:

PREBURN
DESCRIBE OR SKETCH AIR OR THERMOMSTAT SETTINGS BELOW-
(SETTINGS MUST BE ACCURATE AND REFRODUCABL)

PRIMARY: SECONDARY: _ fived
ﬂ srer Closed grec
e o = .
" ? Y: tadin
0.5 TERTIAR
ode~ T - —_ -
f FAN: (254 A-.-’A
v J
i
PREBURN SETTINGS AND ACTI"VITIES |
FAN ADD ADD
{ . AIR (THERMO) CHANGES .
TIME TV SETTING { FUEL | FUEL [ RAKE COAL | COMMENT
PRIMARY/SECONDARY/I’ERTIARY CHANGE | +WT. | - Wr.
@, Te_s/— Se #’U
Y5 —i 0.61h X ]
\
TEST
TEST FUEL CONFIGURATION SKETCH START UP PROCEDURES
< (INDICATE VIEW ANGLE) BYPASS: LYiss
FUELLOADING_ b, 39 see
DOOR: __ &fesed by 93 sec
FRIMARY ARR: _ .1ly ool el isv 1L
bclfﬁd ,L(_pt Scé(u?v
OTHER: L hovr fonert Sef i 4o
i A/})‘ el g e
T
DESCRIBE OR SKETCH TEST SETTINGS BELOW:
QSE?TWGS MUST BE ACCURATE AND REPRODUCIBLE)
FRIMARY: SECONDARY: _f e &
Shme ay A Ld.&-
TERTIARY: A
FAN: ol Lo i 30 o
Ihen 54 A AI.J,[
Technician signature: ﬁﬁ:‘- Date: /2w
-4l ooy
Control No. P.§FAK-0003 (Rum Notes).doc, Effective date: 08/67/2000 Page 1 of 1




_Test Laboratories, Inc.

' oaverion, R (303) 643-3783

cliont/Model: Abldee Notlshe A

Tracking No.: _ /% Date: #2-2202 _ Run No.:
- Test Crew: AT

OMNI Equipment #'s

Supplemental Data EPA 5G/5H

Project No.:et/-S - s2 - 3

Booth: /

Start Time: /¥:%_ Stop Time:_ /5. &2

Gas Analyzer Train Leak Check:

Stack:
initial:

Dilution Tunnel (Method 5G Only):

}"’"”(

Finatl:

o ed

: /7
. Calibrations: Span Gas

Initial:

¥inal;

COz 2% Oz fot  CO: /23 COuDT): /2

N2 Span 'Nz Span N Span | N2Span | N2 Span | N>Span | Nz Span
Time 74 £oT
0Oz 0.0 | mel Tl ws]
. C02 oy |27 | 04|ty
| CO0 low|r2d 0w |,
C0:(0T) [0, {12 001 | 1.2
~_Stack Diameter (inches): ___ &° .
AirVelocity (fUmin):  Initial: _< sv db/4..  Final: 2 s Lo
'$C~aleAudit {Ibs.): Prefest: /g ¢ Post Test: /oo
Induced Draft: 0Ly %Srnoke Capture: _ /22 /4
‘EitotTube Leak Test; Pre: .o @ 3.2 Post Qo2 o 3o

Elue Pipe Cleaned Prior to First Test in Series: Date: _/2-/3.c»~ __ Initials: Az

Pb (in. Hg)

oM Tzinp (°F)

Technician signature:

Initial Middle Ending
28 32 28 3y 28 3y
L5 5~ 5/
/5&——‘:——— Date:  /~2-¢}

lig
°INo. P-SFA.0004 (Siupplemental Data EPA $G).doc, Effective date: 68/07/2000

Page 1 of?
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