P3235 PRAIIE CIRCLE BagT, BONNEY LAKE, WA 98341
TELEFHONE: 360-897-9685

September 13, 2012

Loren Sutphin _
Lennox Hearth Products
1502 14™ Street Northwest
Auburn, WA 98001

Loren:
Enclosed please find one copy of the woodheater certification report for the:
Model: ES2100

If you have any further questions concerning this or any other related matter
please feel free to call at anytime.

Sincerely,

i

Chip Wadington
Owner



APPLICATION FOR U.S. EPA WOOD HEATER CERTIFICATION
PURSUANT TO 40 CFR §60.533

REGULAR CERTIFICATION

1.0  ADMINISTRATIVE INFORMATION
1.1 Wood heater model name: Earth Stove ES2100
Woaood heater model number: HB8872

1.2 Wood heater type (catalytic, noncatalytic, other): noncatalytic
Specify other:

1.3  Manufacturer name: Lennox Hearth Products
Mailing address:  P.O. Box 987
Auburn, WA 98071
Street address* : 1502 14" Street N.W.
Auburn, WA 98001
Telephone: (253)735-1100

Fax: (253)831-1271
1.4  Owner, corporate officer or authorized representative to whom

correspondence should be addressed
Name: Loren Sutphin

Title;: Engineering Manager — Auburn, WA
Address: 1502 14" Street N.W. Auburn, WA 98001

Telephone: (253)735-1100

Fax: {253)931-1271
1.5  Production volume for this model.

1.5.1 Previous 12 month period: Zero

1.5.2 First 12 months after certification (projected): 2000 Units
1.5.3 First 24 months after certification (projected): 2000 Units
Note: EPA will maintain this data as confidential.

* If this model will be manufactured in locaiions other than that listed in 1.4, please
attach a page listing all plant addresses.



2.0 TESTING INFORMATION
2.1 Name of laboratory that performed certification tests:
LOKEE TESTING LAB
2.2  Date EPA was notified in writing of certification test: 8/30/2012
2.3 Dates of ceriification tests: 9/1/2012 thru 9/56/2012
2.4 Test method(s) used for certification. Check appropriate response(s):
[l 5G-1 (dualfilter, dry sampling train)
] 5G-2 (dual fitter plus impingers sampling train (Sec. 7.1 in Method 5G))

] 5G-3 (two dual filtler dry sampling trains (Sec. 7.2 in Method 5G))

> 5H
2.5  Test Results Summary

You must report all test results. This includes test results from
simuitaneous sampling trains, aborted runs and additional test runs (i.e.,
two or more runs in the same burn rate category, per Sections 6.6 of
Method 28). Also indicated which test runs you are excluding for
purposes of calculating weighted emissions and briefly state the reason (if
necessary attach additional pages).

Burn Rate® Measured Adjusted PM - Overall indicate Runs
Dry Basis PM Emission Emission Eft’ic:irencyd Excluded
(kg/hr) Rate” (g/hr) Rate® (g/hn) (%) and Why
.87 2.45
1.09 3.48
1.59 2.82
2.52 3.82
1.08 3.12
2 |ist in ascending order (i.e., lowest burn rate first).
b Actual particulate emission rate measured using the method identified in 2.4.
: Particulate emission rate adjusted for test method (Equation 5G-5 in Method 50).

Optional measurement.



2.5.1. Weighted particulate emission rate 3.05 _ gfhr(as per
Section 8.1 in Test Method 28).

2.5.2 Emissicn Rate Plot:

Plot the burn rate and particulate emission rates for each test run. Include

only those test runs to be used in calculating the weighted average.



3.0 CERTIFICATION TEST REPORT

Attach the certification test report. The test report should conform fo the reporting criteria

L listed in Method 28, Section 8.4. An example test report cutiine is included below for guidance.

'Each of the items specified in the outline shouid be included in your test report. if your test report
is organized differently, indicate to the left of the items below the pages in your test report where
these items can be found.

Exampie Test Report Format:

a. Introduction
1. Wood heater identification--manufacturer, mode! number, catalytic/noncatalytic, options.
2. Testing laboratory--name, location (altitude), participants.
3. Test information—date wood heater received, date of tests, sampling method used,
number of test runs.
4. \dentify any variations in the certification test from the published test methods.

b. Summary and Discussion of Resulis
1. Table of results (in order of increasing burn rate)--test run number, burn rate, particulate
emission rate, efficiency (if determined), averages (indicate which test runs were used).
2. Summary of other data--test facility conditions, surface temperature averages, catalyst
temperature averages, pretest fuel weights, test fuel charge weights, run times.
3. Discussion--specific test run problems and solutions.

c. Process Description

1. Wood heater dimensions—-volume, height, width, lengths (or other linear dimensions),
weight, volume adjustments.

2. Firebox configuration--air supply locations and operation, air supply introduction location,
refractory location and dimensions, catalyst location, baffle and by-pass location and
operation (inciude line drawings or photographs).

3. Process operation during test--air settings and adjustments, fuel bed adjustments, draft.

4. Test fuel-test fuel properties (moisture and temperature), test fuel crib description
(include line drawings or photograph), test fuel charge density.

d. Sampling Locations
Describe sampling location relative to wood heater. Include drawings or photograph.

e. Sampling and Analytical Procedures
1. Sampling methods.
2. Analytical methods.

f. Quality Control and Quality Assurance Procedures and Resuilts
1. Calibration procedures and results—certification procedures, sampling and analysis
procedures.
2. Test method quality control procedures and results--leak checks, volume meter checks,
stratification (velocity) checks, proportionality results.

g. Appendices

. Results and Sample Calculations
Raw Field Data

Sampling and Analytical Procedures
Analytical Data

Participants

Sampling and Operation Records
Additional information

NO TR ON



4.0

WOQOD HEATER DESCRIPTION

4.1

4.2

43

Attach two color photographs (side and front views) of the wood heater tested for
EPA certification. (These photographs should, where possible, uniguely identify the
wood heater to aliow future verification of the stored unit.) IN REPORT

Pursuant to §60.537(c) designate below the permanent storage location of the tested
wood heater, and the measures taken to seal the unit against tampering.

The heater tested for certification purposes is being held in the custody of

L.ennox Hearth Products

and is stored at (e.g., street, city, state): 1502 14" Street N.W.

Auburn, WA 88001

The following measures have been taken to seal the heater against tampering.
(Attach a statement from the laboratory describing how the heater has been sealed.)
IN REPORT

Method 28, which describes guidelines for wood heater installation and operation
during certification tests, provides that the manufacturer's operating instructions be
used in several aspects of the testing process. Describe below any such instructions
that you provided to the testing laboratory. Will these same instructions be included
in the published owner's manual? (ENCLOSE ALL INSTRUCTIONS

GIVEN TO TESTING LAB.)

Instructions were given on the draft/damper settings for each burn rate.

Instructions are included in the test report.




4.4

4.5

4.0

4.7

Pursuant to §60.533(b)(3) attach detailed engineering drawing showing dimensions
and material specifications for the foliowing wood heater components and systems:
1. Firebox dimensions

2. Air introduction system: cross sectional area of inlets, outlets, and location
and method of control.

Baffles: dimension, location

Refractory insulation: dimension and location

Catalyst: size, shape and location

Catalyst bypass mechanism

Flue gas exit: location and dimension

e S L

Door and catalyst bypass gaskets: dimensions, materials and fit

For each of the components or systems listed above, identify any dimensions that
you expect to have tolerances greater than £ vi” (or + 5% for cross-sectional areas)
when all components are assembled and provide your manufacturing tolerances for
these items. Attach documentation demenstrating that such tolerance variations do
not adversely affect emissions. |

No dimensions will exceed tolerances of +/- ¥4,

If the tested wood heater has a firebox composed of materials different from the
material to be used in the manufactured wood heaters (as provided for in
§60.533(b)(3)(ii})), describe these differences in the space below.

The tested appliance was constructed with the materials that it will be produced with.

Attach a copy of your company’s plans for complying with §60.533(0), the quality

assurance prograim.



CATALYST INFORMATION (if Applicable)

5.1

52
5.3

2.4

55

5.6

Catalyst brand and model: N/A
Substitute catalysts (see Section 5.6 below) N/A

Attach catalyst warranty

Can the catalyst be visually inspected during normal heater operation or under
typical installation conditions? Describe what owner must do to make cbservation.
N/A

Describe catalyst installation and removal procedures. (Include descriptions and
illustrations prepared for use in owner's manuals, if available.)
N/A

Describe location, size, and design of ports for monitoring catalyst temperature.
Identify commercially available monitoring devices which are compatible.
N/A

Until July 1, 1990 EPA will approve the use of a substitute catalyst under the
following conditions: (1) the proposed substitute has been approved by Oregon
DEQ under its substitution equivalency program, and (2) the proposed substitute
catalyst has been used in certifying a currently-certified wood heater (either in
Oregon or under the EPA program). If you want EPA to consider a proposed
substitute for the catalyst identified in Section 5.1, please indicate below and submit
evidence that you meet the two tests described above.

| request EPA to approve the following catalysts as substitute catalysts for this wood heater:

N/A




" 160 AFFIRMATIONS
in accordance with the requirements set forth in 40 CFR §60.530 through 60.540, 1 affirm

6.1

8.2

6.3

6.4

8.5
6.6

6.7

6.8

that:

A representative wood heater for the model line in guestion has been tested in
accordance with §60.534(a), and meets the applicable emission limits in §60.532.
The resulis of all valid certification test runs are reported in this application and in the
attached materials.

Wood heaters manufactured under this certificate will be similar in all material and
dimensional respects, within tolerances of §60.533(k)(2) and (3), to that wood heater
tested for certification purposes.

In-house parameter inspections and emission tests will be conducted and records
will be maintained as described in §60.533(0).

Labeling requirements described in §60.536 will be adhered fo.

For catalyst equipped wood heaters, warranty, inspection access and temperature
port requirements as described in §60.533(c), (d) and (m) will be adhered to.

| have read, understand, and wilt comply with the requirements for reporting and
recordkeeping set forth in §60.537.

The testing laboratory will be notified in writing within 30 days, if certification is
granted as pursuant to §60.533(b)(8).

The information contained in this application is true, complete and correct to the best of my

SIGNATURE: =
TYPED NAME: Loren Sutphin

knowledge.

7

TITLE: Engineering Manager — Auburn, WA
DATE: 9/17/2012




United States
Environmental Protection Agency
Wood Heater Certification Test Report

Lennox Hearth Products
1502 14™ Street Northwest
Auburn, WA 98071-0959

£ES2100

Volume 1

Report By:

Chip Wadington
Armando Vedoy

CONFIDENTIAL

RELEASED ONLY BY
AUTHORIZED PERSONNEL

September 13, 2012



8.

9.

Summary of Burn Rate and Emission Raie Results

Summary Table of Other Data

Wood Heater/Catalyst Aging Documentation

. Wood Heater Description
. Manufacturer's Testing Wood Heater Instructions

. Test Chamber Installation Description

. Wood Heater Dimensions and Usable Firebox Volume

Pretest Burn Procedures

Pretest Facility Measurements

10. Test Fuel Measurements
A, Load Weight.

B.
C.

Load Moistore
Wood Density

11. Test Fuel Crib Description

12. Test Run Heater Operation and Air Supply Settings

13. Detailed Description of Sampling Systemns and Locations
A.
B. Proportional Gas Flow Rate System

C. Stack Gas Flow Rate Measurement System

A
B.

Photographs
Wood Type

Method 5H

14. Calibrations

A

TOmEm

Platform Scale

1. Initial

2. Semi-Annual

3. Pre and Post Test

. Analytical Balance

1. Initial
2. Semi Annual
3. Pre and Post Weighing Check

. Temperature

1. Thermocouples

2. Thermocouple Readout
a. Semi Annual
b. Daily Check

3. Dry Gas Meter

4, Tracer Gas Meter

. Anemometer

1. Initial
2. Semi Annual

. Barometer

Draft Gange

. Humidity Gauge Calibration (Sling Psychrometer)
. Dry Gas Meter

1. Semi Annnal

PAGE NUMBER INDEX

SECTION
Data Summary

Data Summary
Stove QC

Operators Manual
Introduction
Introduction

Stove QC

Individual Test Runs

Individual Test Runs

Individual Test Runs
Tndividual Test Runs
Individual Test Runs

Photograph Pages
Individual Test Runs

Individual Test Runs

Appendix B
Appendix B
Appendix B

Cal Data
Cal Data
Individual Test Runs

Cal Data
Cal Data
Individual Test Runs

Cal Data

Cal Data
Individual Test Runs
Cal Data
Cal Data

Cal Data
Cal Data
Cal Data
Cal Data
Cal Data

Cal Data

LOCATION
Page 1

Pages 2 & 3
Page 1
Pagel
Page 9

Page 10

Data Sheet # 9

Data Sheets # 8, 16

Data Sheet # §
Data Sheet # 10
Data Sheet # 11

Data Sheet # 9

Data Sheets # 9 & 13

Page 1
Pages 2-4
Data Sheet# 16

Pages 3-8
Pages 9 & 10
Data Sheet # 3

Page 11

Page 12
Data Sheet # 16
Page 13
Page 13

Page 14
Page 14
Page 14
Page 14
Page 13

Page 15




2. Post Certification Test
3, Transfer Standard Calibration
4. Wet Test Meter Calibration
I. Tracer (Gas Rotameter
J. Combustion Gas (CO,, O;, CO) Train Response Check
K. Tracer Gas {805} Train Response Check
L. CO Analyzer
1. Calibration
2, Zero/Span Control Chart
3. Pre and Post Test Zere/Span
M. CO; Analyzer
1. Calibration
2. Zero/Span Control Chart
3. Pre and Post Test Zero/Span
N. O Analyzer (Optional)
1. Calibration
2. Zero/Span Control Chart
3. Pre and Post Test Zere/Span
0. SOy Analyzer
1. Calibration
2. Zero/Span Control Chart
3. Pre and Post Test Zero/Span
P. Calibration Gas Certificates of Analysis
1. Pre and Post Test Zero/Span Audits
2. Method 3 Verification of Analysis (CO;, O, CO, Ny
3. Method 6 Verification of Analysis (803, Np)

15, Quality Checks
A, Leak Checks
1. Particulate Sampling Train
2. 809 Injection System
3. Combustion Gas (COy, Op, CO) (CEM) Train
4, Tracer Gas (8O7) Train
B. Proportional Checks

16. Sample Calculations
A. Weighted Average Emission Rate
B. Dry Burn Rate
C. [Vm] - [Vm (std)]
D. Total Gas Flow Rate (Qsd)
E. Proportionality Rate (PR)
F. Particulate Emission Rate

17. Raw Test Data

18. Analytical Data
A. Filter and Beaker Tares
B. Solvent Bianks
(. Particulate Catches
1. Gross
2. Blanks
3. Net
4. Gr/dscf
D. Constant Weight Weighing

iv

Cal Data
Cal Data
Cal Data
Cal Data
Cal Data
Cal Data

Cal Data
Cal Pata
Individual Fest Runs

Cal Data
Cal Data
Individual Test Runs

Cal Data
Cal Data
Individual Test Runs

Cal Data
Cal Data
Individual Test Runs

Individual Test Runs
Cal Data
Cal Data

Individual Test Runs
Individual Test Runs
Individual Test Runs
Individual Test Runs
Individual Test Runs

Data Summary

Individual Test Runs
Individual Test Runs
Individual Test Runs
Individual Test Runs
Tndividual Test Runs

Individual Test Runs

Individual Test Runs
Individual Test Runs

ndividual Test Runs
Individual Test Runs
Individual Test Runs
Individual Test Runs
Individual Fest Runs

Pages 16 & 17
Pages 18-23
Page 24

Pages 23-26
Page 27

Page 27

Pages 28 & 29
Page 30
Data Sheet # 15-3

Pages 31 & 32
Page 33
Drata Sheet # 15-1

Pages 34 & 35
Page 36
Data Sheet # 15-2

Pages 37 & 38
Page 39
Data Sheet # 13-4

Data Sheets #15-1 - 15-4
Varies
Varies

Drata Sheet #2

Data Sheet #16

Data Sheet #16

Data Sheet #16

Table 5-Computer Printout

Weighted Average Calc Sheet

Data Sheet# 8

Data Sheet # 7 (Particulate Calc Sheet)
Table 4-Computer Printout

Table 5-Computer Printout

Table 4-Computer Printout

Data Sheets # 1-16

Data Sheets # 4-1, 4-2
Data Sheet # 5

Data Sheet# 3

Daia Sheeis # 5 & 6
Data Sheet# 6

Data Sheet# 7
Data Sheet # 4-3




M-5H INDIVIDUAL TEST RUN PAGE INDEX

The data sheets in the individual test runs are organized in the following sequence:

A.

Computer Printouts

Table 1 Field Data

Table 2 Field Data

Table 3 Field Data Averages

Table 4 Calculations

Table 5 Proportional Rate Variation

Raw Data Sheets
Data Sheet # 1
Data Sheet # 2
Data Sheet # 3
Data Sheet #4-1
4-2
4-3
4-4
Data Sheet # 5
Data Sheet # 6
Data Sheet # 7
Data Sheet # 8
Data Sheet # 9
Data Sheet # 10
Data Sheet #11
Data Sheet # 12
Data Sheet # 13
Data Sheet # 14

Data Sheet # 15-1
#15-2

#15-3

#15-4

Data Sheet # 16

Computer Input Data
Meter box Data Sheets

Particulate Catch/Moisture Data Sheet

Filter Tare Weights

Beaker Tare Weights

Constant Weights

Scale QA Checks

Blank Processing Data Sheet

Net Particulate Catch Calc Sheet
Particulate Calc Sheet
Miscellancous Test Data

Stove Operating Data

Fuel Moisture

Wood Density

Burn Rate And Flue Gas Data

Pre Burn Data

Temperature Data

CO9 Pre/Post test Zero/Span Audits
09 Pre/Post test Zero/Span Audits
CO Pre/Post test Zero/Span Audits
SO Pre/Post test Zero/Span Audits
Quality Checks

No. of Pages
1
variable
i
variable
variable
variable
variable
1

1
1
1
1
1
1

variable
variable
variable

[ N e T



TEST SERIES INFORMATION
Unit name and model number: ES2100
Type of unit: Wood Heater
Manufacturer: Lennox Hearth Products
Address: 1502 14 Street Northwest
Auburn, WA 98071-0959

Contact: Loren Sutphin

Phone Number: 206-735-1100

Fax Number: 206-931-1271

Observers: Bob Wayman
Date Received: 7/16/12  Aged: 8/13,14/12 Tested: 9/1-5/12

Tested by: LoKee Testing Lab using EPA Methods 28, 28A and 5H where
applicable.

Test Location: 13235 Prairie Circle East
Bonney Lake, WA 98391-7250
Test Site Elevation: 627 feet above sea level
LoKee's Field Team

Team Members: Chip Wadington
Armando Vedoy

The following pages contain (1) test unit storage information, (2} a diagram
showing the height and location of the stack components and sampling ports,

and (3) copies of the certification test notices and cancellations sent to the
EPA.

vi



STOVE STORAGE INFORMATION

Temporary Storage at LoKee Testing Laboratory

A single, steel, banding strap is place around the unit,
preventing opening of the loading door.

Permanent Storage

After certification is granted, additional banding is placed both
horizontally and vertically around the unit to prevent access to
the interior of the unit. An address label is then taped over the
intersecting bands to act as a seal. Warning labels are affixed on
the unit. The unit is then shipped via common carrier to the
manufacturer's designated storage facility unless otherwise
noted. A sample of the warning label follows.

>>WARNING<<  >>WARNING<<
THISISA

SEALED E.P.A. TEST STOVE
DO NOT OPEN OR TAMPER WITH THE SEALS
AND PACKAGING ON THIS STOVE

TO DO SO WILL VOID THE
_CERTIFICATION OF THIS STOVE |

LENNOX HEARTH PRODUCTS
ES2100

STORAGE OF TEST UNIT DOES NOT APPLY
FOR QUALITY ASSURANCE TESTING



AGING DATA SHEET
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Model: Lennox ES2100

13.29 feet

8.46 feet — ™

FLOW RATE
MEASUREMENT

Date:

69/a1/12
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HEIGHT AT
COLLAR

14.46 feet

Stack Height

9.13 feet
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8.13 feet
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Wood Heater Emission Test Summary

LaboratoryfWood Heater Information

Stove Manufaciurer: Lennox Stoves

Model identification: ES2100
Stove Type> 1=cat,
Z2=noncat, 3=pellet: 2

Laboratory Name: LoKee Testing Laboratory

Laboratory Contact: Chip Wadington
Telephone no.: 360-897-2685
Test Dates: 9/1-5M12
Test Methods Used
Method 28/0ther: 28
Sampling Method: 8H
Burn Emission Heat Wid Avg
Run Rate Rate Output {g/hr)
ne. (kg/hr) {g/hr) {Btu/hr) 3.05
1 0.87 2.45 ' 10491
2 1.09 3.48 13143
5 1.58 2.82 19173
3 2.52 3.82 30387
4 1.08 3.12 13058
4
3.5 /
g
=2 .
2
&
@
8
a
E
1]
25
2 i L b |
0.5 1 1.5 2 25 3

Dry Burn Rate (kg/hr)
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TABLE 1 - RAW DATA

CLIENT : l.ennox ' TEST No. . 1
MODEL ES2100 DATE 01-Sep-12
TIME METER DELTA METER PERCENT PERCENT S8OZ
READING H TEMP. CcO CO2 COCENTR.
(MIN.) (CF) (IN. H2O) (DEG. F) (%) (%) PPM

0 357.500 0.150
5 359.000 1.250
10 363.315 0.150
15 364.834 0.140
20 366.280 0.140
25 367.726 0.120
30 369.046 0.170
35 370.645 0.210
40 372.430 0.140
45 373.882 0.240
50 375.786 0.240
55 377697 0.240
60 379.609 0.210
65 381.408 0.210
70 383.207 0.190
75 384.906 0.120
80 386.612 0.150
85 388.147 0.190
90 389.853 0.170
95 391.469 0.170
100 393.085 0.170
105 :394.701 0.170
110 396.317 0.170
115 397.933 0.170
120 399.549 0.150
125 401.085 0.140
130 402.547 - 0.140

135 404.009 0.145.

140 405 .472 0110

145 406.807 0.110.
150 408.142 0.110
155 409.478 0.100
160 410.758 0.090
165 411.939 0.080
170 413.077 0.080
175 414.214 0.058




180
185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320
325
330
335
340
345
350
355
360

415.352
416.490
417.587
418.684
419.743
420.803
421.862
422.921
423.945
424969
425.993
427.017
428.008
428.999
429.990
430.950
431.881
432.812
433.743
434 .674
435.578
436.481
437.385
438.288
439.142
439.995
440.826
441.656
442.508
443.340
444 170
444.979
445.766
446.554
447 .408
448.339
449.270

0.080
0.080
0.080
0.070
0.070
0.070
0.070
0.070
0.070
0.070
0.070
0.060
0.060
0.060
0.060
0.060
0.060
0.060
0.006
0.050
0.050
0.050
0.050
0.050
0.050
0.040
0.040
0.050
0.040
0.040
0.040
0.040
0.040
0.050
0.060
0.060
0.060

82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82
82

0.99
1.03
1.07
1.09
1.15
1.20
1.44
1.52
1.53
1.67
1.50
1.53
1.46
1.39
1.58
1.33
1.21
1.25
1.37
1.39
1.17
1.26
1.31
1.33
1.30
1.15
1.05
0.98
0.92
0.83
0.69
0.79
0.89
0.56
0.66
0.67
0.70

4.30
4.20
4.20
4.20
4.20
410
3.90
3.90
3.70
3.70
3.80
3.50
3.60
3.50
3.30
3.00
3.20
3.00
3.00
2.90
3.10
2.70
2.50
2.50
2.50
2.40
2.30
2.20
2.10
2.00
1.80
1.90
2.10
2.70
2.80
3.10
3.10

875
700
700
725
725
725
725
750
750
750
750
775
775
775
800
825
825
825
825
850
850
850
850
900
900
925
925
900
925
925
950
975
975
800
825
825
825




TIME (MiN)

TABLE 2—-RAW DATA

CLIENT : Lennox TEST No. 1
MODEL E82100 DATE 01 Sep 12
METER CAL. Wt WOOD
FACTOR (Y) - 0.935 BURNED(LE, ---— 13.8 Lbs
BARCMETRIC WET FUEL
PRESS.(Pb) --——-- 30.18 in Hy MOISTURE ¢ -——- 17.026 %
LEAK RATE Wi. PART.
POST (Lp) - 0.000 cfm COLLECTED - 0.4831 g
WATER METER
VOL. (Vic) - 126.8 Mi VOLUME Vm - 9177 rncf
TEST HC MOLE

i 360 min FRACTION - 0.0132




w7 TABLE 3 --—FIELD DATA AVERAGES

CLIENT : Lennox TEST No. 1
MODEL ESZ10€) DATE: 01-Sep—12
AVG DELTA AVG PRCNT

3| R 0.12 in H20 CO e 0.81 %
AVG METER AVG PRONT
TEMP. Tm ——— 81 deg F CcO2 i 5.14 %
AVG PPM AVG BAL

s02 e 665 PPM CO2/CO o 6.33 %



TABLE 4 —-- CALCULATIONS

CLIENT : Lennox TEST No. 1
MODEL: ES2100 DATE 01-Sep-12
STD SAMPLE . STACK GAS
VOL. Vim(std} d) -—-- 84 .48 dscf FLOW Qsd e 428 879  dscf/Hr
&
7.15  dsci/min
VOL. WATER PARTICULATE :
VAPOR Vw(s td) -—- 5.968 scf CONCTRT.C & - 0.0057 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws e 6.60 % RATE E e 2.45 g/Hr
BURN MOLES OF GAS
RATE BR B 0.87 Kg/Hr PER LD WOOD Nt - 0.58 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE R 116.67 g/Hr RATE ———— 2.83 g/Kgdry
& fuel

134.72 g/Kgdry
fuel



TABLE 5 —- PROPORTIONAL RATE VARIATION

CLIENT : Lennox TEST No. : 1
MODEL: ES2100 DATE: 01-Sep-12
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 695.2 g9 100

10 701.2 99

15 703.4 100

20 703.0 100

25 703.0 100

30 702.8 100

35 703.4 100

40 702.0 100

45 704.6 100

50 703.5 100

55 705.4 100

60 705.8 100

65 705.5 100

70 705.5 100

75 704.8 100

80 707.1 100

85 706.8 100

90 707.1 100

95 707.0 100

100 707.0 100

105 707.0 100

110 707.0 100

115 707.0 100

120 706.3 100

125 706.0 100

130 705.6 100

135 705.6 100

140 706.0 100

145 705.6 100

150 705.6 100

155 706.1 100

160 705.9 100

165 705.6 100

170 706.0 100

175 705.4 100



185
180
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
273
280
285
290
205
300
305
310
315
320
325
330
335
340
345
350
355
360

706.0
705.8
705.8
705.6
706.3
705.6
705.6
7058
705.8
705.8
705.8
705.9
705.9
705.9
705.8
705.9
705.9
705.9
705.8
706.2
705.4
706.2
705.4
706.4
705.5
706.4
705.6
705.5
706.4
705.6
706.3
705.2
706.1
706.4
705.9
705.9

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100



COMPUTER INPUT DATA SHEET #1

Client: Lﬂm:ﬁm Hfﬁwf‘"{“ b i{%i“x:*lgujf_
Address: YA L= AE2 Shrzet N

Dokurn WA FA0D .
Phone: R S3- 1351100 Fax._A53- 31 =171
Run No.: )' Date of Test: 9 - l "2.0%‘2; Burn Rate: &%L’L’ m&g@;
Model No.: £& M ‘ @min [ min-1.25 [] fan '
Stove Type: D Cat @ Non Cat D Pellet D 1.25-1.9 D max D insert
Dry Gas Meter Y Factor:_, AR Post Leak Rate:__(J« £LX6 cfm Time:_;@__,min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)
\ o .
Dry Gas Meter Volurmne: qi »‘T"O ‘ cf
(00.000) (Data Sheet #2) P e
Stack Flow: =) ,‘T\ % dscfm A H: s & { in. HO
(00.000) (Data Sheet #2) P (.000) (Data Sheet #2) B
s ~
Maximum Vac.: (_; O : Barometric Pressure: ’%(:1 3 i’% in. Hg
(0.0) (Data Sheet #2) | % | (00.00) (Data Sheet #2)
HoQ Captured: 126, g
(00.0) (Data Sheet #3) _
Front Half Catch % Of Total: 395 % Total Particulate Catch:__* Lﬁfﬁ g
(00.0) (Data Sheet #6) {0.0000) (Data Sheet #8)
Flue Gas Moisture: : {’” 4 &fv’@{" E %
(00.000) (Data Sheet #7)
Particulate Emission: y O30 5 gr/dscf
(0.0000) (Data Shest #7)
Relative Humidity: 1"‘/ L} 0 % RH  Ambient Moisture: /S % H,O
(00.0) (Data Sheet #8) _ W(O.OO) (Data Sheet #8) P
Preburn Fuel Wt + | _Ibs.  Coal Bed Wt.: 3. “bs.  TestFuetwt: [3.3 s,
(00.0) (Data Sheet #8) (00.0) (Data sheet #8). {00.0} (Data sheet#8)
Heat Output (EPA Default): o4 2.4 BTU/hr
(00,000.0) (Data Sheet #8) e
-
Kindling Fuel % Moisture (wet): 10'0 l% % Pretest Fuel % Moisture (wet): ,Q&ﬁfv\’{ %

{00.000) (Data Sheet #10) (60.000) (Data Sheet #10)

Test Fuel % Moisture (dry)_ 20" S 20~ o, Test Fuel % Moisture (wet)_ 1 OZk %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove))

Fuel Higher Heating Value (dry): e
(0000) (Data Sheet#11) % : BTU/b.
Stack Static Pressure: ., Qﬁt}’ in. H20

(+/- .000) (Data Sheet #12)
Average Ambient Temperature: _i N °F Stove Temperature Change:__ i l.o oF

(00) (Data Sheet #14) o {(+/- 000.0) {Data Sheet #14)
4 g » £ P = = Lo r "f‘
Test bt |04 meter temd &4y

o o

e

o



“oo 385

of ‘7’

METER BOX DATA SHEET PAGE # 2 Page: 3
UNIT: (=552 1a> RUN : i DATE : I 2bid,
Meter Box,__ & 1 Y Factor_+ T3
Leak checks: [ " Hg @_(% cfm "Hg @ cfm
[ " Hg @A) cfm "Hg @_ _ cfm
inject SOZ @ 100 cdmim Nozzle: Probe @ 3/8" od Initial Volume: f S0
ROTO: PRESS: | [& ' SAMPLING RATIO: 3% R BP: 33, ¥
METER SAMPLE STACK DELTA |[METER| 502 |ROTO|PUMP
MIN | TIME READING MDCF DSCFM TEMP PPM | TEMP | VACC
290 | gl 428.008 | U2% wo@ 4459 |0l [ BL | N5 |32 |20
125 oolurw afe [¢e8.999 14984 | Lol | 82 |15 (8¢ | 2o
20 e [ goa 990 | 429,990 [ 4348 Lol | B [R00 | 8L 20
B ye [ 430950 920,950 [ 4207 |0l | 82 %25 |8 | 2o
20|, | 4328) |43 8% |4 207 | 0| B2 RIS |BE |20
5| | daz ie |43z Q2 Sy oL |82 19258 |20
20| 133,93 |33 R | A2 | Db | De | BB 140
28| o3 ot | 434 4093 |05 | T2 |B50 | ¥ (L0
2] e 1935.5% | 439.50%] 4o¥3 (W5 | 82 | S0 |20
285| 3y (g, 4%t 19304093 | 05 | 2% |B50 | &2 |20
290 ey | Yy RES Y3 D85 4o 08 | T | Bsu) E |20
25] oy MR, 28% [43%.288 | S¥S | .05 %2 (G0 | 9¥2 |20
ROTO PRESS: ;g TOTALS: 5(3‘:_;3/ 1(;«'101 gy BP.. 3y, ;g
300 [ 15| 439, 42433092 | 3.8 |05 | Bl P | K 4o
05| S0l 439995 [439.995{3 L1 | .09 | B |75 |BL |20
301 =% | 490, %L | 490, 3o | D1 | o4 [ B2 |90 | 82|20
310 | A4 1 Sl 46 (SEI38E | o | S 900 | B2 (20
B S|992.509 | 25093, ol |04 | BL 925 | G2 | a0
251 o | 443,340 | HYR. 3900301 |04 | RE | Y2s |82 |20
30| 5| guy, o [HYd 110302 | o9 | K2 | 9508 |2
3| oy [ 444 q1e | U449 19 35L8 [wod | B2 |Fs |82 | 2o
0| 25 045 Ok | 995000 | 3568 | o4 | 82 97518 2D
35w | g, st [l s+ 3 5085 [os | 8L | Guw | 52 (20
30| g | 4y 0% #9740 [ 4Dy [ ol | KL | B2 | BT 20
4o | A4 335 | 448,233 | 4 L1 DL 92 [R5 | 8L |zo |
A TOTALS: 45“'%«“ ] 55@ Ci\gég,} AMAX VACC =
TOTAL Cu Ft. TOTALS! 9,302 1.22.7 1 1913 AVG. BP:




t Page; .

2 of Y

#2 i . -

METERBOX?Mg* S?’EH PAGERUN 1 . patE: - [ —20lL
EJNET- é:ﬁ) {:} YFactOE’: \"":EJJ ' “ | fm
Meter Box__ S5l - ) @O cfm * Hg @ ¢
Leak checks: / i ] Hg : L efm ‘ " Hg @@T__cfm
| L= o © 2" od  Initial Volume:_ L1500
‘ e/min. ‘Nozzle ! Probe @ ﬁ _
Inject SO* @ 100 ¢ X 9 BP: 50;3%%
ROTO: PRESS: ;EL§ER SAM::L?PLE STACK DELTA hﬁﬁf §§é ?2;{,8 VACC
MiN| TIME | READ‘N?G ot Mmi{q f%ig‘:; il-*’f XL S %32‘ ? L2
2 )208] 299, 549 3‘?‘?.5 T ok 119 | B2 | 525, Ry | &0
| 29| Hol ORI Q{J[,,(iﬁ" [J' C ' 1| 32 |s25 | %2 2 ‘
] o5 [ oz g3 0BTl — o ST o
| T3n | 4oH. 009|469 00 Zj’%’* I | 32 |S7s[st|0
| ~ylYos. HZ H0S:H12 "d,.;,w 3 '%2, )5 1% |20
5| 1 | 40ke HIF "viﬁ{o:‘a@}; @*.‘"’ S | | 2o

0 L 42 | LOsu| Lt [ %L | STT ‘
WO e | YR AL %'iﬁc& 5:"}&5% o 32 [ Lolsl (20
5| 20 | Gof%. 408 L"‘Ocif‘ , ’352 9| I | (S0|F2 {20
W 2 [410.75% |40 15% 2*154 2 T3z TLR & 120
T Bp [ @il 39 LGl St r e T oo
e 2o R SR s Ter [0S A2 20
176 | “"}D L}IL’)! ZJ”% 4)4‘%‘:{;8: ’_.,q:}' *’1 33“ q&t_{ ~ BP. 30;{%
ROTOPRESS: 1| % s | on ez 20
3]s 1S 352 |HS 352 |55 |, = Toal |26
18] S0l Ydo [H 1890 Hto %KL [ 00K |20
180 *f:?“v H2.5%3 |[4NSBT [4 910 L DL P21 30
O yp | Ag.Cxd | L1868 |49 |03 S 20
0] s (a0 [49.043 (4 .o | & 178 %
[0 (470 w03 420, %03 14798 | o) ‘%% TS| - 2
20] ) [4920.3L72 (421 /Ll "}!"}""?ﬁ o ?.5.’- 7}5 % %«D
215 20 4_!2“2&(3% /-fZ_Z_, ﬁg,:f H-(Jﬁ% *-Q'%" ﬁSé (-LL%CD 3 é%
) 7 (423,905 (475 995 [4Lee .01 [€2 [958 12
25 3o [ep 4, 9942 N [4ag] G =2 7§Q§§%3&
20|z /,f:zs*qii H1s 955 4 (3% | O+ _‘_aé _?-‘34»1" ' 2#’3? |
12 golan oY |42 o |4 vgt ol L 92 | TIS182 130

' ' TOTALS| 57, 33| R0 | A%+ [MAXVACC =

ST T TOTALS| |75 A 24| . 1A | LK “[AVG. BP:




of‘?"

METER BOX DATA SHEET PAGE # 2 Page: 1
UNIT: £S5 2100 | RUN : DATE ! q' ﬁ, — PN
Meter Box: >3 H Y Factor: \Cl'"i:‘*;
Leak checks: IS " Hg @a000 cfm " Hg @ cfh
IS “Hg @..Do& cofm " Hg @ cfm
inject 8302 @ 100 cofmin. Nozzie: Probe @ 3/8" od Initial Volume: Ly “iﬁ '
ROTO. PRESS: |, |4 SAMPLING RATIO: 3 B BP: 3y, 14
) METER SAMPLE STACK DELTA | METER 502 |ROTO | PUMP
MIN | TIME _ READING MDCF DSCFM 1 H “TEMP FPM | TEMP | VACC
0 Jluds | 357 S0 0f LIS [0 jsau i)
5| 30359 Lw 119959 28] & 1S 1 1L
O] SSI3LR3I5 3315 | badlg] IS | I8 150 g |20
B[00 | 3H.S3H | 3L &Y LA 9] 0d 5251 18| 20
207 03] Bl 289 L 280 LU | Y | R 1545 K 20|
FT o B0, 12w 3Ll COBH] L 2] 7% | Sy ¥ | 2D
B 15 | 309,090 [ 309 04U DALY A3 I | 95 0% 2o
B 20 B0 4T | 370 (S[R3 2L LY 4251718 |20
©1 75377930 1372 430 Lisl ¥4 ]s25119 120 |
B 35 313.83%2 |313.88L X929 | 24| 19 1400719 |29
B[ 35 | 305,180 [ 3258|329 | XO | goulELU 120
%[ Jo 377,043 |37 G [ 31D [129 | B0 |90 A 12D
ROTO PRESS: 5%& . TOTALS:| | Oy, 8 34 ‘d‘ q;_“«’ BP. 20, %
8 [ 71g4]=09. L3 379,009 | B 20 0T s (4235130 12D
% | S0|3B1L Yok |381. 40T | ST 7/ | 5w 42520120
125 R%3,200 |3%3, 204|124 | AT | R0 [ 95018 14D
B T2 3%+ Y0l | 354 90| 2745 |19 | X 4501 5] 29
. D3 AR Lt |38 GIZ [ L 95215 L3l 15001 3] e
= o 209, /47 [26%. 43[ 1230 119 | 8] | 40l 3! 20
_ Ve | 359,854 381,853 rey | F 1R 1S YA
94 346 401391, 9692327 | 0T | B AT 2 120
:‘:’ 25 293, 035 | 343, 035 1324 | 3 [ ] |HH 18] 120
“z 3w 12714, 20! 2qd. 0 [13Y | 3|8 |45 B2
3o 21T 390,331 2324 LR |l | 9SS Ao
401 >37.933 397,933 1,324 A9 ] %1 1451 |20
TOTALS G5, 5 7 /1 o |94 [MAXVACC = ‘
TOTAL Cu Ft. TOTALS: fq"?; m S igﬁw 'i'q}o' AVG. BP




WETER BOX DATA SHEET PAGE # 2

RUN: L

Page:
DATE - = [~ &y

UNIT : é;f‘éf}z? { A
Meter Box: g'ﬁ“ﬁ
Leak checks: |5 " Hg

(5 " Hg

Inject 80 @ 100 cc/min.

Y Factor: \c;?ﬁg f";%

@_iL2ent  cfm

4 of J‘”I/

g

Lo

i
[

@ e ofm

Nozzle:Probe @ 3/8" od

“"Hg @
"Hy @

_ cfm

cfm

Initial Volume:__ 4« S0

ROTO: PRESS:

3

PIE

SAMPLING RATIO:

<1

.Bp:fgéhéﬁ

METER

MIN | TIME READING

STACK
DSCFM

SAMPLE
MDCF

DELTA
H

TEMP

METER

502 |ROTO | PUMP
PPM | TEMP | VACC

360

ILd= | 444, 2710

97,200 | 4.2/

e

3L

A5 | Rl AL

365

370

375

380

385

390

3e5

400

405

410

415

ROTO PRESS:

TOTALS:

BP.:

420

425

430

435

440

445

- 450

455

460

485

" O

R rii

i {

e

470

475

TOTALS|

AL

MAX VACC = C D

TOTAL Cu Fi.

=N

AVG. BP: 3@\ Z% -

| :‘“rﬁid‘x;/

E——

TOTALS: .%1 ﬁ@\ .

R



BARTICULATE CATCH / MOISTURE DATA SHEET # 3

UNIT RuN:__| oate: 4 I=12
| SCALE |  WEIGHT
SCALE cHECK| LEVEL ZEROED 205.0 g SNy
INTIAL: | Y fﬁf 590.0 g
FINAL : v W 885.0 g
IMPINGER 21 #2 #3 #4
EINAL WT N0l 3 S 7 FgL ¢ XS0
INITIAL WT (0L, Y SB% L 454, ] A58
NETWTGRAMS | - Q9. 2.0 Z i [ORE
ToTALCATCH: 20L& GRAMS Ha0
FRONT HALF
BEAKER # (s
FILTER # B2 b DESC. ACETONE
FINALWT g |+ ) 2k FNaLwTg | Gl D005
INTALWTg | LB 15 NmALWT g | 1202
NETWTg | G4+ NET WT g L0974
voL DESC. mh 1S
BACK HALF
FILTER # N
FINALWT g | 1244
INTIALWT g | 2B 30
NET WT g L OS
BEAKER # B L A o
DESC. ACETONE | METHCHLOR | HoO HoO
FNALWTg |G 24L5 |08, LULO[10E. 130 1705 iicvi
mmALwTg | O, 322 | 103 LAGY B 0901 05, T35 e
NETWT g Y3 015} G1za o3 AT
voL pEscmif /00 75 IS 1D f" RS ™




FILTER TARE WEIGHTS DATA SHEET #4-1

" Into Dessicator : Date: _-(o- 172 Time : __[ 0o/ Byq’?
| Manufacturer S &S _Grade : #25 Glass Front Size: 11cm Lot No. : é‘ﬁ"’)% S0y
Back Size: 82cm  LotNo. . “ LY TS5/
paTe {~JR- 12  |BY: % paTE: |-#%-17 |BY:L kb |DATE: BY:
FILTER FIRST SECOND ;\5; * THIRD
# WEIGHT TIME . WEIGHT TIME | WEIGHT TIME
51F | Uxes 1Sy | ARG e |7
52F | 313 56 | LAY 132 £ ]
53F NI 057 ] (212 i%lé’ﬁk.. -
54F | ,Lzay s | (240 1%
55F | (330 &% | A28 13 ;&; -
56F | (295  |seo | L13F 13725 b
57F a2 ool | L2258 S8 ¢
58F Ao, fue |32l A v
59F 245 Hes | WS ins
60F WA 0D o | LGB0 et |
51B | (2%l T YA A 1330 v
52B 1 2329 ok |2 W30 33 VR
53B 1828 o1 | 2%1S (337 I
548 25 gy | 2%\ 1233
558 RO Lo | LGS 133
56B | 12857 | fiio | W23 B35 ¢
5B | 7531 1 Y% 5% "
58B | 213 e | 2824 23]
59B | 783l ho | 2838 238 |
60B | 283> | UM | 283 359
Checked by /} (tmpar 0 Ve oy Date: O~ (- 202 Time_ 0950
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME | BY WB DB | % RH
k] (0d6 | Cn | & | 792 |40
B ANE cﬁ:f RN !




BEAKER TARE WEIGHTS DATA SHEET #4-2

into Dessicator:  Date: _JD~ 1~ 1/ Time : /{00 By : L
DATE /OS] |BYS DATE: JO- b 11 1BY: A [DATE: BY:
[ BEAKER FIRST v SECOND {/ THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
Tl 9129 a5 o 933 Doos |
> |10b. 2568 e |/00astk | 100l)”
3 oL rug 13 Va1 ol Y
2 0% LA 304 (o890 | sewn
5 |91, 4303 |39 (92430 |lad
6 |9 2030|1320 141102k 1010 7
7o, 132 |32 |anas2z. i [ ( |
8 102 Ga0q | /372 108 L3vg  |wore |- Jer]
o 115%.0064 /323 ] px0% 0] o3| ( |
10 [los. 1240 |32 | 105.7235 | ford | )
1 joq 77T L 131S 1 s s
12| 9%. 292 |36 9% 247 [ulk |
13 [lod. L1l 1320 [lod, 1S hield |
12 197.905% [ /328 [971.90ss [ Juis |
5 [0, 50% | 329 od st | oG]
16 95,7128 /3% |98, &Y jovo |
17 o a3 | 183 104 SRS | (072 ’
18 |1o8.85 1% | Jpello.ss1q [oee |
19 |10l 5337 | /333 [10(,, 633 ) |toed L
20 [10%.5R21 133 |I0¥, SxI& hozf
21 |10%. 2201 [/3s 1103 2205 1025 |
22 103 F8ly 1433 | JoS HIFS | J0Lh |
23 104 S | 4330 L. S48 | eed L
24 |10l 2850 | /33% | 10b: 395 ) 1 aRE |
2% |99 0L5493 1339090 (598 [iaegl
BALANCE-RCON ENVIRONMENTAL C_ONDITIONS '
DATE | TIME BY WwWB DB % RH
fooa 11| oo 1 OW [ - 77 |4 [Checkedby:  AV.
JoolN | Jomn oW | - 9% [ gopeter  Oct- (o o0
CW Lo |Time H-,\(:)




S1HOITIM LNVLSNOD : €-¥ # 133HS Vivd 3A0LSUOOM

0l g
B (! 14
8 b oL | 7T o0l | i L ¢
L W 1i VA e i -l Z
9 ‘i L o | 20 2l 2k |
UcisSssg uocisseg
HY% ad Ag SWiL ejeq | BuwbBiep HY% aa Ag S L sjeq | Bumbiop
SNOLILIAONOD TV LNIWNGCHIANT WOOY F1VOS
0 . SN 1 (N J &
o | SOl T ARG | DRI 2R tehT [N S bl wrm,.
14 J |
| ¢l ?Qﬁ TERED | 2 H| Skl [ NSS4 e
kg | ewiL [oed | uBIBM BWiL | oveq | JuPRAL - | Ag | ewil [ejed | MBIOM Ag ewil | e1eq | # 190
_ 4 .
Ol Ak mmm_,ma ﬁa = Bt ebronl Sal [V [T -k O
T MIMF . a;f
TR Akl fm& @o: YO IORT]| £ob| 1oL 90T | LT el b
g L e ] i
SELE P Ro)| <o o] CR| SERTR [0 T 275 %
p ffta]\..a.\ f
TR As amu FTLE || S| €5 TTRCTR 67| Zh |
ia%\ia \ E
Al - i e e ;
P TR SO To, O] (1] £] P00% To| T | 6] O)
Ag | swiL | ®1EQ Wb e} | 8eg Hm_m ;aasm_ ewiy | 8eq cm_m>> Ag | euil] | 218Q |#o%eeq
i oy - ebed =1+ *h : 34va ] - NMY (D257 : 1INN




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: , ‘ Scale: Modetl: SN:
Erom | = /“ <2217 Through Sartorius A120 S 37010004
100 10 1 100 m ) D ]
weiggt weigght weight weigﬂ% Tech Date Time Bliiyb % RH
00O 10wy | L 0oeno a4 Ok | A 1B 1 20 199
(oo .cooZ /0 ol | doood 000 Ak sz ] ] L8|
<, ST | /0 ot Loood n [ QEAD T [Lnelwdo | 03 AT
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WOODSTOVE DATA SHEET #4-4
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BLANK PROCESSING DATA SHEET#5S5

uniT, ES5TI00 run. | pate 11T
BLANKS DONE :_8~31- 2010
BEAKER A B C
200 m 75 mi DICHLOR | 200 mi WATER
ACETONE
3B T e
FISHER OPTIMA | FISHER OPTIMA Bw NH L
‘{3{‘)& LS
LOT # 013285 |LOT# oll370 Dshiled
FINALWEIGHT _|10% S101g |10l 90T o [ 1Db, GLEO
TARE WEIGHT | 19 S100 | b, 305 1ol GLHO
NET WEIGHT , ol g , 00 by y ODH D

TARE BEAKERS INTO DESC : TIME ;W DATE: ek 2000

DATE 2L BY : O DATE S L) BY :Chy DATE BY :
BEAKER | 1 STWT TIMEY |2 NDWT Mgl |3 RDWT | TIME
A 10300 | O (108.900) ) fos &
5 oL 3oLl | OO [Ihi3es8 | s )
C Voo S OF3Y |10l Ly 10572
FINAL BEAKERS INTO DESC : TIME :3-2% _DATE : 0H20
| DATES-2% BY i DATEZ 3} BYECIy DATE:  BY:
BEAKER | 1 ST WT | TIM >NDWT | TIME) | 3 RDWT | TIME
A RG]l ysol ek | o) YL
B 27| ez |G 3] ST
¢ lob.aun) s |rebase] O
. TARE QC _7 FINAL QC
DATE | TIME BY WB | DB % DATE | TIME BY WwB DB %
s 0wl | | lda | peslre [ 1 Tl Hy
% a@sg@%o \) Vx| 4D 22 o da [ Y | 2l L
o)




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

~ £
ot E27100 RUN : i paTE: Foi-1<
BLANK CALCULATIONS
Acetone : & DQ} %S g+ 200 ml = B OOOOQ%
Dicholoromethane : + D0l g+__ 75 il = . Do Tl
Distilied Water : c OOYD  ge__ 200 _mi= _+OOO0Z O
FRONT HALF CATCH
093+ | |  OGR
FILTERS : __* - g- (0000 g)= ) fo-
YTotal Catch # of Filters Biank Value / Filter
| ‘ Louut , oy
BEAKERS: O 1T - o- 000009 g)= O )L
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH . 1909
BACK HALF CATCH
- ey
FILTERS: ___* 0SB4 a- ! (0000 g)= LOSEN
Total Catch # of Filters Blank Value / Filter
BEAKERS : s ot
Acetone : A 1H5 g- 100 (\(]O;DDDOi q)= wf]%‘“f
Total Catch ml Acetone B/Iank'\fa ue / ml Acetone
Y
Extract: »OIS1  g- 75 (OO0 g)= ~ O35

Total Catch

- 116

Water :

ml Dichloromethane  Blank Value / Dichloromethane

S
285 7000020 o= . 10T

Total Catch

i mi Water Blank Value / Water
TOTAL BACK HALF GATCH : N&rkd
TOTAL CATCH : 433
% FRONT HALF : 39.5

g/mi
gfmi
g/m!

%
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TEST DATA SHEET#8

uNIT:_ES 2100 roN: ]

DATE : % - j =2l

Test Chamber Air Velocity Start: QQ Stop: q é

Avg.:

)

{

44 0 wru 1) %H0

Mk e
et Bulb/Dry BUlt,  we: (U o Y

post: WB:_LL pB: 18

1

99,0 o rH_b+ %H20

Average : L;Q@ % RH foo %' Ho0

Empty Stove Weight (ibs) : e il stack & oil seal : Wet i T Dy OO

Kindling Weight (bs):  Paper:__e | Wood: e
Preburn Fuel Weight : KO3 ) 25 Total : 333 _

' td
Kindling & Preburn Fusel Weight (wood only) (Ibs) : Total : e _n\ .
Coal Bed Wt Range (Ibs) ;2 4 . A8 scale:_3-9 . o ¥
Upper ; .25 x fuel weight : Always round DOWN to nearest tenth ’ -
Lower : .20 x fuel weight : Always round UP to nearesttenth Actual Coal Bed Weight : by )

Maximum Coal Bed Removal (Ibs) : ({ ?)Uﬁ R

Lower

y+£2).25=

¥

round down 10 nearest ienth

Test Fuel - (.75"x 1.58" x §" spacers )= JL(Q pcs
Dimensions Length in inches ‘No. Pcs Weight in lbs % of Load
-~ L 53 3%
4" x 4" | !‘FC/- Ew % S C’}Cf’
Test Fuel Weight: |9 & Tibs
Estimated Dry Burn Rate ! s |
2% - (133x 1 170%b) 60 _ UL
X = \ : kg / hr
2.2046 E L ®)
TIME P
Estimated BTU's/hr . 19,140‘ P é 0%’ X L gg’g’ = 10442« “J’ BTWs/hr

EPA Default Effiincies | Non-cat: 63

o

35

Cat: 72

Peliet: 78




WOOD STOVE OPERATING DATA PAGE #9

unit: &S 2400 Run: b E)ate:ééiw [ =701
FIRE STARTED:___ OIS
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuej charges. Then set {0
ﬂS’ / at start of preburn.
SECONDARY AIR : ALEA CAT BYPASS : M};f‘%a

CHARCOAL BED PREPARAT ON
Raked and leveled prior to each warm-up / preburn charge. At 1 1/, min. prior to loading

jast fuel, raked and jeveled. in stove 3&? sSec.
TEST:
DOOR wide open during loading (b min._ 30 _sec.
PRIMARY AIR : Opened full for first A min., then set to run setting of _*
SECONDARY AIR : KA CAT BYPASS : ___4 }/ﬁ
EAN; | ' |

ON J OFF during warm-up N OFF during preburn

ON % irst__ 30 _minutes of test - ?‘ OFF balance of test run

Fan speed set at Low
WOOD DATA: KINDLING: A mix of the grades listed below.

SIZE MILL - GRADE SPECIES
PREBURN:  2x4 Manke/Tacoma Std. or better : s. gm D fir
TEST: 2x4 Packwood # 2 or better s. grn D fir

4x4 Packwood # 2 or better s, g D fir
PELLET FUEL MANUFACTURER : A // A BRAND : AJ /f&n
All Grades WCLB rules: !
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either l (o or i Lg inches.

1st warm up / pre-burn fuel chargeﬁ ( 2053 ibs.) added at 5 l.;l-

: ™
2nd warm up / pre-burn fuel charge ( (55 |bs) addedat__ O ol

3rd warm up / pre-burn fuel charge ( lbs.) added at

4th warm up / pre-burn fuel charge ( bs.) added at

5th warm up / pre-burn fuel charge (_ Ibs.) added at




Unit :

Room Temperature :

TEST DATA SHEET #10

Run :

kﬁf

04,7 10

1

°F

'Date:ﬂ“‘” ] - Zi,«f“i,,

Temperature Correction Set?qzﬁ‘;fé;gﬁ No

Calibration Check: 12.0% + or = 0.2%7, Yes>  No

Time Test Fuel moisture reading taken : e

So# | Dimen. | Use | TOP | BOTIOM SIDE _Avg Corrected
I A /0.3 T 144 1,133
= .
3 |
7w [Pl Jxs | po | €3 | 83
5 | 2'x4"=g | P %3 /8% (€5 (8.4
6 | a8 | P | 700G (9. 4 [9.9 20.9
7 | 248" | P | [ ey
5 SR d B i
¥ .
10
11
2 x| T | K./ 1.5 (.0 %
13 I T 25.% 1 I L 203
14 i T oy 23,1 23 237
S [ Awbvi,” |1 1.7 [, b [t 9 g
16 - 1 91.4 AN IR, PR
17 ' (o’
18 S~
19 _

20 | Spacers | T J% Lo ;@( ¢ 19,02

Key for Use : K =Kindling P = Pretest Fuel T = Test Fuel

KINDLING PRETEST FUEL TEST FUEL _
Dry Moisture % : TREE R Q\D,m”%
Wet Molsture % : JD. O & "% L. oY % ' 1. D‘Z_Lg“/%

To obtain Wet from Dry :

100 x % Dry Reading 0
= % Moisture, Wet Basi
100 + %Dry Reading 'S

Acceptable Ranges : 16-20% wet 19-25 % dry {17.5-22.50n Meter Uncor. reading) at 70°




(GAS DATA SHEET #12 _
. DATE: q - i/ ~ 2.0 ..

" e, 33
1 UNIT: FRZI0D run: | pace: L oF 3
e TSCALE[ FOEL|DROP] V. | CO: | V. | O V. CO_|STATIC] SOPPI
BT s L= g 505 g (04 [ Lo 10701000
E ey B 5 ]-2339 ] T.ui %] 7Y o] g 17050133
= w2 Lal_-2]-055]| 231 A9 1%6.0].0d] L4 |Tous) - S00
B oL ~Z 00 G 0g 133] o3| 43 =041 025 |
o5 21260 Zl vl B 63 1 3. (10506 -9 ~040 5.5
B 7] FEY LR ERECH R E A e o LGB 063 6517057 =015
N B 5] ol 7aljo 289 | 9G]0kl 4Zl=05/ YA
ol 0 Usl, [ ILG 1-360] G o035 21 R0 - 525
o 35 [10.0] -] 43x| 091236l 9.4 -042] HZi-055 - H7G
W\ 7| 73] Al -thzfloa] yepljo.z] ozz| 22i=00y 490
20— 120 631 Gl .Hogl (0. 2. HZ] 10 3] 026 - 2.61=05Y ] Hoo
AT T 1] =61 ol lool UZnl05]. 0251 25 1=054) 500
. SUBTOTAL drdidbls :ﬂ*_ TEREH Rkl I‘*ﬁt'w [-33 324 *t-m.?i’ wRERE -'t*'k*_:—_ _:6 ’%q’ wEREE
o e Ry el B NOGE B DY oY ISCES sty Iy
B2 1001 2] -3 1-t33l 0% |03 7.6 |.033] -351-055] 25}
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sl G T3 | Sl o300 Gzol 105 [ 0la [ 2] 70551 S0 }
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2155 10721 41550 L sl nexl (7 1.032] 2417050 3%
o 2l 1 38 o 375 ] g1 bl 12y | 023 2% F0o0) H3%
P2 (] .01 .4 220l .0lges| 124 ]-029] 31 1=09%] L35
Bl & | 341 51273 sol.das| Y026 | 2% 1=048] H3%
WSl G2 |29 .2 | 33%0] gzluall 123 L 023] -29 —OY¢l H3s
BTl 5.6 | 24| 250 505 ] 16 1-255] 179026 -28 |704%] Y3F
JBTOTAL whkkd *t**i- '**ir*_t [ vrdrdrdked -. ***t_* bic 24 . wREkY .*'.*_ttﬁ Atk k. . (ﬁ } Cg" E2 2234 .
N o Lo 1 12591 6.9 1.559] 19:0 | 023, 35 1209 | 500
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ZERO [ SPAN CHECK DATA SHEET #15-1

Date q — ] =202 Analyte: CO2 (15-1)

unit: &5 2100 Run # /

Zero Cyl. # ALTTAC, %A conc.:  0.00%CO: Cyi. Press. : 402 PS!

Certified by AlR L QULTDE - Date : ’ﬁ@“ﬁ; |

Span Cyl. #: YRS cone.: iQ;fL.D o% CO, Cyl. Press.: 1310 PSI
 Certified by : Al R Ll e Date: }f’" [~ 7R

Analyzer : Make : HORIBA Model : PIR-2000 SN : 407069

Range: 0-25.0% CO2 Analyzer Output : 0 - 1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % CO,
EPA Controf Limits = ¥ 2 5% of 25.0 % CO2 0.625 % CO2

= = +
Method 28 A = + .2%of 25.0% CO, = + .05 %CO

PRE RUN Audit: by: c ;@mgﬁ? Time: 9 Uy Temp : 10 °F
" AUDIT RESULTS

Point ~ Expected Response - Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO } 00.0 .000 0. : "
17000 | gow [v6m | 014 ol | Ol
SPAN | ;14 « o Py

POST RUN Audit : by : C:Wzﬁ/\l‘}:h Time: 114D Temp: 1@ °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
ZETQ . Meter DVM % Meter DVM % Difference A %
00.0 .000 . gty e " ", . -
00 | 000 |oo.z |0t |  OLY ob% .12
SPAN | 1) < . , —
4@*% ¥ g,}’%% JQ;«Z@ 1"’/% o 7 é“f@j lo / ‘Z;:m {[_‘,Q - Qﬂ.f@ -, H.M’

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-2

Date : q -] - 201 Analyte :
Unit : ES 2100 Run & ﬁ
zero Cyl. #: L BTAC 20 Cone.: 000%0:

Certified by : LR L QL R

0, (15-2)

Cyl. Press. ! Liivd PS!

Date : Qz‘; - ! Qf"'"OL;L

Span Cyl. # in‘%m?q@g ~ Cone.: 1 2.0 " o0, Cyl Press.: [&)  psl
Certified by g LiQMiNE Date : //' {- 071
Analyzer : Make : TELEDYNE  Model: 320 A SN : 37400
Range: 0-25.0% 02 Analyzer Output: O - 1.0 v.
Flow : 1.5 SCFH Measured by : Rotameter
EPA Span Value =25.0 % O,
EPA Control Limits = * o 5% of 26.0% Oz = & 0.625 % O3
Method 28 A = + 2% of 250% O = & .05 % Oz
PRE RUN Audit: by : & . Time : (YO Temp: 70O °F
" AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 4 o - ‘ ,
. o (ob T ‘(m " U%& am% - ‘4‘2@
SPAN : . 4 - ;
26D | S 1A |1l | S| bt | a0V 1 510
POST RUN Audit:by:(fj [ sl ~ Time: 1O Temp: "’1&5 oF

IDIT RESULTS

A
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZE - o
RO|7000 | 000 | 000 4 oo 002 | OIS 015|059
SPAN c A N o — o
e a4 126 [1ne |5 | 12,898 =008 =03

+ Conc. Difference = Act % - EXp (Std) %

Zero % Difference = Act % (opm) - Exp %

Full Scale Value

Span % Difference = Act %

m) - Ex

{(ppm) X 100

% (ppm) X100

Full Scale Value




7ERO | SPAN CHECK DATA SHEET #15-3

Date - =20 2. Analyte: CO (15-3)
Unit : £S5 2100 Run #: /
zer0 Cyl. # : _ OB TAC 3-f)  conc.:  0.00%CO Cyl. Press. . 400 __PSI

i

Certified by : . ,._ » V_E\M:J. Date : ,O"?L"/' f%“’i%“
span Cyl #: L HEAAWS  Conc.: 4,90 %co oy Press.: 3093 PS
| certified by : AR JQIAITE Date: 1= OF
Analyzer : Make : HORIBA Model : PIR-20C0 SN : 408005
Range : 0-10.0 % CO Analyzer Output : O - 1.0 v.

Flow : 1.5 SCFH Measgred by : Rotameter
EPA Span Value = 10.0 % CO
EPA Control Limits = * 2 5% of 10.0% CO =  C. 25 % CO
Method 28 A = = .2 % of 10.0% CO = £ .02% CO
PRE RUN Audit:by: __Time: OYHD Temp: 10 °F
~ AUDIT RESULTS

Point Expecied Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A%

ZERO | 000 | 000 | 000 { oo | D | = cols - ol Dﬁf@
! _ ’ N i 1
AN [3q. o | 490 | 490 i | 4a0 | H. 4l » DV 0

T

POST RUN Audit : by : - A Py - Time : ﬂ@;_Temp . ‘v °F
‘ /QIDIT RESULTS '
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %

ZERO
T 00.0 .000 00.0 C:JD &U ,L;{_ﬁ:] i . GO{&‘! . . . {;"\&' “}\i‘ﬁ Mm& i:r%,}‘e .
L ‘ L@

SPAN | 17g o | H40| Yqo|Ha.l | Hai | 492 oLl | .o

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value I

Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-4

& #9 .

Date : - | =dpid. Analyte 1 502 (15-4)

Unit o @%@;ﬁm Run # . ﬁ’

Zero Cyl. # _.{_«(ng Al AP Cconc.: 0.00 ppm SO2  Cyl. Press.: X psl

£ A e aYN

Certified by : 12 LIQILIRE. pate: O4-1FOH

Span Cyl. #: Cf@«%?—@%c? Conc. : } 25@ ppm SO,  Cyl. Press. ! Ha 0 PSI
Cortified by : PR LIQULITE Date : (O~ 3+ 2404

Analyzer ;. Make : HORIBA Model : PIR-2000 SN : 403019

Range : 0-2500 ppm S02 Analyzer Output: 0-1.0 v.

Flow : 1.5 SCFH Measured by : Rotameter

EPA Span Value = 2500 ppm 80,
EPA Control Limits = + 2.5% of 2500 ppm SO, = £ 62.5 ppm S0,

Sty Time : Q94O Temp: 1D eF

PRE RUN Audit : by : e 1A,

QUDIT RESULTS .
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A%

ZERQ 00.0 .000 00.0 &0 \ﬁﬁﬂﬁ ”'(gﬁf;%é '”‘ngﬁﬁﬂ W“%§§‘%§
SPAN

EDD | SRR HZSE) 500 S | 125295 2990 BIES
POST RUN Audit: by : _C Time: 1110 Temp: 1l °F
AUDIT RESULTS '
Paoint Expected Response Actual Response + Conc.

# Meter DVM PFPM Meter BVM % Difference A%
ZERO — , N T g .

A = O] 500 11260] 501 | Sel] 12555 | St | TS

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference = Act % _(ppm) - Exp % (ppm) X 100
Full Scale Value

i Span % Difference = Act % (ppm) - Exp %_(ppm} X100
Full Scale Value




QUALITY CHECKS DATA SHEET # 16

UNIT : oL (LD rUN: | pate: 9= [ ~202
?g ?iocoupie ohect | °F TiIc#13____ Q01 oF
TIC #2 —— oF TIC#14____ 03 oF
TIC#3 10 °F Te#1s___ Ll °F
TIC #4 L& °F TIC # 16 S0l °F
TIC#5 (LY °F TIc#17___ B4 oF
TIC#6 (L5 °F TIc#1e____dd  oF
TIC#7 (Lt oF TC#19___ oF
TIC#8 (54 oF TIC#20___ T oF
TIC#9 ' °F Tic#21____T " oF
TIC#10 S °F 0 TIC#22_ T o
TIC # 11 REIAY °F TIC#23_ T oF
TIC #12 L TIC#24____ oF

Thermocoupie Readout:
Pretest zero and span check and calibration post test zero and span %, difference

ZERO__ 12 o adito _O.0 °F ZERO.O.Z. °F Difference s 010 %

i

SPANJAGG HoF  Adj. to ZOrDniF SPANIG9%3 °F  Difference™ €19 %

Thermocouple Readout Pretest Linearity Check:

0 =_0O °F 200 =2004 °F 400 =YD.Z o
600 = LeAZy ] eF 800 =B F 1000 = 1499 o

Mﬁa«% °F 1400 =_| 349, 1p°F 1600 = 19997 o

g_

1200

1800 =_JN49F oF 2000 =_ZOOO.0OF

7
Sample Train Leak Check Pre _~/ Post __»n"
C-gas Train Leak Check Pre _\, Post __ N
S0, Train Leak Check Prs Post ;
Static Gauge Zero Check Pre_\~* Post__\*

ScaleCheck Pre: /5.1~ 332 < /DD
Post: /2.3 — 2 %= /DO
Stack Cleaned Prior to Test Run : YES & NO







|1 CLIENT: Lennox TEST No. : 2

MODEL:  ES2100 DATE: 02-Sep-12
TIME METER  DELTA  METER  PERCENT PERCENT SO2
READING H TEMP. Cco co2  COCENTR.
(MIN.) (CF)  (N.H20) (DEG.F) (%) (%) PPM
0 449500 0.150 74 0.90 4.60 550
5  451.000 0.500 74 0.08 12.30 300
10 453.750 0.180 76 0.45 2.80 500
15  455.414 0.180 76 0.52 3.10 500
20 457.079 0.180 76 0.47 4.40 500
25  458.744 0.240 77 0.34 9.50 425
30 460.698 0.280 77 0.21 8.50 400
35 462774 0.310 78 0.15 8.20 375
40  464.996 0.310 78 0.14 8.40 375
45  467.218 0.270 79 0.25 7.90 400
50  469.310 0.270 79 0.36 7.20 400
55  471.401 0.210 80 0.72 5.80 450
60  473.268 0.160 80 1.13 3.90 525
65  474.868 0.170 80 1.32 3.90 500
70 476.549 0.170 80 0.96 4.10 500
75 478.229 0.210 80 0.64 6.20 450
80  480.096 0.240 80 0.27 11.20 425
85  482.072 0.240 80 0.38 10.00 425
90  484.048 0.240 81 0.39 8.70 425
95  486.031 0.240 81 0.27 9.70 425
100  488.015 0.240 81 0.19 10.20 425
105  489.998 0.240 81 0.13 10.40 425
110 491.982 0.240 81 0.16 10.00 425
115 493.965 0.240 81 0.18 10.20 425
120  495.949 0.240 81 0.16 8.20 425
125  497.932 0.210 81 0.16 7.00 450
130 499.806 0.170 81 0.42 5.40 550
135  501.339 0.170 81 0.26 6.50 500
140 503.026 0.170 81 0.29 6.30 500
145  504.712 0.170 81 0.46 5.70 500
150  506.399 0.170 81 0.34 5.60 500
155  508.085 0.160 81 0.37 5.70 525
o) 160 509692 0.140 81 0.51 5.30 550
165 511225 0.130 81 0.48 5.40 575
170 512.692 0.130 81 0.50 5.40 575

175 514.158 0.140 81 0.52 5.40 550



CLIENT : Lennox TEST No. 2
MODEL:  ES21060 DATE 02-Sep-12
METER CAL. Wt WOOD
FACTOR (Y) - 0.935 BURNED{LB, —— 14.0 Lbs
BAROMETRIC WET,FUEL
PRESS.(Pb) -—— 30.22 inHg  MOISTURE 8 - 16.93 %
LEAK RATE Wt PART.
POST (Lp) —— 0.000 cfm COLLECTED ~-— 0.6421 g
WATER METER
VOL. (Vic) -~ 140.9 MI VOLUME Vm - 100.517 mcf
. TEST HC MOLE
©TIME (MIN) - 290 min FRACTION ——— 0.0132

TABLE 2--RAW DATA




TABLE 3 —-FIELD DATA AVERAGES

CLIENT : Lennox TEST No. 2
MODEL ES21 00 DATE 02-Sep-12
AVG DELTA AVG PRCNT
H e 0.19 in H20 CO B 0.64
AVG METER AVG PRCNT
TEMP. Tm e 80 deg I coz ——— 5.868
AVG PPM AVG BAL
SQO2 e 495 PPM coz2icc 9.18

%

%

%




TABLE 4 - CALCULATIONS

CLIENT : Lennox TEST No 2
MODEL ES?;‘IOO DATE 02 Sep—12
STD SAMPLE STACK GAS
VOL. Vm(std) d) -—-- 92.86 dscf FLOW Qsd = ——- 502.926
8.38
VOL. WATER PARTICULATE
VAPOR Vw(s td}-— 6.632 scf CONCTRT.C s-—— 0.0069
PRCNT PARTC.EMISS.
MSTR Bws  ——- 6.67 % RATE E 3.48
BURN MOLES OF GAS
RATE BR e 1.08 Kg/Hr  PER Lb WOOD Nt — 0.54
CO EMISSION PART.EMISS.
RATE e 107.48 g/Hr RATE e 3.19

&
98.51 g/Kgdry
fuel

RS RS EL U ]

dsci/Hr
&
dscf/min

g/dscf

g/Hr

Lb-moie/Lb

g/Kgary
fuel




TEST No. :

TABLE 5 -—- PROPORTIONAL RATE VARIATION

nnnnnnnnnnnnnnnnnnnnnnnnnnnn

nnnnnnnnnnnnnnnnnnnnnnnnnnnn

PROPRTN.
RATE VAR.

100
106
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180

SRR R R R AR E RS R R AR R AR R AR SRR R R E R R R R

PROPRTN
RATE VAR.
AVERAGE




185
190
185
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285
290

778.0
777.5
777.0
778.5
7775
777.5
778.0
777.5
777.5
778.0
7775
777.5
778.0
777.5
778.0
777.5
777.8
7775
778.0
777.5
777.5
778.0

100
100
100
100
100
100
100
100
100
100
100
100
100
160
100
160
100
100
100
100
100
100




COMP@?ER]NPUT DATA SHEET #1
cient: __lemnon Hearth Froduets
Address: Sz, J47E Sxbreest Al

Dy ot W FA00! -
Fax: A9 %~ A3 1271

Phone: __ A S 3135~ 100 -

Run No. %= Date of Test: ~ 2 =72DZ. Bumn Rate: Lol

Model No.: o & 200 ‘ ] min Emirm 25 []fan
&on Cat D Pellet D 1.25-1.8 D max D ingert

;

Stove Type: D Cal
el 0,00 290~
Dry Gas Meter Y Factor:__. 9725 Post Leak Rate;_£), 000 ¢fm  Time: - rin.

{0.000) (Data Sheet#2) {.000) (Data Sheet #2} (000} (Data Sheet #2)

Dry Gas Meter Volume: /o0 5 (3 ; of
(00.000) (Data Sheet #2) P o

Stack Flow: ! !ﬁ =) dscim A H: ! )%é in. H20
(00.000) (Data Sheet #2) (.000) (Data Sheet#2)

f) 4 s

Maximum Vac.: L"’l[ D Barometric Pressure: 3@ L in. Hg
(0.0) (Data Sheet #2) ‘ (00.00) (Data Sheet #2)

HoO Captured: /%0 ﬁ g
(00.0) (Data Sheet #3)

Front Half Catch % Of Total: A | % J % Total Parficulate Catch: L@LL 24 a
(00.0) (Data Sheet #6) » (0.0000) (Data Sheet #6)

Flue Gas Moisture: _ - ;(;gs LiS’f %
(00.000) (Data Sheet #7) -

Particulate Emission: 4 /0 (’?' gr/dscf
(0.0000) (Data Sheet #7) P )

Relative Humidity: 45.0 %RH  Ambient Moisture: ) ‘%S % H,0
(00.0) (Data Sheef #g ) (0.00) (Data Sheet #8)

i Mu‘—‘

orebum Fuel Wt: 23 1 " ibs.  CoalBed Wt:__ 31O Ibs.  Test Fuel Wt [4.0 s,
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) .(00.0) (Data sheet#8)

Heat Output (EPA Default): /3155, 4 8TU/hr

(00,000.0) (Data Sheet #8)

. R
- : R e
Kindling Fuel % Moisture (wet): “1. ‘!%:’? % Pretest Fuel % Moisture (wet). "JSf? ] } ” %
(00.000) (Data Sheet #10) (00.000) (Data Sheet#10)

o -
Test Fuel % Moisture (dry): 2&3 13%@’ % Test Fuel % Moisture (wet).__ lL‘gI QI 30 ”

0
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove]) %
Fuel Higher Heating Value (dry): ——
(0000) (Data Sheet #11) ) P BTU/b.
Stack Static Pressure: — O4¢ o HO
(+-.000) (Data Sheet #12) P2
- e
Average Ambient Temperature: _-} (- °F Stove Temperature Change: ’“‘82@;{?} of
(00) (Data Sheat #14) (+/- 000.0) (Data Sheet #14)

~

Tesst Ehurt . IO |
a0 g7

metef &%p O _‘f“""'
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METER BOX DATA SHEET PAGE # 2 Page: 1 of
UNIT: _ES 21a0 RUN : paTe: S~ ¢ —2072
Meter Box__ S H v Factor_1 9355
Leak checks: __[S " Hg @£ cfm "Hg @ cfrh
. [5 " Hg @u) cfm "Hg @ cfm
Inject S02 @ 100 cc/min. " Nozzle: Probe @ 3/8" od nitial Volume:___ {0
ROTO  PRESS: 1 19, SAMPLING RATIO 7. S A BP: %, 02
METER T TSAMPLE STAGR | DELTA |METER| 502 |ROTO|PUMP
MIN | TIME READING MDCF DSCFM | H | TEMP | PPM | TEMP | VACC

o Tpio| 449, 5t | C.aC [ 1Y |ssolT4 120
51 5| A5 e a3 Sel 79 {300 T 140
W g |d53.a50 |453.7501 .05 g 26 10|76 |120
T oc| 455, 4| 4SS 4 | 2032 | LIS 9 S0 | e |20

2013, (457,009 | 952,019 7.0321. 18 | S0 196 120 |
BT g | 453,194 4sydY | KasF] 2¢ | 77 1935170 L0
T o0 L8s [HL0. (A8 %3 | 28 | T 1909 77| O
w | dsluttnd (42 [ 9340 W3] 231 5D 230
B S5ldLd. 990 904,990 934 [231 | R L3 N% |30
B s[4 | 4628 13a4( 1T} N9 (900 | 19 {30
B[00l 4od, 310 4093101899 ¢ T3] 79 900 75 130
B os|40Ldol |471.401]asS 1.2 o 4SO [30 [ Lo
ROTOPRESS: | |< u TOTALS: /OD._’Z;’Z;‘V 3‘0%“' g 2ef] BP.. (5, 72
& [ /7ol 413267 |43 UK L3 | UL | DO 15251250 [ 20
A I T % T R ECh: i AR & -t o0 |30 [20
01 2, 4IL.SH9 | 4665499 34T | Fo g 0 2
B 2slH%.229 [928.2291 0955 |21 LR 450 |50 {26
0 2 [ d%0 0% |4B0. Kl | B200 |29 %0 | Y2s| & |20
% | 29l H%7-G7L |42 012 [B. 24t | 2% | R0 | 42S| Kol 20
0 | gy |44t GHR Hed UK XL | R RS 2o
B 45 0al, 031 | 4860332l |2 [ Qi |Hes| Y |20
0] Soldx® ot [4EY oIS B2l |1 | S “425|B1 20
1‘1’2 “os| 4y 4 4zquR] 2 12y | §) 14251%) |20
: 12009 M9 990 149 9% 2 | g 24 | Kt | Hes 1 @) 2o
P esl4aaals 593,95 B2 [ | By | AR (R
TOTALS: 0)4\ Oqg g (}%’ qb(p MAX VAGC = _
: TOTAL Cu Ft. TOTALS: {q %mz 6 ’N \% C(D AVE. BP:




METER BOX DATA SHEET. PAGE # 2

onT: B 200 - _RUN: WTE
Meitereaox: S Y Factor; s 135
Leak checks: S “ Hg @.ouinefm "Hy @ ofm
' = " Hg '@\{Jm.)cfm : ‘Hg @—o - ffm
.mlectsm @ 100 c/min,  Nozzle:Frobe @ 38" od initiai:oiume: pr z‘i‘»fzz
ROTO: PRESS: ‘;g;ER sm;g&rg;mm ggég*g_t ‘5; EreAETER| 02 RSTOTPURE
NG . - o
Fm :;%q:?'%q 095,943 | B9l [ 124 B [425 fg é«@
e AT e 399800 | 333 |14 | Bl |sSoldf |do
[ 2= | 5ol. 339 501339 [ G 1T | K1 | 200 §) 140
W[ 3, | K03, o2 | 503,02 LT i:% J 2\} o~ % ff’
eSS iz | Sed 12 | GAALITE e O
150';-'3;%%,3% oleiod | (ALY | B |S00 |®] 20
T | 503 . 055 |S08.085 | C.LAS| (L | Hi 152519 |20
| 5| 509, (92 |50, W4z | C333] ] KU {sso [ 80120
| el 225 |S1L22S [LosS [ I3 | 2] 1S5 |ol |20
T 3015 Lz 512092 | LosB | 13 | ] 1515 18] |20
T 05| 519,054 1519059 | Laz3| .14 ] B 1SS0 | % |20
ROTOPRESS: | | % TOTALSIZ |, .55 M‘f} 9727 BM3p.22
190 /310|%Pi$’" L92 15159210333 LY 1R 150181 120
18] g 510 ke <1220 633 | JY | sl <98l |26 |
T 75515, 050 |S 1B 5| (o433 | 17| O] [S5078) [20
| o5 %520 291 1520241 ) L6333 | 1Y | K [85018) 120
W 2SS B | S2LFU| LABS |1l [ B 1525 11|20
05| melasys g2 1523.432] L33 Jl Bl |S28 1S (Do
200 | 825, 3% 1S25.038 | bihs | 4l | B (525 [%¢ [2D
M| 45| S22 45 |52, (45| Lia3S] o] B (5251 %) |20
20] w523, 25( (813 251 LAs |l | %l 5251 %) |29
25| w524, 451 {52985 GLay] JL] R (525 ] Fi (20
P g0l 530 4y |52, 44 L3331 19 | 81 |Ssolsl Lo
2| sls32.993 (532,993 | 333 | m(/j 3l |ss0l 9/ |20
. - TOTALS: "I’l‘éD%’, IR NSV IMAXVACC=
TOTAL CuFt. | TOTALS| (59, ¢ 273,73 7| lg ¢y |AVG. B




METER BOX DATA SHEET PAGE # 2 Page: 3 of__3

NI ESZIO RUN: & DATE: -2 2012
 Meter Box___ 3+ Y Factor__ 353 |
Leak checks: 5 " Hy @000 cfm " Hg @ cfm
(S " Hg @100 cfm . "Hg @ cfm
Inject SO? @ 100 cc/min. Nozzle: Probe @ 3/8" od initial Volume: / 1S®
ROTO: PRESS: |, |5 SAMPLING RATIO: 25 it BE: 30,77,
METER SAMPLE STAGK | DELTA |METER| 902 |ROTO|PUMP
MIN | TIME READING MDCF DSCFM TEMP | PPM | TEMP | VACC

g

201 (15 | 534, 530 |53¢. 530 (A% |- 1Y A SSOLB] |20
1285 | 3 [30. 004 | 530, ol | L3533 g4 B |eso R 1 4b
B[ 55| 53759953259 b33 | 1Y | B] S50 18) 20
o[B8 o5 [ 82, 3y |639,031 | L 353 G| B |80 W | 2o
B 20| 200 LY 1540 Ld| Loost | 13| &1 [ST51%) 120
5| 3547, 151 |47, 5] GLAs] e 8] 1525191 120
| s | 545 . 5| 54589 LG |G| B 1S25151 |20]
| 55| sl S50 S4L.959] L33 9 | Bl 1550 S 120
%

£

e

| 55| 54%. 455 | &4%. 483| L333 | 1Y | B S50 20|
290 [T500 550. 013|550 o1 H 333 |, 1% | B |ssv| Bi 120 “‘"‘Sj
= 0.2 15 0241 o
ROTO PRESS: TOTALS,| A P

300 |
305 |
310
315
320
325
330
335
340
345 ’ ,
. B I =N B TR
= o SIES | - |
TOTALS:}_,_M..R.‘,.‘_,,.?' . MAX VACC = ‘-f,(;) s

TOTALCUFL| /040, 51+ TOTALS] 1105 % | | SRS HOAVE- BP 30,22 <
- - | L . j B . }

BP.:




PARTICULATE CATCH / MOISTURE DATA SHEET#3

.y : o e e

uniT:_ (E5400 RUN: 2 DATE : ji i 1L
SCALE |  WEIGHT

scaLe oHEck} LEVEL | ZEROED o509 | 295,90

INITIAL : ~ v 590.0 g “ ‘51(}; Q

FINAL - v v 88509 HLAS0

IMPINGER #1 #2 #3 #4

FINAL WT 132 | 5% ur BN X950

INITIAL WT (_g 2, VL% Lgep & 2

NET WT GRAMS “i E: .3 7 1o ANDR

roTaLcATcH: (909 GRAMS Ho0

FRONT HALF
BEAKER # I
FILTER # SF | DESC. ACETONE
FINALWT g | 7423 | ANALWT g | /O ¢/ L5
INTIALWT g |+ (GBIR INTALWT g | /04, T35
NETWTg | o 11D NET WT g 0940
' VoL DESC.mi__ 33eF

BACK HALF
FILTER # A28
ANALWTG | 303RS
NTALWTg | 2825
NeTwTg | . OAlD
BEAKER # = i3 N e
DESG. ACETONE | METHGHLOR | Hy0 o0
e wra 198 42796 pd. 9z0| aR. 02004 %120
NmaLwTe 1922133 /o (05 | 919655 FOLISHY
NETWTg_ 5139 .45 .astsl WAl Sl )
voL.pESC mi| 255 75 /50 LD .t"x 3;5:)



FILTER TARE WEIGHTS DATA SHEET #4-1

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE TIME BY WB DB | % RH
] 1030 | Oy | & | 2 |4
AN R AR Ry R «

Ci Into Dessicator : Date: _L-{s- 172 Time : __[ Do/ By Cﬁ’\
J . Manufacturer S &S Grade: #95 Glass Front Size: 1icm LotNo.: GHE €
Rack Size: 8.2cm  LotNo. . _H(HZ S/
pATE: /=13~ 12 BY:{% DATE: |-#%-#7. |BY:C I |DATE: BY:
FILTER FIRST SECOND R THIRD
3 WEIGHT TIME WEIGHT Tibe WEIGHT TIME

51F | U3es 10Ss | A% e SN

52F | (313 156 | (AT 272y v

53F | (b |ws7| 38 1308, = -2

54F | 24l w0ss | L1490 1313 1

55F | 1 (330 (05 | 1 LAY (329 |7

56F | (295 | s | (LI13H 325 ¥

57F OO B Wi 1 La25% AT 7

58F BT o B Y2 2l

50F |, (249% s | a3 228 |

60F | (203 | AuY]| Lhoo 15T 17

51B ( 2R s | L 2HID 1730 |

52B 1 CE29 10h |- 2330 153 |

53B 1825 ;;;j‘] L 14N (337 s -7

54B | . 2%1] nog | 2w\ 130

55B | . Z2%DY i | 180 e

568 | 12857 i | 2537 3% b

578 2553 | N AT I3

58B ' 433 | e | 2%18 F3T K

59B 283, N5 | L83% 2%

60B 2837 P 1 1285 34 ARV

Checked by:__/ \ Qepao R[E—Qrﬂ!f- " pate: 01~ - 2012 Time__ 0950



BEAKER TARE WEIGHTS DATA SHEET #4-2

into Dessicator: ~ Date:_JD~{-1f Time - 00 By : &p
DATE /OS] BY%_____ DATE O~ L= 11 BY;%_ DATE: BY:
BEAKER FIRST v SECOND TRIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
" 159.9129 |5 lod. 933 lwos |
2 [0l 2ses |13 |(Qbastk | ookl
5 Lo 718 |30 1id2020d [ies? |7
4 [10R.0ad 308 g 4o | |
5 |91, 930 | &9 |92 4307 | iad
6 |9, 2050 1320 |41, 10U o1 |7
7B, 13k |32 |32z o |
5 105 209 | /322 [0k Laos  [sot2 [
9 llok.0%90Y [ /1323 | [px.090] [jol3]
10 oS, 1240 | /A2y | 1057238 | oty |
11 o9 117 L1325 o4 170s s o
12 [ 98 ziu2 |3 |a%.24%72 e 70
13 |lod, JLT |32 oY LIS he1d [ =22
14197, %:rzi 325 |97.90Lss | Juis |\
15 [l 808 | 32g [l st oSl
16 |95. 7284 /330 [95.728F [1020
17 ot 5245 w5 (1o, Swys |zl |
18 ||p8.25 1% | JBL 1083519 | jowe ’
19 |10l 537 | 1333 |10, 633 ) [lo2d ]
20 [10R.5°2{| 3y |lok. «¥|& |lvey
21 |10%. 220 [/33s 109, 2205 (025 |
22 |jo3 918 /530 | oS, g9 | ondt
23 )0k &4 F | 4357 | (bt 594R | a7 |
24 | 106, 2880 |/335% | 10k, 3945 ) | R | .
25 |99, 1593 | /339 9A Lsas [regl
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE | TIME | BY | WB | DB [%RH
0510 | F3io | OW 71 |4 [Checkedby: AV
Jo-l-f1 | Josn | CW ~% | 4o Pater  Ock . (- 2ot
Cw Time : 10
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U0IS8eg uoisseg
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WOODSTOVE DATA SHEET #d-4

SCALE QA SHEET
Dates: _ . Scale: Modsl: SN:
From [~ [~} 2217 Thiough Sarforius A1208 37010004
100 10 i 100 m : D A
wejgﬁt weigght wgig[lt weigh% Tech Date Time Ba:gb % RH
OO 10.ouee | Loeno T om9d [COh | M 1R |0 Y
100 .ol 40 0on i | Jobo ! D0 Ar (807 {320 =3 J7
S0 Su9 T |l oves [0t o 1. e[ wse | 13 1Y
q9.a9%1 |70 ax hoos o s LA kzloses | D0 LY
e quad [ Ju i [ et | plctsd % [yaril fors 1 o | e
[P0 o) | /DO [Reis Y| L0998 = 2se M;m 52 | d
94,9949 | F.9a99 [iooo] A I W EE A ] B AV e v
Sy oo | 9 daa8 | Lowo LR8G4 Ci, g jdenl A6 | Y
(OO e | 70O ]. Qo0 o9gq | Ch |24 IS0 15 (oD
J Xy Ozt | A0 cinisd A494 . 0994 Of7 [zl Vidis] LA 1+ of
Jeiycooo | /o gy | 9299 ] 0% | (he [R22] ot (1 (4
/oocsxxy | 9.49% | Looo) GRS W T e L
[O0 oy | /0 e | bt oot | Ch i) Hael "1 il
g%, G [0 ou0d, | 1090 . 1001 Oty |QHzl 1530 93 1970
Vew cooms [JO. biabes 9909 . |+ 0394 Ao | dion | Ik L
9559945 | /o0 | S99 JORGS|CH e N s | L L4
ooooon 199999 | Q49 Nevs ks zo [ o |9 |
94, Sqaq [0 owor | ) ot ekt e B-srti s 15 el
445999 (0. om0 | oo | AAN cl g iioe | 70 LYY
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WOODSTOVE DATA SHEET #4-4
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BLANK PROCESSING DATA SHEET # 5

UNIT :

ES2100

RUN: &

BLANKS DONE :

S 2ID

oateE 3-2- 1

BEAKER

A

B

C

200 mi
ACETONE

75 mi DICHLOR

200 ml WATER

FISHER OPTIMA
LOT # &U32% )

FISHER OPTIMA
LOT# e L2HD

e BVE T A
Speritiedhe
et lee

FINAL WEIGHT

153 . 9019

1oL, 3074

V0b, F80

TARE WEIGHT

WOE SO0

jol, 3088

b, GHO

NET WEIGHT

, 00l %

s OO

TARE BEAKERS INTO DESC : TIME ;_i4¥> DATE ._&-"1 2000
DATE -2 BY : CADATE %2 F BY .5 DATE © BY :

BEAKER

18TWT | TIME?

2 NDWT

TIME)

3 RDWT

TIME

A 0%, 4%

Calbh)

103,900 |

108 &

B ol 20k |

Aol

Jd—’i%O&;%

L& ]

It 13

SRELRID AT

s

FINAL BEAKERS INTO DESC : TIME :8-2% DATE : (0% 20D

“

DATES-2% BY £in DATE®"'3] BY s DATE: BY :

BEAKER

1 STWT | TIME

2 NDWT

TIME/

3 RDWT

TIME

A |l &9

/50

| 0% Sl

o2

B }O(.Qa?):)"?b

L5

G143

c Dol s

106,350 O

TARE QC

FINAL QC

DATE | TIME | BY

WB_| DB %

DATE | TIME

WB DB %

iy o] Cly

A

BY

O vl Hg

w0 0455 Clo

NIRRT

23 | SV d;;

NIERE

4

)

{0

J




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

UNIT : (—_:Eaf_iflm RUN : 2 DATE : ’:?"’“ it
BLANK CALCULATIONS
Acetone : eelk g+__ 200 mi= ® OODOQO‘
Dicholoromethane : l 00l g+__175 mi= . D000l
Distilied Water : L OUYD  gs 200 _mi= _x0000Z2Q
FRONT HALF CATCH
FILTERS -~} 11O g- l (0000 g) = - 1O
Total Catch # of Filters Blank Value / Filter
oufd
BEAKERS | O HD g-_ %% ¢ 000009 qy= 09372
Total Catch mil Acatone Blank Value / mil Acetone
TOTAL ERONT HALF CATCH wHEYa
BACK HALF CATCH
fLtERs .V QMO 4o J (L0000 g) = s D910
Total Catch # of Filters Blank Value / Filter
\

BEAKERS : o 1y en NS <

Acetone : _® 39 g- 25 (~.O(1'JDD(1 q)= 52--'2-—%

Total Catch m! Acstone  Blank-Value / ml Acetone
' gV
B (0%
Extract: & WS g- 75 (.OQOQOL|g)= Ny as
Total Catch ml Dichloromethane  Blank Value / Dichloromethane
. .DO\’,L '
Water: _* [N g-__ S0 (\OOOOZ‘O q)= LY
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : v Lf%jﬁ
TOTAL CATCH : s

% FRONT HALF :

A%

gfml
gfml
g/mi
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TEST DATA SHEET#8
uniT: ES 21O RUN: & DATE : 9-2 202
Test Chamber Air Velocity Start : Q@ Stop: @ Avg.. ﬁ([’j
Wet Bulb / Dry Bulb
Pre : WB: : - Y6.0 gru )3 wHo0
Post : WB : &2 oa: Mo | 9.0 sru_ld %Ha0
4S5 O o re_L.35 % HoO

0.0

<l
2
=

Average .

Empty Stove Weight (Ibs) .

o i stack & ofl seal : Wet T Dy !

2
PR
245 7

AR

Wood :
Total :
Total :

Kindling Weight (bs):  Paper:__s I
Prebumn Fuel Weight 15,3 4125
Kindling & Preburn Fuel Weight (wood only) (ibs)

Coal Bed Wt Range (Ibs) 3.5 Q %}
Upper : .25 x fuel weight ; Always reund DOWN to nearest tenth
Lower : .20 x fusi weight : Always round UF {0 nearest tenth  Actual Coal Bed Weight :

3.5

Scale .

"

Maximum Coal Bed Removal (Ibs) : (( .FP‘SW + Q ) )+2).25=

round down 1o nearest 1anth

Test Fuel (.75" x 1.5" x 5" spacers ) = pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2" x 4" J e E 5.2 X
4 ar e Z A5 (L.

S
Test Fuel Weight . z&!.g: lbs

Estimated Dry Burn Rate :

JUO - Cfelpx o L3 ) 60

= 1,041

22046 P
TIME
Estimated BTU’s/hr . 19,140‘ X 56% }'Qﬁ ]
( Non-cat : 63

EPA Default Efficiencies :

et

- .-f

PEY

kg / hr

- 1RI55.5 Brushr

Cat: 72

Pellet: 78




WOOD STOVE OPERATING DATA PAGE #3

unit:  ES 2000 N Run : _ Dpate: %’Z - 2912
FIRE STARTED:__ U722
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up { preburn fuej charges. Then set to
E § at start of preburn.
SECONDARY AIR: LA CAT BYPASS : »Jlff%

CHARCOAL BED _PREPARATION

Raked and leveled prior to each warm-up / preburn charge. At 1Y, min. prior to loading

last fuel, raked and leveled. In stove ;lf:) sec.
TEST:
DOOR wide open during loading S min_ 40 sec. "
PRIMARY AIR : Opened full for first__.S min., then set to run setting of %
SECONDARY AIR : A 1A CATBYPASS : ___ a2 /A
FAN: T | 4

ON @dunng warm-up C&),N‘:{ OFF during preburn

[ QFB first ig minutes of test Q\} OFF balance of test run
Fan speed set at __&bn/
WOOD DATA: KINDLING: A mix of the grades listed below:

SiZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s. g D fir
TEST: 2x4 Packwood - # 2 or better s. grn D fir
: 4x4 ~ Packwood # 2 or betier s. grn D fir
PELLET FUEL MANUFACTURER : » ;’} A BRAND : :&_)7 /8!

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either / (o or ; _(g inches.

1st warm up / pre-burn fuel charger ( /5 3 Ibs.) added at O’]?JS’
2nd warm up / pre-burn fuel charge ( I 2% ihs.) added at (‘3@;3;3 )

3rd warm up / pre-burn fuel charge ( __Ibs.) added at

ath warm up / pre-burn fuel charge ( lbs.) added at

5th warm up / pre-burn fuel charge ibs.) added at



Unit ; i s Vﬁi«

TEST DATA SHEET #10

Run . 2,.

Room Temperature :

gl o

| Date : Ci i ~ Ll

(T '
Temperature Correction Set?:=.Yes No

Galibration Check: 12.0% + or — 0.2% Y&y No

Time Test Fue! moisture reading faken : G%LE

pc#| Dimen |Use | —_TOP BOTTOM SIDE | Avg Corrected
1| 2wae | K I, L 1 H [Lo33
2.
3
4 | 2xaxd | P 14 1% .7 14, L 1%, 2
5 | w4 | P (9.2 9.4 1,4 1.9
R 1.5 1% % 8.5
7 2"%4"%8' P ‘ {“ é’@:"fii“”*}
g | 2'x4"xg’ P S
. ‘
10
11
2 o’ | T 1 |85 185 Moo 1%L
o T 3l Y g0 205
o T T 2Ry 230 £330 23
15 |dwef” |7 | IR /4.0 {98 1%
) T ael L /7 piN 20.%
17 ok )’
18 e —————
19 _
20 | Spacers T yig R %% ) iy Ny 2.3

Key for Use : K=Kindling P = Pretest Fuel T = Test Fuel

KINDLING PRETEST FUEL TEST FUEL _
Dry Moisture % : []OR3 %] %33 % 'B\Q&%@f %
Wet Moisture % : c' QIE":} s % /5‘" 1) % )(ﬂ ﬂ?’i %

To obtain Wet from Dry :

i

100 x % Dry Reading o
= % Moisture, W tB
100 + %Dry Reading cistur et Basis

Acceptable Ranges : 16 - 20 % wet 19 - 25 % dry (i7.5 - 22.5 on Meter Uncor. readlng) at70°



EET #12 , -
GAS DATA SHE oare -2 =202
7 pace L oF &

& ‘weieHT,_3-0

; E52100 RUN:
UTILE SCALE| FUEL|DROP] V. | ©O: | V. 02 | V. CO |STATIC SOfPM
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=151 9% ol B33 91-903] 16 | 023 -7 12026] 400
Somol2 0] 9] - 51799 | Lzt -524112.2 103y ] 561ps5] - %00
| 7 10| 901 Y L.2351 5% 92| M2 030! 4210538 150
SUBTOTAL wridhdd BEEEE FHEEW TwHAE -mm*_w EEREE u*-m.;t Wird R f 22254 . (9 lﬁ‘ il
Bl LS| %91 .21-156laal-tealsx. ({1 .13 10508 525
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AS DATA SHEET #12
GAS DATA SHE! S_7-7012
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ZERO | SPAN CHECK DATA SHEET #15-1

Date : QE — =207 Analyte: CO2 (15-1)

unit: &S 2100 runt:_ L

Zero Cyl. #: ié)mﬂ, 2B conc.:  0.00% CO. Cy!. Press. H400  PSI
Certified by A |R L QLLDE Date : OH-1 C’?"O%Z

Span Cyl. #: _.. URMELS  Cone.: _I_Q«‘L‘.D % CO, Cyi. Press.: |34 PS
Certified by : AL E Lol i DE Date: - [~ O

Analyzer . Make : HORIBA Model : PIR-2000 SN : 407069

Range : 0-25.0% CQs . : Analyzer Output : 0 - 1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % CO,
EPA Control Limits = = 2 5% of 25.0 % CO2

= = + 0.625 % CO2
Method 28A =+ 2% of 25.0% COz = &

.05 % CO»

PRE RUN Audit: by: C W% Time: OO0 Temp: 12 °F

AUDIT RESULTS
Point Expected Response "~ Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%
ZERO ‘ o
00.0 .000 ' 00.0 OO‘Q \ L}l\p \ Q%% : i:)iw% kmz
SPAN ‘q“ . * '
o % | das| 1020l 438|488 | 1zd olo | 039

POST RUN Audit : by : waﬁz\]{,;m _Time: S350 Temp: e coF

‘ : AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %

ZERC| 00.0 ,000 00.0 | oo |[~oot | — 0/ ~- O3 | fl%

SPAl s [Lzo | 4ss | eS| 1nBS -0 |- 28!

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference = Act %_(ppm) - Exp % {(ppm) X100
Full Scale Valu

Span % Difference = Act % (ppm) - Exp %
Full Scale Valu

ppm) X100




ZERO | SPAN CHECK DATA SHEET #15-2

9.7 =202
Unit - S 2000

Date :

Analyte :

Run#: Z

Zero Cyl. #: .,ﬂ&gmc 3’ 4!5{ Conc.

0O, (15-2)

. 0.00 % 02

Certified by : _ALR B0 AR

Span Cyl. # 4‘%“7@5@55 _ Conc.: V2. 60

Cyl. Press. : L P8l

Date : Q’L fg "f @*"O‘?L

Certified by : AR LIGUIDE

Anaiyzer : Make : TELEDYNE
Range: 0-25.0% O
Flow: 1.5 SCFH

EPA Span Value =25.0% Q,
EPA Control Limits = & 2.5% of 25.0%
Method 28 A = + 2% of 25.0 %

Model : 320 A

02
Oz

=
=
=

% O, Cyl Press.: JAXI  PSI
Date : - (- 077

SN : 37400
Analyzer Cutput: O - 1.0 v.
Measured by : Rotameter

+ 0.8625 % O2
+ 05% 02

£y

PRE RUN Audit: by:

AUDIT RESULTS

Time : m@)Temp: 51 °F

Point Expected Response Actual Response + Conc.
# Meter DVvM % Meter DV % Difference A %
ZERO] 00.0 .000 00.0 ' o . -
, ] OO r(m w2 034@ ms m%g - ‘A.i,z
SPAN : - £
D | 5y 126 |12 | SH] 123 | o3 11010

POST RUN Audit : by : CnJaden 7+

A

s Time: _92%  Temp: ]2 °F
IDIT RESULTS ‘

Point Expected Response Actual Response + Conc.
# Meter BVM % Meter DVM % Difference A%
ZERO | 00.0 .000 00.0 - '
SPAN — 0.0 |1} |=. Ol - DI .OHZ
G 504 126 Ve |\Sos| 2643 | 042 | 110

+ Cone. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm} - EXD % (ppm) X 100

Full Scale Value
Span % Difference = Act % (ppm) - Exp % (ppm) X100

Full Scale Value




ZERO ! SPAN CHECK DATA SHEET #15-3

Date : 9-2 - 201 Anaiyte : CO (15-3)

Unit: E£SZ2100 Run #: <

Zero Cyl. #: i&%mi“' Z=B  conc.: 0.00%CO Cyl. Press. : ﬂﬂ)@ Psl
Certified by AR L QLN Date : _O‘Lfl“'/! G ¢

spanCyl #:_ AKIAOS  Conc.: 490 %co Cyl.Press.: | 2%y Psl
Certified by : _AIR. LBOUALTE. Pate : /L~ 1= o>

Analyzer : Make ! HORIBA Modei : PIR-2000 SN : 408005

Range: 0-10.0 % CO Analyzer Output: 0 - 1.0 v.

Flow : 1.5 SCFH Measured by : Rotameter

EPA Span Value =10.0 % CO
EPA Control Limits = & 25% of 10.0% CO = & 0.25 % CO
=+

Method 28 A = + .2 % of 10.0 % CO

PRE RUN Audit:by: O ad s Time : CFO Temp : T °F
AUDIT RESULTS
Point Expected Response : Actual Response + Conc.
# Meter DVM % Meter DVM % ' Difference A%

ZERO | 00.0 .000 00.0 | oo | O | = oole '“.QQLW - O%'(ﬁ
SPAN [14q O |, 490 | 40| Mo | 440 | 4.4l oA W LIS

T

POST RUN Audit : by : Cf

fo~~b  Time:_ 1530 Temp: A% °F

= '{‘m‘
;QDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %

ZERO '
. 000 | 000 | 000 | o0 -.o0] | — 0l | =01 |= 56

SPAN| 119 o | 4de| 4 8o |49.0 | 490 éu}mﬁ o O 110

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value -

Span % Difference = Act % (opm)_- Exp % (ppm) X100
Full Scale Value




QUALITY CHECKS DATA SHEET #16

UNIT : S52L 0D RUN :
Thermocoupie Check:

TIC # 1 —_— oF
TIC#2 — °F
TIC#3 AL of
TIC # 4 {12 oF
TIC#5 (1o oF
TIC#6 (Lt oF
TIC#7 LoS °F
TIC#8 {14 oF
TIC#9 e oF
TIC # 10 e oF
TIC # 11 5%, oF
TIC#12 Y oF

’Z DATE Qf w4 U <
Tic#13___ A% °F
Tic#1a__ L2l F
TIc# 15 LAH °F
TIC# 16 “ i PF
TIC#17 S0 °F
TIC # 18 (S5 oF
TIC # 19 — °F
TIC # 20 e °F
TIc#21 T oF
TIC # 22 S °F
TIC#23_____ °F
TIC#24____ F

Thermocouple Readout:

Pretest zero and span check and calibration

7ERO Q.0 °F Adj.to_.O °F
SPANLAARM °F  Adj. to ZOXHnO°F

post tost zéro and span

% differance

ZERO.&} & °F Difference_&f %
SPANZDOA | °F Difference 1 055 %

Thermocouple Readout Pretest Linearity Check:

0 = OO _°F 200 =_2005 cF 400 =402 oF
s00 = (ool o 800 = XNO °F 1000 =499 cF
1200 = 1AR oF 1400 =13A15 oF 1600 =199l coF
1800 = )7A9.% °F 2000 =_ZLOO(D°F
Sample Train Leak Check Pre _V Post __ v
C-gas Train Leak Check Pre v Post _ Vv
SO, Train Leak Check Pre__\/__ Post _ v/

Static Gauge Zero Check Pre E Post ___\/
Scale Check Pre : 13,3 e 3 63 < /D,0D

C post:_13.0  ~— 3.0 = /0.0
Stack Cleaned Prior to Test Run : YES NO Y '




-,
(2

S

%z%
P
i
—



TABLE 1 —-- RAW DATA

CLIENT : Lennox TEST No. : 5
MODEL E82100 DATE: 05-Sep-12
TIME METER DELTA METER PERCENT PERCENT 802
READING H TEMP. Co Ccoz2 COCENTR.
(MIN.) (CF) (EN H20) (DEG F) (%) (%) PPM
0 688.000 0.150 77 .58 1.10 400
5 689.500 0.780 77 0.18 5.10 175
10 692.956 0.320 78 0.36 6.60 275
15 695.169 0.380 80 0.21 9.60 250
20 697.620 0.220 80 (.60 12.80 325
25 699.507 0.150 81 0.76 13.50 400
30 701.047 0.100 81 1.38 14.10 475
35 702.343 0.170 81 0.58 14.10 375
40 703.885 0170 81 0.70 14.20 375
45 705.627 0.120 81 1.06 14.10 450
50 706.996 0.220 82 0.31 14.00 325
55 708.890 0.310 82 0.06 11.40 275
60 711.127 0.310 82 0.08 10.80 275
65 713.365 0.260 82 0.08 10.50 300
70 715.416 0.260 82 0.09 9.90 300
75 717.468 0.260 82 0.11 9.10 300
80 719.519 0.260 82 0.13 8.50 300
85 721.571 0.260 82 0.10 8.50 300
90 723.622 0.260 82 0.1 8.10 300
95 725674 0.220 83 0.26 7.40 325
100 727.582 0.190 83 0.28 6.70 350
105 729.354 0.190 83 0.28 6.50 350
110 731.126 0.190 83 0.25 6.30 350
115 732.898 0.190 83 0.26 6.20 350
120 734670 0.220 84 0.33 470 325
125 736.591 0.220 84 0.54 460 325
130 738.511 0.220 84 0.66 4.60 325
135 740.431 0.220 84 0.69 4.60 325
140 742.351 0.180 84 0.76 450 350
145 744 135 0.190 84 0.87 4.50 350
150 745.918 0.190 84 0.82 4.50 350
155 747.701 0.190 84 0.86 4.50 350
160 749.485 0.180 84 0.87 4.00 350
165 751.268 0.160 84 1.18 3.40 375
170 752.933 0.160 84 1.27 3.20 375

175 754 597 0.160 84 1.35 3.00 375



180
185
190
185
200

756.261
757.927
759.489
761.154
762.820

0.160
0.140
0.160
0.140
0.140

84
84
84
84
84

1.20
1.19
1.13
1.08
0.92

2.90
3.10
3.20
3.20
3.20

375
400
375
400
400



TABLE 2---RAW DATA

| CLIENT:  Lennox TEST No. 5
MODEL:  ES2100 DATE: 05-Sep-12
METER CAL. Wt. WOOD
FACTOR(Y) -~  0.935 BURNED(LB, —-- 13.9  Lbs
BAROMETRIC WET FUEL
PRESS.(Pb) -———  30.06 inHg  MOISTURE § — 15.981 %
LEAK RATE Wt. PART.
POST (Lp) -  0.009 cfm  COLLECTED - 0.307 g
WATER METER
VOL. (V1¢)  ——— VOLUME Vm —---— 7482  mof
TEST HC MOLE
TIME (MIN)  —— FRACTION - 0.0132



TABLE 3 -—-FIELD DATA AVERAGES

. CLIENT: Lennox " TEST No. 5
. MODEL: ES2100 DATE:  05-Sep-12
AVG DELTA AVG PRCNT
H 022 inH20 co 0.60
. AVG METER AVG PRCNT
TEMP. Tm  ——— 82 deg F ol J— 7.19
AVG PPM AVG BAL

S0O2 e 342 PPM Ccoz2/c0 e 12.02



TABLE 4 -— CALCULATIONS

CLIENT : Lennox TEST No 5
MOCDEL: ES2100 DATE 05-Sep-12
STD SAMPLE STACK GAS ‘
VOL. Vmistd) d) —— 68.47 dscf FLOW Qsd e 628,208  dsci/Hr
&
10.47 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) -—— 5.827 scf CONCTRT.C § - 0.0045  g/dscf
PRCNT PARTC.EMISS.
MSTR Bws —— 7.84 % RATE E S 2.82 g/Hr
BURN MOLES OF GAS
RATE BR — 1.59 Kg/Hr  PER Lb WOOD Nt -—- 0.47 Lb-mole/tb
CO EMISSION PART.EMISS.
. RATE e 125.92 gfHr RATE —— 1.77 g/Kgdry
& fuel

79.24 g/Kgdry

fuel



TABLE 5 -—- PROPORTIONAL RATE VARIATION

CLIENT : Lennox TEST No. : 5
MODEL:  ES2100 DATE: 05-Sep-12
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti vm PR AVERAGE
5 554.5 98 100
10 558.3 99
15 560.5 99
20 563.4 99
25 563.2 99
30 565.1 100
35 564.6 100
40 564.8 100
45 564.8 100
50 564.5 100
55 563.7 99
60 563.5 99
65 563.7 99
70 563.5 99
75 563.8 99
80 563.5 99
85 563.8 99
90 563.5 99
95 563.3 99
100 566.8 100
105 566.9 100
110 566.9 100
115 566.9 100
120 566.3 100
125 569.6 100
130 569.3 100
135 569.3 100
140 569.3 100
145 569.7 100
150 569.3 100
155 569.3 100
160 569.7 100
165 569.3 100
. 170 569.6 100
175 569.2 100

180 569.2 100



185
180
195
200

569.9
569.9
569.6
607.9

101
101
100
107




COMPUT&R ENPUT DATA SHEET #1

o
Client: ﬁ:@.,af: fale) I si“ﬂm F""u 3’ ;f{ Mufz fL;& m)
Address: S2.  14% Streast Nl
Dy osorn Wﬂ 6??&(&} -
Phone: ___ “;w%'”"l'ziﬁ OO ax A4 IR ~17771 _
Run No.: _SMDate of Test: ﬁ/ -5 ”m&Burn Rate: /\ 59
Mode! No.: 2.4 200 [ min-1.25 [ fan
Stove Type: || Cat @ Non Cat L | Pellet 1519 [mex [Tinsert
Dry Gas Meter Y Factor: LA Post Leak Rate: _;Q}ﬁ__cfm Time,_ A min.
(0,000) (Data Sheet #2) {(.000) (Data Sheet #2) (000) (Data Sheet #2)
Dry Gas Meter Volume: s % [N ' ' cf
(00.000) (Data Sheet #2) : )
P
Stack Flow: 1O H 237 dscfm A H: ik in. H20
(00.000) (Data Sheet #2) (000) (Data Sheet#2)
Maximum Vac.: 507 Barometric Pressure: 30.0 in. Hg
(0.0) (Data Sheet #2) | (00.00) (Data Shest #2)
HoO Captured: / L35 g
(00.0) (Data Sheet #3)
Front Half Catch % Of Total:_= & 3 % Total Particulate Catch:_, > 10 g
(00.0) (Data Sheet #8) (0.0000) (Data Sheet #0)
. WL .
Flue Gas Moisture: R S %
(00.000) (Data Sheet #7) |
e
Particulate Emission: L OATL gr/dscf
(0.0000) (Data Sheet #7) P
[ L5~
Relative Humidity. 41O 7 % RH  Ambient Moisture: (5 % H,0
(00.0) (Data Sheet #8) (0 00) {(Data Sheet #8) .
Preburn Fuel Wi.: 35 "JL Ibs Coal Bed Wt.: 5 lbs. Test Fuel Wt.. / 3 Cg
(00.0) (Data Sheet #8) (00 0) (Data sheet #8) -{(00.0) (Data sheet #8)
Heat Output (EPA Default): L0 BTU/hr
(00,000.0) (Data Sheet #8) .

o -
Kindling Fuel % Moisture (wet). [ O3Z % Pretest Fuel % Moisture (wet): / 51;‘3 W
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry). / Ci 020 % Test Fuel % Moisture (wet): fﬁ 1% if %
{00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

Fuel Higher Heating Value (dry): — BTU/ib.
(0000) (Data Sheet #11)
Stack Static Pressure: : OL‘; L} in. H20

(+/- .000) (Data Sheet #12)
Average Ambient Temperature: ‘%Q °F  Stove Temperature Change: 3L { °F

e ’ (+/- 000.0) (Data Sheet #14)
” b b o ! -
Tﬂ:ﬁjp o ZMFH? . / Qw‘%&:‘?} mﬁﬁf? Tf’wﬁ# S Lig

Las din



METER BOX DATA SHEET PAGE # 2 page: 1 of
UNIT: __ES 2100 | RUN: = DATE: 1S  —2072
Meter Box__ S H Y Factor_ 935
Leak checks: __ /5 "Hg @ _w{;%__ffﬁ(__cfm " Hg @ cfrh
/5 vHg @uébT cfm "Hg @ cfim
Inject SO2 @ 100 ccimin. Nozzle: Probe @ 3/8" od Initial Volume: el
ROTO: PRESS: | | < SAMPLING RATIO: 25 K BP: 203,10
METER - SAMPLE STACK DELTA |METER| S02 |ROTO PUMP
MIN | TIME READING MDCF DSCFM H TEMP | PPM | TEMP | VACC
° oS ] LEE.O6 LoRA LS 10 JHOO T {20
5 oo | (dsbe | —— (1993199 | 27105 | TS0
0 im0 | L92.950 | LA29SE 12,83 .32 | 9% 1275 1704 | 3.0
B 0% ] L9505 | 095 L 1390 | 3% | RO | 250/ B0 |30
0| jo | LAT.020 |L9T.Leo | 1oas [ 022 | 8O | 37% | 80 3,0
B e | Lah <o) LA st | BN s | Dl L Hou] BL20
B 251 N01 097 |Neledq [ 1A | o] S [Y7s ]! 70
B 7o znd3 (10234519252 W3 [B] 379 8] |Jo
B 35| 703,985 | 103,985 9252 [, )+ | Bl [ 35| 81 <0
B o | Jos. x| 08 683 o LI | B Y50 5/ 120
0| 4n |00 99 N0 996 [0 IS .22 | 32 [325] §2]20
5| << | 103990 | 108890 [0 |+31 | 8L | 25| K2 | ho
ROTO PRESS: J% TOTALSt \-3” L{%D p‘alug%’(qb\f) BP. 30, }70
O (50| L aF e | (2G| 3/ 82 105 182 13,0
% | 5] 11359 [ N3.3(5 | B | 2| 8T 1300 | 92 (3.0
T [ 1700 US. 916 | usHie | 11505 | 2| B2 {300 | BL| 30
B x| S |2 HEB LSS | e | B 300 |22 |20
8] Jo[79.51@ [1a519| sty |tk $2_| 300 |52 |30
B /5|25 (2l sT | hses | e BL [T | BL|30
0| 5|23 L22 | 115, L22] ). Sts| 2| BL|300| B2 |30
B 26 | o, 04 | 125 0o, [ 22 [ D3 132593 13D
00 251120580 | 727592 | 9836 | 19| B |50 B ED
5| 35| 24.3549 | 7290359 | 9806 |19 | ¥ [350 |83 [30
W0 gt 124 | 13012 9 |09 | B3 350183 (30
| s 132%a% | 13289 |G%L |19 | 53 ] 350] %3 | 30
TOTALS: |32, (42 !%5‘ '4 c@q "IMAX VACC = .
TOTAL Cu Ft. TOTALS: Mi{ , ﬁj& 51[3“; \%@ “|AVG. BP:




METER BOX DATA SHEET PAGE # 2 Page: .2 of .
unT: eSO RUN: D __DATE: S-& 2017
Mater Box:___ okl v Factor:_s 150
Leak checks: S 0 Hg @ 00 O efm " Hg @ cfm
; =« Hg ‘@oud cfm __"Hg @___¢cm
Inject §02 @ 100 cc/min. ‘Nozzle: Probe @ 3/6" od  Initial Volume: [ S0u
ROTO:PRESS: |4 SAMPLING RATIO; 25, 0 4 BP: 5{_)@!;)‘2%__&
METER SAMPLE STACK DELTA | METER| S02 |ROTO PUMP
_MIN TIME | READING . | MDCE DSCFM - TEMP PPM | TEMP | VACC
0 an] 139 L10_| 134: 10 | (0,588 | 727 | @ |375 [ %¥ 130
| 5 | Then st ] | 136991 110,588 A ETEECAESIER
W[ z0] 13%. 5 1) |38 .Sl | /0588 22 | /Y 1 R2s |4 (30
T opy |40 00l | JHo 43 ( | 0588 | 22 | %Y Ns | g4 130
T o] AL 35| 42351 | AIBLL (Y QY | 350 &Y |30
W o g4 135 199,035 | d#ae |19 | g | 350 %4 |30
il BT T 5. A9 245 ¥ | 9 Y IERET I ES S S RE
W o | 197 10 | 147 O BT 34 | K4 [3s0l 8430
WO 3o 1, Y35 | 1445|332 3 LY 350194 |30
B 2| ), 2L% |asLiLg |G 4l L [ R | 315189 15D
T G sz 43 s 152933 G ac il 1 % | BIS 1§ 10
;;jo‘Péﬁg”lS';?%‘? ’75%@33 q%tgs i)m %qg 25| i | 3.0
- Yy , I NINT O A3 | 1o BP.: 2/ Ne
::‘5? 135605 b2l [5G B 000 [0 | B |305 %ﬁ*—’—%’g;
‘190'1& 52923 IS Q3 B Y L BY e | 2 35
— Duo| 059, 489 N5a.a48q] L no | b ] 59 [35]8Y |30 1
s 0S| et sd |G ts? [3.599 | Y | B9 400 | ) 130 1Y
= 1o | L2820 %20 [ 2597 [ (4 ) ¥ A | e | 30 ./
- iR ;3;\}/ iE)! @w‘%
215
220 .
225 | Yonmn Wi ‘ p
- 4271.343, 38 % ) 33K
735
) TOTALS: MAXVACE = 12° d
TOTALGIFE] JHRZ0 |~ TOAS| /575 | 219 ‘%Z}Ej’ AVG, 5P 30,23«



PARTICULATE CATCH / MOISTURE DATA SHEET # 3

UNIT : ES Lo RUN: D paTE: 4~ S~ IL

SCALE | WEIGHT
scate check] LEVEL ZEROED 20509 5.0
INITIAL ; v |V 590.0 g Stwe
FINAL : v oV 885.0 g LHE5Q
IMPINGER 41 #2 #3 #4
FINAL WT LA e SHT.0 [ H8l.k 3% 977
INITIAL WT (Aal L gﬁ‘lﬁ J—ij‘@* 4.2 4L
NETWTGRAMS | “Hos 4 .S 2.4 L7.5

ToTAL CATCH:_ /23 .8 GRAMS Hg0
FRONT HALF
BEAKER # Al
FILTER # ST DESC. ACETONE
FINALWTg |~ 1S 72 FINALWTg | /O /. ON+S
INTIALWT g |+« LT3 INTIALWTg | /0. 0204
NET WT g 1240 NET WT g . OSH{
voL DESC.mi ] .40
BACK HALF

FILTER # &R
ENALWTg | BILE
INTALWT g | « 283
NETWTg | ~ 0325
BEAKER # N, P 34 ‘:%53
DESGC. ACETONE | METHCHLOR | Ho0 HO
FNALWT g | /0l SIS [0S 1430 R YR ff,.
NTALWT g |10l 3231105, 1333|104, o 10) 3458 —
NET WT g 0492 L0713 . OV OB [ CLoH12)
voLpescm| |3U 75 (45¢ 150 sy




' Into Dessicator :
. E Mgnufactwer S&S

—_—

| DATE | TIME | BY | WB | DB | %RH
el (930 (C@ 1 T 14,
AN R AR ¢

é ,

FILTER TARE WEIGHTS DATA SHEET #4-1

Date :

J= (o477

Time :

By <

[ 0oL/

Grade - # 25 Glass Front Size: 11cm LotNo.: %Ci BE YO

Back Size: 8.2cm  LotNo.:_ ALY LS/

pate /)3~ 12 BY:Q% DATE. -i4-¢2 |BY:C b |DATE: |BY:
FILTER FIRST _ SECOND Y THIRD
# WEIGHT TIME WEIGHT TikE WEIGHT TIME
51F | U3es (0SS | A30 e |7
52F | (313 56 | LA 323 ¥
53F | (a1 lwesy | 813 1322, 17
54F | . zaY 055 |, (72.90 1313 |
85F | (330 1087 | 1 LAY (329 |7
56F | 1,725 |owo | L23F  |ids b= BS
57F s L2 | goi | Lp25% (Bt |
S T I I B T N
S9F L2988 AR EE R
6OF WLAO3 ity i Bty e
51B | ,2Ki2 s | JEIV 330 |~
528 | 1329 | gou | .2330 |13 |
54B 23 | chof | 2%\ 1533 |
558 | .7moy | d | omen | vl
56B {2537 i | 2539 153y p=—AS
57B | 23] | 4k} (239 33 ¢
58B V{33 | e | 28748 {437 |
o9B 1831, I3 | L%3% ﬁﬁ
608 | 2833 | UM [zt |1339F
Checked by:__/ qmpw® "t/;é’nm{‘ Date:  Ol- (o= 2012 Time_ 0950

BALANCE ROOM ENVIRONMENTAL CONDITIONS




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator.  Date: _J0 =L~ ¢/ Time: _{[¢L By : Cﬁﬁ
DATEJO-A~ !} BYCIA  [DATE (D2 /-2 ( BY:¢Zr. |DATE: / BY:
BEAKER FIRST 4 SECOND ‘/ THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
26 |jo). 0205 | h3s o020 [159s |4
27 Liob. 3029|136 | 1o, 3623 | jsul ]/
28 |5, T30 | 1157 | (oS, T3R3 | sl - F-S
29 |lod, 40l | 1136 |Joq, HY4 K | 1sHa L\
300, 3454 | 139 191, 3s g | 15 |l
31 9s5. 3384 |90 95,293 |50 |7
32 NoL%553 | 1Y) | (072855 | ss
33 |io), JoF | 92 1ol 1,09 | is52]”
34|, #532 | (3 |iplk, 4521 | 1553 )
35 |96, 5403 | 19990 s903 syl
36 |94 H993 [ 1ds [FUHNAR | sss)
87 |10l,,5943 | e [J0lb.594l | I5SL
38 |9, 299 ] | 47 |96, a933 [iss] |
39 97,0310 | 198 (97 1311 | S5% 1
40 [job. 43 | HHY ol 933 | 55
A |jos,. 4815|180 [jas M8z MO |7
42 Lo Lo ¥ 5] [oH, WeSZ [ Lo |7
43 i, asoy 41572 107,350 |yl |7
44 [0 7858 | 155 0L I8SE | ILeD |7
45 |9, 93 13 | oo 99,930 Y |7
46 |joL. 093] 455 [10b,093¢ | IS [
47 o7, 0324 e 1020328 | (L0b]”
48 [97.73928 [ 157 180, 0430 | ibot ]
49 |/pg. 3510|1159 | 1o 381 [ ILEX L
50 |SiL.SY9 J2 | GLa5250 | /61D
BALANCE ROOM ENVIRONMENTAL CONDITIONS ‘
DATE TIME BY WB | DB | %RH
-1 | 3o | oow s | 4y [Checkedby:  Acwsads V.
Joshe i | fEHh2 | CW 1 |9 [Pt 0-13- U
CW Time : i 30 ans




[ g

6 ] ‘ 2

) bt L [ | Togl | TEE-G] €

L Lh 1L A Oh] | LD Z

9 L L. | o ae(l | 2i5rh }
uolsseg _ uoISSes
HY% aad Ag Bull] ajeq | SuyBiem HY% ga Ag swi L ejeq | Buiyblepn
SNOLLIONOD 1VININNOHIANT WOOY I WIS
- m ; P xyn»., ﬁam% : i ' W«m . N.M _ ‘ - :
o[ o2l [ 26 (NS | B[S [ £ LT [%| B[ 56 BRI | WO Sb ¥
WO zipt | LR [+ [scll | 96 TeSL Lo|eanl] Sl <10
Ag | sy | ®jEQ LE Ag | swil | 8jeq wblepn™ | Ag | swil | eled BIM Ag 1 euwi] | ejeq |# 18Ul
NIk CLIELTE 0T VD [egd | 96 “%

L 1/

SRR (b | R0 P [0 | 95| 72
SIIRIT 250 ommw ni IR T L TeAUsw D08 | 9-6 BE
iy o= i J .
VIS _rmﬁrﬁﬁ D EiA| LR [OTE I O] 9-b) U2
Tl e-n i m,T o 5 Ol SE | ] OS5 0707 YO[9g! | 91~y S
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WOODSTOVE DATA SHEET #4-4

SCALEQASHEET ©
Dates: ‘ Scale: Model: SN:
From - /4] <2017 Through Sartorius A1208 37010004

100 0 1 100 m . D .

w eh_!it w1e_igght weight weig_h% Tech Date Time Bl,:!yb % RH
OO0 110 e | Looewo o9 |Ch | fAH 200 |20 1R
100 .70 0o | | faosd NEECERY: -l Ann ] b8 [«
94, ST Y |40 oo [roots 000 | g berlWe | 15D ‘
994997 7o aof | poooo oo i \izloges |1 | Hy
Qe 9% [fo.ad | Lo g f [-vartl fois | J0 |t
(PO x| [D,00) oot | L0998 _ L 25 hoop | TH2 | M
99,9499 | “.9a9% LLooo] , 100G A i) [acs] Jo | 4%
5o Saa% | snanad | howe LIRE9 CY | Lasal ledap] D0 | &l
1 DOCLE | SO o ool oagd | o [ iSee| 13 (st
s Cootety | f0 o | A999 GRS M RV I e ) Ve T e
Joly oy | 2o oo | 29999 | o9 A Chey B2l 2ol (0] 14d
Vorscpzzy | 4.9999 | £.000) oo |87 [Hoatd Ao D9 9
{00 cxsory /0w i o1, y ety A ezl Wasl 1z [ dits
. 5emd (o wpad. | L0 EeISY Ot | 42-8 IS5 3 1471
Veooos oasne | 9999 | 0399 AR ormei it | J% |4

[FaEees [ joons | S99 L0599 c;ié N imn | X 145
ocoen [ 49997 | 2999 [ loms K T sl lzo T |49y
Q0 G900 /o oo | ) otmes | 099G Tim D i it 13 | 57
G9. 9999 140, ol RSt ey (Cf g iiee | 70 1 4Y
8. 99473 | 4. 945949 fictzdn 0945 Chn |aco ) f2a0 | 10 | M3
. ooy 0O fOrEeEey el Cli a3l os | 03 | 47
(co.cows | 94997 | baro 0495 Ol -] foes | S | Qi
00 Dtz | D@Dty [NV 2 AGO b (A.osd 1 2is | s | WY
Voo eoe | 990 Lo | -0999 Cy  [P-AVIZ] ot “m o
oo o 1/Q e [oseop | dooz Il Degel lizs S/
G4 94997 | [Océn L 0o L Oues Qin ez Hiin (m 4
q.4q%s [9.9999 | 9999 o0t R 3--7| 1330 ] L | 40
G6.ad9 e |40 oso | Lox 0999 ok’ lsejel 30l V) |HS
G9.9998 | 9.99499 Ly D498 n |Bag | g% | 7 | Y2
44.9999 | fo.oooe G499 0T IOk Aoz 094t 1) | ke
J00-0000 [ /0oy | Joos [ aioop [Ch Aa-izliodo |71 {49
S0k e | 949~ 7, ot y S V|G [ focm | 199
LOO OO | 101 0x0e0 | [DOOD eHGTY %n G2 |eqgs | F [ 4L
100 03 | [0 000 L | [ a009 099 e NG| i | T L4
449, 94972 /0, 0o | hoooz | o795 |9In gzl | T 149
/0000 (/. ol | ot 095 dp | diy fope] 91 L1453




WOODSTOVE DATA SHEET #4-4
SCALE QA SHEET

SN:

Poes -} % 201 Towough _ J= (372012, Sartorius A10s 37010004
10 00 . D )
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
P 114/~ #  Torough  “E7-11 Sartorius A0S 37010004
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: : ~ Scale: Model: S
From 226204 Through [1-10-Z0 & Sartorius A120S 37010004
10 1 100 m . D .
we:;gt wje;ggght weigﬁt wejgh% Tech Date Time Burﬁyb % RH
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BLANK PROCESSING DATA SHEET #5

uniT: ESTIO0 ruN: S patE: Sl
BLANKS DONE :_ 0~ 1-2010
BEAKER A B c
| 200 mi 75 mi DICHLOR | 200 ml WATER
ACETONE
FISHER OPTIMA | FISHER OPTIMA |02 2H ¢ e
Speriniehhe 5
LOT # 573233 | LOT# ofo L300 Mehlled
FINALWEIGHT 105Gt 106274 | 1Db, bt
TaRe weichHT | 10& S0 wl, 3058 | 10l 940
NET WEIGHT . 00l % 001, . DD/
TARE BEAKERS [NTO DESC : TIME &> DATE :_&-"F2pi0
DATE -2 BY : CADATE %2 F BY : s DATE : BY :
BEAKER |1 STWT | TIME! | 2NDwWT | TIME) | 3 RD WT | TIME
A 1% ko | AR 1089004 | oy @
B lol 30kt | CFDL 13053 | st
¢ |ida ]| OFI [10baty o572
FINAL BEAKERS INTO DESC : TIME (523 DATE : 0% 20
| DATE®-2™ BY Sun DATE% 5} BYLIn DATE:  BY:
BEAKER | 1 STWT | TiM o NDWT | TIMEY | 3RD WT | TIME
A JJ QA | Jso) 1% ol | o wL
B 106270 ez w3l G143
c  lobaud s |retase] Y
| TARE QC FINAL QC
DATE | TIME BY WB _ DB % DATE | TIME BY WB DB %%
Fealend] 9249 CQQ ( f‘lcr" (’Pt 7Y [L.]- o c{,f\ / = ‘H%
<M 0953 C%o \) % | 4D 23 || S dgﬁ \/ 7] ]




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

I e -
= unT . EST/ RUN : S pate 3-S5 ¢
BLANK CALCULATIONS
Acetone : s LOIS g+ 200 _mi= _° 000007 g/ml
Dicholoromethane : + 00, g+__ 75 ml = . Davetd g/mi
Distilled Water : e OUYD g 200 mi= _xO0002 O g/m
FRONT HALF CATCH
\ oy Pi
FILTERS : s (J 244D g-_ | (.0000_q) = 240 g
Totai Catch # of Fiters  Blank Value / Filter
S - M S e L
BEAKERS: __ OOSYY  o-_[EU (000009 q)=" 0530 g
Total Catch ml Acetone  Blank Value / ml Acetons
TOTAL FRONT HALF CATCH “ }—-]’) U o}
BACK HALF CATCH ‘
FLTERS: . U37HA g-___| (o000 g)= . 29 g
‘ Totai Catch # of Filters qunk Value { Filter
BEAKERS : o |
Acetone : \OLILG}E“. g-_ /3 (0000 ay= . OL{’]X g
Total Catch ml Acetene  BlankValue / ml Acetone
Extract viﬁ).? g- 75 ( QOO0 L] g)= i Q@i&f g
Total Catch m! Dichloromethane  Blank Value / Dichloromethane
SO0
Water: - @1 1L g-__ k) ¢ 000020 - \ Qq wa :
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : 300 g
TOTAL CATCH : L HAN0 g

% FRONT HALF : <729 %
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TEST DATA SHEET#8

.- ; G g o
UNIT e R RUN : & DATE : 1 75 —') A
f'-j1 . "H"
i i : : Avo.: C
o crane e vty smn:_ ) __son:_Cf_ o
Wet Buib / Dry Bulb : f e -
Pre:WB:_ s> DB o = 4.9 yRrH LS %HO

§ :‘%f’,

Post:wB:_L3 pB: I3 = L0 grHL-E %HO

Y Ll
Average : ‘7; L3 % RH LD % H0

Empty Stove Weight (lbs) :_—""" w/ stack & oil seal : Wet i~~~ Dry: 0.0

Kindling Weight (lbs) : Paper : e E Wood . l.l_.,.;
Preburn Fuel Weight : Edjﬁ@ + Mff; _ Total : Fé%% -
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total 9. v

Coal Bed Wt Range (Ibs) 2, Y - ;h)*ﬁ Scale : _ %i ol &
Upper ; .25 x fuel weight : Always round DOWN to nearest tenth 7 3 o
Lower : .20 x fuel weight : Always round UP to nearest tenth Actual Coal Bed Weight: 2

Maximum Coal Bed Removal (ibs) : (( %prf v 25 y+2).25 =,°W.a§_';m—5-ﬁm‘

Lower
Test Fuel . {.75" x 1.58" x 5" spacers )= }{;;:3 pcs
Dimensions Length in inches _No. Pcs Weight in lbs % of Load
2 x 4" /e Z | S2 34
eaa | %3 Lre

Test Fuel Weight: 131~ Ibs

Estimated Dry Burn Rate : S
A LR e i '
1394 - (3% (15981) 80 _ | SK%F  keltr
2.2046 205
TIME
: T
Estimated BTU'sthr: 19,140 x ;éof“’x 1‘%§2 = I,Q] [LOS BTU's/hr
EPA Defauit Efficiencies : (:%Non-cat: 63 Cat: 72 Pellet: 78

/70




WOOD STOVE OPERATING DAT’A ?AGE #9 |
Unit: o 2400 Run: Date : 9GS ~ 20512
EIRE STARTED, _OHS

WARM UP AND PREBURN:
PRIMARY AIR : Set wude open for all warm-up/ preburn fue} charges. Then set to

3 g L (iﬂf at start of preburn.
SECONDARY AIR : A f—A CAT BYPASS : __4) /ﬁ
;

Raked and Ieveied prior to each warm-up / preburn charge. At 1 1/, min. prior to loading

last fuel, raked and leveled. In stove 2D Sec.
1EST:
DOOR wide open during loading (Z) _ 30 _sec. y u
PRIMARY AIR : Opened full for first ;SM min., then set to run setting of 3 S Ci %% __}
SECONDARY AIR : AL /A CATBYPASS : ___A2/A
FAN: a | /

o f 4. { OFF during preburn

QFF durmg warm-up 7/
LOFF balance of test run

ON C})ﬂrst 25 minutes of test

Fan speed set at __w____
WOOD DATA: KINDLING: A mix of the grades listed below:
SIZE MILL - GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s. grn D fir
TEST: 2x4 Packwood - # 2 or better s. grn D fir
4x4 Packwood # 2 or better s. g D fir
PELLET FUEL MANUFACTURER : A jf A BRAND : A 16
/

All Grades WCLB rules:
WARM UP INFORMATION:
. All pre-burn / warm up fuel pieces were either IL;,- or f Q; inches.

1st warm up / pre-burn fuel chargef { [q":) lbs.) added at Q2

ond warm up / pre-burn fuel charge ( )9.% Ibs.) added at (172>

3rd warm up / pre-burn fuel charge ( __Ibs.) added at
4th warm up / pre-burn fuel charge  ( Ibs.) added at

5th warm up / pre-bum fuel charge  (_ lbs.) added ai



TEST DATA SHEET #10

To obtain Wet from Dry :

Unit: __ {oe Run : o) Date : Q? ) Py
Room Temperature ; __~ 7 2’!{ °F Temperature Correction Set'?ﬁ'ﬂ %Yes 5 No
Calibration Check: 12.0% + or ~ 0. 2% 5 S
Time Test Fuel moisture reading taken : _ & ?’ﬁﬁ
pc#| Dimen. [Use|  TOP BOTTOM SIDE . | Avg Corrected
1 2wty 4 179 | ,??a 194 ! 1, ﬂvff,}()
2
3
4| 2 1P J8.2 % 4 15, (%
5 | 2w | P 9.0 8. & 194 9.0
8 |z | P 1.9 1% .4 [€.0 g
| 7 2"x4"xg' P {‘6&;: %:\\v‘”
§ | 24'=8 | P —
. .
10
11
12 Jooedwit | 7 L 240 1.4 195
B T 202 (x5 | 2o |20
ol I T 192 b | 190 I
15 Vdfesdan,” |1 v &5 2id 1%
16 T 4.0 174 %4 !ﬁy
7 (95,17
18 T A
19 ‘ |
20 | Spacers T 29,4 mﬁ% ~ k ';;:g ), 5’(;%
Key for Use: K=Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : 17 Hao % 1% 4 o0 D//a | <D %
Wet Moisture % : I, QJBZ:% ﬁ5"5¢_},/’"% IS 9% - %

100 x % Dry Reading

100 + %Dry Reading

= % Moisture, Wet Basis

Acceptable Ranges : 16 - 20 % we! 19-25%dry (17.5-22.50n Meter Uncor. reading) at 70°
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GAS DATA SHEET #12

NEIGHT - & pate: 4 -3 -lulz
UNIT: ERELAD RUN: %  PAGE: 1 oF Z
TIME [SCALE| FUEL[DROP| V. 2 V. Oz V. CO [STATIC] SO:
= e L= J.oad J\.\ Jods 1G4 |ose | SB |03l | 400
2zl Je & b 13 1izo2 |S.] s P ie s ], 9 1.9 Fote IS
e =11 15z | .4 1263 lbt | 26H]13.51.03C | 36 f-o4S] 275
szl a1 1.38% [%4.6 | 2411090 028 J.2\ -D5 | 250
Tt e 1.4 1.5 . |5l | aMl.eb J.be J-05517325
5 —2\2.¢% 1vo.b 1.4 [.ed40 12,5 1639 G.41.070 | 16 - 0% | 4o
=17 % 9.4 | .o 1563 10 Fotea] 531 %% [1,38 J-oS¥fH1S
B=—=T\A fey | 0 lsed M) 156a] G-1].05g |.s8 oo} 305
Ut 0 ] 1.€ | .9 §.668 |2 1563 5.9 . 070 |.00 0601375
Bz 00 0. 9].9 [.56S bt J5631 94| 406 J1ob 0561450
o s et [ .% J-cel [Jde Fooal GH 1030 | 3 f-ob0] 2%
16 Jo.oq ] 1 nSee L fHEG] 4D J.ook | ok J-oSTl AEY
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GAS DATA SHEET #12

WEIGHT: | paTE: 4- 57O~
UNIT: | RUN: PAGE: L OF L
FIME TSCALE| FUEL|DROP] V. | CO: | V. ~ 02 V. CO |sTATIC] SO:FPM
R e A o 1728 I | e 3] 010 | Lo =032 375
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ZERO | SPAN CHECK DATA SHEET #15-1

Date : ﬁ\ - ‘Z‘D ~2L Analyte :  CO2 (18-1)
Unit: S 2100 Run # 5
Zero Gyl # 14LZTAC, DA cone.:  0.00% CO: Cyl. Press. : _400__Ps!

certified by : AR LIQUDE
Span Cyl. # 1 _.. 4RIA0%  conc. 1260

Date O# -4 “"’0‘1‘/‘

% CO, Cyl. Press.:_|3(%J PSI

Certified by : A1 K LD Date
Analyzer : Make : HORIBA Model : PIR-2000 SN : 407068
Range : 0-25.0%CO2 . Analyzer Cutput: 0-1.0 v.

Flow : 1.5 SCFH

EPA Span Value =25.0 % CO,

EPA Control Limits = + 2.5% of 25.0 % CO; = + 0.625 % COz2

+ .05%CO;

Measured by : Rotamster

Method 28 A = + .2 % of 25.0 % CO2

PRE RUN Audit: by : & wwﬁf;g%%

AUDIT RESULTS

Time: € ﬂ% Temp . r)g °F

Pcint , Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO 00.0 .000 ‘ 00.0 C)Q‘Q \ (LD N Q?% \ w&ﬂ‘% . m ,Zv
SPAN T , ' >

i % | e8| 1070 498 | 48 | 122 L 0IO 0349
POST RUN Audit : by : CW/%%;::”“‘* Time : _/S(I) Temp : Al °F
| : AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %

ZERO
| SPAN | gl e ; .
4y | 488 1220 | 484 R BT I T I IO e o

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Fuli Scale Value

Span % Difference = Act % (pom) - Exp % (ppm) X100
Fuli Scale Value




ZERO / SPAN CHECK DATA SHEET #15-2

Date : 9- 5 m20lE Analyte: O (15-2)

Unit £S5 20D Run #: =)

Zero Cyl. #: i(png\C ﬁ’}}( Cone. ! 0.00 % O2 Cyl. Press. ! L PSI
Certified by : A1 R LN QU TE Date - OH-19-0O4

Span Cyl. # F‘ 4‘&%@% Cone. : V2 pD %0, Cyl Press.: S I
Certified by : Mg L1EMLE Date H" {-07]

Analyzer : Make : TELEDYNE  Model: 320 A SN : 37400

Range : 0-25.0% Oz
Flow : 1.5 SCFH

EPA Span Value =25

0%0,

Analyzer Output : 0 - 1.0 v.
Measured by : Rotameter

EPA Control Limits = * 0 5% of 250% 0, =0 625 % O3
Method 28 A = £ 2 %of 25.0% Oz = % 5% O
PRE RUN Audit: by : Time : (1O Temp s °F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%
ZERO| 00.0 .000 00.0 fne g - - i e -
| O] O (e RS ERE |- (42
SPAN ” ' .
06| sey 1L |12 | S| (21 | 013 | 1 ol0

- R e

POST RUN Audit : by : C. sl

__Time: [ ST 'emp:fﬂi °F

IDIT RESULTS

Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%
ZERO . A ]
00.0 .000 00.0 ago Lov] . 01O -plO “"'..4@@‘_-»%“&\
SPAN | e . ; g P )
L S04 |1 {126 | 595 | 1.0 431 04D o
+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - Exp % (ppm} X 100
Full Scale Value
Span % Difference = Act % m) - Exp % m) X100

Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-3

) Analyte: GO (15-3)

Date : Qf -3 “"2@&2@
Unit : L= 23600 Run#: S
zor0 Gyl # BB TAC 2-ff  Conc.: 0.00%CO

Certified by : _ALR_LI GULNE,

Conc.

A - o
Span Cyl. #: __ HEIHOS
| Certified by :

Cyl. Press. :

Date : ;@4““{& "% “’W

QQD

PSI

: Lf‘fff{‘:) % GO Cyl. Press. : _l $¢%Y Psl

AR LJQUAITE.

Date: [/~ 1= o+

Analyzer : Make : HORIBA
Range: 0-100% co
Flow: 1.5 SCFH

EPA Span Value = 10.0 % CO

Model

- PIR-2000

SN : 408005

Analyzer Output: 0 - 1.0 v.
Measured by : Rotameter

EPA Control Limits = £ 2.5% of 10.0% CO = = 0.25 % CO
Method 28A = £ 29%of 10.0% co=+2 02% CO
PRE RUN Audit: by:C, __Time: OG e Temp : /}y °F
~ AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DV % Difference A %
ZERO :
00.0 -000 00-0 ooim 'w - \ w:ﬁ mé mfw §
SPAN {/10 o~ A ATy I ‘
490|490 | 40| “4qp | 440 | 4.3l « DV
POST RUN Audit : by : C o ldod s Time : /S Temp: B °F
QJDIT RESULTS '
Point Expected Response Actual Response + Cong.
# Meter DVM % Meter DVM % Difference A%
ZERO o ¢
SPAN | + 12 i 2F ’
yqo| 40| 9o | 44 | 491 H .92 ozl | 2o

+ Cone. Difference = Act % - Exp (Std)
Zero % Difference = Act % (ppm) - E

%_{p

Span % Difference = Act %
Full S

[

Full Scale Value
cale Value

%
xp % (ppm) X 100

%.

(ppm) X100




ZERO !/ SPAN CHECK DATA SHEET #154

pate: 9 0 S —Euid  pnavte: SO (15-4)

Unit : EBE ) D Run # : g

Zoro Gyl #: LHBTAC A Conc:  000ppmSOz  Cyl.Press.: YO Ps
Certified by : i1 & u@gﬁ.m‘i Date : (-1 G /

Span Cyl. # L BLO%Y Conc.: JZS0D  ppmSO, Cyl. Press.: Ho90  PSI
Certified by : AR HQUIDE Date : (O 1~ %~ 2007

Analyzer : Make : HORIBA Model : PIR-2000 SN : 403019

Range : 0 - 2500 ppm SO: Analyzer Qutput: 0-1.0 v,

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value = 2500 ppm S0,
EPA Control Limits = + 2.5% of 2500 ppm S0, = + 62.5 ppm 50,

PRE RUN Audit: by: Q s Time : Ao Temp : U)SE °F

A
CEY
kU DIT RESULTS
Point Expected Response Actual Response + Conc.
Lii Meter DVM PPM Meter DVM % Difference A %

) ) ’ ‘ t ‘ !Q'I [ i g ; ) f‘ ak j %é‘:j ?%

POST RUN Audit : by T CLT s Time : ] S¢1 Temp B °F
AUDIT RESULTS
Peint Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A%

ZERO ] 00.0 .OQO 00.G X0 |~ 3 __q! &3 Mc:%ﬁ.}%”% __\,3*.2:2

A= 0500 | 1260 o | Has ] 1409 [=2000 |- 0%

+ Conc. Difference = Act % - Exp (Sid) %

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm)} X100
Full Scale Value




QUALITY CHECKS DATA SHEEI’ #16

UNIT: 2520000 RUN: S DATE : 9-5 ~702
Ty coupe gheck | °F TIc#13_LWEA oF
TIC#2 — °F TIC#14___ L 1D °F
TIC#3 (1S °F Tic#15__ LAM °F
TIC#4 Lsé °F TIC# 16 Sis oF
TIC#5 LL5E °F Tic#17___ % °F
TIC#6 L5 °F Tic#1s____ 39 °F
TIC#7 Loy oF TIC#19____——" °F
TIC #8 LS ¥ o TIC#20__ T oF
TIC#9 — °F TIC # 21 T °F
TiC #10 e o TIC#22 —— oF
TIC # 11 L3 oF TIC#23___ " °F
TIC #12 43 __°F TIC#24___ oF
Thermocouple Readout: |

Pretest zero and span check and caiibratjon post test zero and span % difference

ZERO_* & oF Adj.to (WO °F  ZERO_,L2 °F Difference (. &J

%

SPANEM"F Adj. tom SPAN_Z12u0 4°F  Difference L D5 9
Thermocouple Readout Pretest Liﬁearity Check:

0 =_0& °F 200 = 200% oF 400 =_400.1 e
600 = &OUO oF 800 =_KX.O °F 1000 =L000. 0 °F
1200 =]200.0 o 1400 =I34% °F 1600 15947 oF
1800 =lFUOQ °F 2000 = ZOOCN0OCF |
Cges Traim Leak Check . Pre j: st T —

SO; Train Leak Check Pre ___7,,{___ Post___ v/
Siatic Gauge Zero Check Pre ¥V Post

Scale Check Pre: 3. — 3L < /p,p

Post: 129 — 2.9 = /0,0

Stack Cleaned Prior to Test Run : YES NO N | '



Y &C

%Eﬁw*; ! \‘&K \f‘ii w



TABLE 1 —- RAW DATA

CLIENT : Lennox TEST No. : 3
MODEL ES2100 DATE: 03-Sep-12
TIME METER DELTA METER PERCENT PERCENT 802
READING H TEMP. CO co2 COCENTR.
(MIN.) (CF) (IN. H20) (DEG. F) (%) {%) PPM
0] 550.500 0.150 83 0.20 6.90 300
5 552.000 0.150 86 0.33 6.90 300
10 553.547 0.180 gé 0.22 9.90 275
15 555.234 0.100 87 0.61 12.60 375
20 556.476 0.100 87 0.69 14.30 375
25 557.718 0.110 89 0.63 15.10 350
30 550.058 0.210 89 0.27 14.50 250
35 560.934 0.260 89 0.16 13.00 225
40 563.018 0.260 89 0.12 11.20 225
45 565.102 0.330 89 0.11 11.50 200
50 567.445 0.330 89 0.05 9.90 200
55 569.789 0.330 89 0.07 8.60 200
60 572.132 0.330 89 0.18 7.0G 200
65 574 475 0.330 89 0.21 6.40 200
70 576.819 0.330 89 0.19 6.40 200
75 579.162 0.330 89 0.16 6.60 200
80 581.506 0.330 89 0.19 6.40 200
85 583.849 0.330 89 0.20 5.50 200
90 586.193 0.330 89 0.24 5.60 200
95 588.536 0.330 89 0.35 5.00 200
100 590.879 0.330 89 0.46 4.80 200
105 593.223 0.330 89 0.56 4.50 200
110 595.566 0.330 89 0.58 4.30 200
115 597.910 0.330 89 0.76 3.80 200
120 600.253 0.330 89 0.74 3.80 200
125 602.597 0.330 89 0.78 3.70 200




TABLE 2—RAW DATA

CLIENT : Lennox TEST No. 3
MODEL: ES2100 DATE 03-Sep-12

METER CAL. Wt WQOD

FACTOR (Y) - 0.935 BURNED(LB -~ 14.0 Lbs
BAROMETRIC WET, FUEL

PRESS.(Pb) - 30.18 in Hg MOISTURE 9 -w-eem 17.205 %
LEAK RATE Wit. PART.

POST (Lp} -—— 0.000 cfm COLLECTED ———- 0.1923 ol
WATER METER

VOL. (V1) we=— 81.4 Ml VOLUME Vm -——— 52.097 mcf
TEST HC MOLE

TIME (MIN) ~ ———---- 125 min FRACTION ——--- 0.0132



TABLE 3 —-FIELD DATA AVERAGES

CLIENT : Lennox TEST No. 3
MODEL: ESQ‘TOO DATE 03-Sep-12
AVG DELTA AVG PRCNT
H S 0.27 in H20 CO - 0.35
AVG METER AVG PRCNT
TEMP. Tm S— 88 deg F CcO2 - 8.01
AVG PPM AVG BAL
S0O2 mmm 234 PPM CQz/ICO - 22.98

%

%

%



PROPORTIONAL RATE VARIATION

TEST No. :

3

INTEVAL

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

PROPRTN.
RATE VAR.

PROPRTN
RATE VAR.
AVERAGE




COMPUTER INPUT DATA SHEET #1

client ___Lesnerx Heartin @m@;ﬁ %
Address: 52, [ e th Aot MV\]
AN Muf‘ﬂ W %m

Phone: ___ 22 S35~ 1100 _ Fax ASR- g3 1701 ey
Run No.. 3 Date of Test: Qf - 3 - 2012, Burn Rate: 2.5 Zfif} %»’l‘“’
Model No.: ALY, _ ] min [ min-1.25 []fan
Stove Type: D Cat @ Non Cat D Pellet D 1.25-1.9 @max D Insert
Dry Gas Meter Y Factor: LI2S . Post Leak Rate: (0 OO cfm  Time: ] ZS
(0.000) (Data Sheet. #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)
Dry Gas Meter Volume: St | O9 ‘ | cf
(00.000) (Data Sheet#2) e
Stack Flow: | £33 37 dscfm A H: Y in. H20

(00.000} (Data Sheet #2) "(.000) (Data Sheet #2)

2"’@ - Barometric Pressure: 35:3 y ‘% in. Hg

(00.00} (Data Sheet #2)

Maximum Vac.:
(0.0) (Data Sheet #2)

HsO Captured:
(00.0) (Data Sheet #3)

. “ ’ oy
Eront Half Catch % Of Total___ S5 (o % Total Particulate Catch: A 1143 g
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #5)
Flue Gas Moisture: : M) *LWL%:ﬁLfJ %
(00.000) (Data Sheet #7)
Particulate Emission: « 0T gridscf
(0.0000) (Data Sheet #7)
Relative Humidity: H$H5 .0 % RH  Ambient Moisture: / ' 5 % Hz0O
(00.0) (Data Sheet #8) {0.00) (Data Sheet #8)
” - o
Preburn Fuel WHt.: 32"2» lbs. Coal Bed Wt. i Ibs. Test Fuel Wt.: LL} 0 ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) ] -(00.0) (Pata sheet#8)
Heat Output (EPA Default): 33(23 HE5 0 7 BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet): I ( )(Jé % Pretest Fuel % Moisture (wet): } 5 &LC’ %
{00.000) (Data Sheet #10) {00.000) (Data Sheet #10)

Test Fuel % Moisture (dry):_20. 7%5(-) % Test Fuel % Moisture (wet):__ I ’Z-QSM
(00.000) (Data Sheet #10 jwood stove] or #11 [pellet stove])

Fuel Higher Heating Value (dry):
(0000) (Data Sheet #11) - - STU/b.
Stack Static Pressure: o %) j in, H.O
(+1- .000) (Data Sheet #12)
Average Ambient Temperature: 4 °F  Stove Temperature Change: — I3 l °F
(00) (Data Sheet #14) . (+/- 000.0) (Data Sheet #14)
Tesst et 1249 metel iﬁmp 45“4}» "g

Erct s -



METER BOX DATA SHEET PAGE # 2 Page: 1 _of 2
UNIT: £S5 2000 RUN: D paTE: 9-3 —202
Meter Box.__ S H Y Factor;_ 935
Leak checks: [ " Hg @ @& cfm " Hg @ cfrh
IS " Hg @O, cfm “Hg @ cfm
Inject SO? @ 100 celmin. Nozzle: Probe @ 3/8" od initial Volume:___{, 0
ROTO. PRESS. | 1% SAMPLING RATIO: 3% 1 BE: 3031 1%
' METER - SAMPLE STACK DELTA METER| S02 |ROTO|PUMP
MIN i TIME READING MDQF DSCFM  H TEMP PPM | TEMP | VACC
0 140! <50 Bl 553 1S |83 |3 | &7 |de
5T g l582 o | ——  |Hga |0 136 1360 | | A0
0| 50| 559,59 1553943 (2.53¢] 1% | BL 12D 186120
%] 5y|55y.23% (555,239 ANS |10 13S0
20| 3] §5L. 916|556 Y | SIS |10 1 BIS (59 120
% 551019 [ssT g (94 1 189 1350189 |LO
B o559, 058557 5% 13 1% |2 | FF | 250189 120
F | glato.a3 |560.93Y| 152352 | &9 | 225189 |20
B 5506501856308 | 1S 235] 26} ¥ 1228 29 |20
S| 25|sls A6 | S6S . 0L N do| 33 579|200 |59 (4o
50 Ao ST y YS SHC'?e ‘7’&?&5 AL 3D %&] 2 | &S ! Ay
% 25| 509.1%9 [SLI.I849( 1140 |- 33 | B9 [Lo0 |89 |20
ROTO PRESS: ‘ iﬂg : TOTALS: /5‘%,32:’2,’2 53] { 051 BP.: 3(.‘}¢ i‘ﬁ
® [[3uag72. 132 |s7L032 [0odo |33 | 39 |Ze0 | %9 (2o
% el 9. 415 1514915 | 190 [ 33 | 39 7200 (]9 |20
01 50l s76:%19 [SHe 319 17, (40 2329 200 | 59] 00
B s s19 G |53 [N 4o 33| 89 1200 |89 |20
B | o] %1 50k |58/, 500 | 17.1%0] .33 | %7 1200 |89 [20
5] ] 533 %49 S¥EIN|), /90 (.33 | 8% [ 200199 |20
W o et 1€ S8 430 140,33 [ &9 | 20139 |20
B /5| 688 SHL|SEK. S3 1N 190] 33| BT 20659 |20
0] 7] cdo. 534|596 51 N 140 [ 3319 (200 [39 (20
75| 593, 223|695, 223 1 4u] 3N | B9 200 189120
M35 $45, SLUS IS S D 19033 | ¥ |20 |89 120
] 35537 410 1597 410l M40 1133 | %7 1200189 | Y
TOTALS| 305 (40) 390 | [OLS [WAXVACS= |
- |TOTALCuFt. TOTALS:| 3(_=. oy L. 4;} ZIZD’AVG_ BP:




METER BOX DATA SHEET. PAGE # 2

RUN':

s ES2oY

Meter Box: arid’ |

Leak checks: [ Hg @.Lu2cm
[S " Hg @ _ekeim

Enj_ect 802 @ 100 ce/min.

Pagei

o S .
Y Factor_s 1

20f2 .

DATE: -3 =207
L] Hg @ N cfm
[1] Hg @ 0fm

‘Nozzls : Probé @ 38" od

Initial Volume:__[.50Y

BP: 30 i&

ROTO: PRESS:

18

SAMPLING RATIO!

3%

s 4

METER

MDCF

TSAMPLE

STACK |
DSCFM

DELTA

METER
TEMP

§067 TRGTO [ PUMP
PPM | TEMP | VACC

MIN| TIME |

1120

READING

0. 25.3

10,140

H
‘33

R |2

{9 120

/4%

0 15D

L2 543

N.ivo,

P

13:%

W

F9 |20

39 |20

\

126
130

A

o

(02 591

(5 1,260

b b

N GDHY

q
iy P

135
140

145

160 |

166

160

185

170

1756 |

BP.

ROTO PRESS!

TOTALS:

180

186

1801

165

200

205

210

216

220

225

230

(2298 15

1238

MAX VACC =

TOTALS| ..

It

Pt

120

TOTALCu Rt

2

TOTALS)

, g
15,35 75981

— =Z. e

AVG.BP 30,13 ~

b



PARTICUILATE CATCH / MOISTURE DATA SHEET #3

uniT: U0 run. 3 pared 312
SCALE |  WEIGHT
scaLE crck] LEVEL ZERQED 295.0 g AN
INITIAL v, ~ £90.0 g 5"’"?()@
FINAL ; V v 885.0 g FASD
IMPINGER 1 #3 #4
FINAL WT UL, 0 ﬁ”ﬁ;;i*ﬁ Yl 9kl
INTIALWT . |- Loy, s E 5_5,_,, HE4 .9 YAl
NETWTGRAMS | (a0, S E . .5 2.2
TOTAL cATCH & M GRAMS Hg0
FRONT HALF
| BEAKER # j Lo

FLTERE | B4 F DESC. ACETONE
FINALWTg | o+ JOO3 FNALWTg | 95,7143
INTIALWT g | + LLAD INTIALWT g | 95 . 7285
NETWTg | Q7173 NET WT g Q360

voL pesc.ml_ &S

BACK HALF
FILTER # &H [
FINALWT g | VAGH4A
INTIALWT g | 2% 11
NET WT g VOLSS
BEAKER # 17 |& G 23
DESG. ACETONE | METHCHLOR | Hy0 HoO
enaLwT g | 104, (RHD/0B.8SKLI/0b, 47 1108, 975
INTIALWT g |/ O B84 I8, BSIS /ol S23 1 [103.S8I1E|
NET WT g M9 0003 01401 oS3 |G 02911’%
voL pEscm| 125 75 ) 2.5 JHo | 2te )




FILTER TARE WEIGHTS DATA SHEET #4-1

into Dessicator :

" Manufacturer_S&$ _Grade: #25 Glass Front Size :

Date: J-l- 12 Time : __ /0o By <h
11cm Lot No.: g%f E Ho
Back Size: 82cm LotNo. . LI L5/

pate [~13~ 12 BY% DATE }~{%- 2. [BY:L i |DATE: BY._

FILTER FIRST SECOND [\{E i THIREG

# WEIGHT TIME . WEIGHT TE_ _ WEIGHT TIME
C51F ) (el 10ss | AAR0 YA

S2F | 313 56 | LAY 22

53F | . (alk 057 1 313 1322 17~

54F | | LzaY 0E% | (2490 AR e (203
55F | \ (330 (057 | 1LAY 3y 1

S6F | 1,295 peo | L187F 328 ¥

STF a2 (U pot 1 Lo258 3% |7

o8F e, pioe | aels ) v

59F | LM% dgh | s s b

60F LH0D b | B ey |

°1B 1 2% 12 s | 2RI 1330 Vv

228 1 (329 0k L2 2¥30 133 |

53B | 1828 | o) | . A%Ts #3371 |

54B 251 oy | 2%\ L0 a0

55B | .ypd | g IO 337V

568 V2859 i | %R 335 V

57B | ,Z53] N A XA 3K v

588 233 | 12 | 28 BEES N

59B | 783l N5 | 283% il

60B 2833 VWH | 12 83Y ey 8
Checked by:_ AT bf# Rusy Date: Ol (- 7012 Time 0950

BALANCE ROOM ENVIRONMENTAL COND]TEONS

' [ DATE | TIME | BY | WB | DB | %RH
o TR 1030 | Sy | £ | 72 14
AL di? NN EZEE




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator: Date: JD~f-if Time : {00 By -
DATE JOS- |f B\f% DATE: JO= g~ 11 BY:%_ DATE: BY:
BEAKER FIRST SECOND {/ THIRD
i# WEIGHT TIME WEIGHT TIME WEIGHT TIME
1 4.912.9 135 |1lod. 933 Doos |~
2 |1ob.25es il [/obastle | rool.]”
3 ol ond 30 118 a7 |7
4 1ok LAY 318 108130 [k |
5 |97, d30F | 3@ 9724304 Pas [
6 |9, 2030 |30 |40t 1010 |7
7 97, J32dle |32/ |an2z. o |7
8 1102. 6309 | ;322 oK. Laeg 1012 |7
9 llos.09 0 1 /323 | [px.090] (103 |
10 [lo5. 7240 |32y [105.7228 | Jord |
1104 77791 11325 [wd 1705 s |”
12| 9%, 202 |32 [8%. 24373 [ 10l6 |7
13 [lod. )L 323 LY L8 a3 |
14 |97.9059 /328 [97.9uss | juis |
15 (o 50 | /329 oy sty L ioE]
16 |95. 1234 /330 [48.728  [jueo |y
17 Jiod. axeis 153 hod Syqs Lozl |/
18 [|p8.% 15 | /332 [108. 8519 | wze V> &3
19 106 5337 | 333 (100,633 ) [roed |\
20 1109 . 5K )3y [lok axig |z | )
21 108 220 |/3s |04 2265 [lozs |
22 105,98 |53 | oS %y | rozd, |
23 [Jo. 5473 | 4337 [ e 5148 | a2 |
24__[10G. 2450 |/333 |10k, 345 ) [ #R& |
25 [O9.L593 [ 33919, 4895 [ h2d 1
BALANCE ROOM ENVIRONMENTAL CONDITIONS :
DATE TIME BY WB DB % RH
-5 | fgio | OW 71 |49\ [Checkedby: AV
JOsdof] | Jixsn | CW =8 | 4o (Pate: Oct . (o~ T2t}
CW Time : 110




SIHOIIM LNVLSNOD © £-v # LIIHS V1VA JA0LSCOOM

04 G
B ~] ¥
g fs by 3 Y SIS £
L R | 8L Yo | S | 2Bk 4
9 T UL I | 0 | gh L
uoissss uoisseg
HY% gaa Ag S| ajeq | BuBlep HY% aa Ag awi | sjeq | Buiybidom
SNOILIGNOD TVLNIWNOUIANT WOOY FTVOS
% \m‘nh.\ar ,p«w - ww - i M s " \“w . e .
SIaEH | -5 eLos )| u| o0l [Sh] {Rog! | TT[ | BhO% | VO] Cob| e
T e | i
VRSO S- L] { ALYy & SR B 2L [ WA ¢ o b
Ag | ewy |aleQ LR Ag [ownl | eeq | Jublop— | Ag |ewil [dled| WDIBM Ag [euwn) | aieq | # 184
w\m 2 o T WM‘N . , . @( -
L |idd umtmu,,mrr mQ. g | GoL| ALeS RO otk vk €T
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BLANK PROCESSING DATA SHEET #5
{“’) -
RUN: 3 DATE: 1 3-1L

UNIT: SO0
BLANKS DONE :_ &~ 312010
BEAKER A B C
200 mi 76 mi DICHLOR | 200 m! WATER
ACETONE
FISHER OPTIMA | FISHER OPTIMA B N e
Sper e S
LOT # 232%™ |LOT# ¢ll-370 | Dishilen
FINALWEIGHT  110% . 9019 | 1oL 3a7¢ V0L, GLEL
TAREWEIGHT 198 o0 | b, 305 Voo, GLH0
NET WEIGHT , o0l % Y y ODY
TARE BEAKERS INTO DESC : TIME :_4¥> DATE: - Tk 2D
DATE -2 BY - OnDATER-LFBY :Ch DATE BY :
BEAKER | 1STWT |TIMEY |2 NDWT mvel | 3RDWT | TIME
A dessra | oS (1039001 ) jos &
5 loLsoLl | oo [obi3ese ) s
¢ |1dn S| OTIF 1ol (52
FINAL BEAKERS INTO DESC : TIME :3-2% _DATE : O 20
DATE$-2%_BY Uiy DATE®" 31 BY £ DATE : BY
BEAKER | 1STWT | TIME | 2NDWT | TIME/ | 3 RD WT | TIME
A 99| Jsol 6% Aot | g HE
B oyl e [l 3] o143
¢ |ob.stnd  ssos |etase] O09Y
| TARE QC FINAL QC
DATE | TIME BY WB DB % DATE | TIME BY WB DB %
e ol G [ [y fag | ReslHe ] Sy lC 100 v
FEa o%’:&i%%/ﬂ \) 7% | 4D 23 (| An | N | 2] dl
b1




NET PARTECULATE CATCH CALCULATION DATA SHEET #6

— % oy ‘ I R
ONT: S TIO RUN: o DATE : 4-3-1T
BLANK CALCULATIONS
Acetone : eelh g+ 200 ml= > OOOOQ)Qi
Dicholoromethane : hd D0ls g+___ 15 ml= SIS, 71
Distilled Water : « OLYD g+ 200 ml = « DOYOZ Q
FRONT HALF CATCH
FILTERS:  » O 114 - g- ‘1 (0000 a)= oHE
Total Catch ¥ of Filters  Blank Value / Filter
e 000% ' »
GEAKERS: » walald - g- S 000009 g = VOB L
Total Catch mi Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH ¢ » | OLO\%
BACK HALF CATCH
N B S 5 i &) w'
FILTERS : _» ) tho g- / (.0000 g)= s DL L%
Totat Catch # of Filters Blank Value / Filter
1\
BEAKERS : . N -\
Acetone : _» OHEE g-_J13 (s oo g)= o484
Tota! Catch mi Acetone  Blank-Value / m! Acetone
’ (:Jo\\d
Extract: & OOWS g-__ 15 (OOl g)= 5 L34 ‘;
Total Catch mi Dichloromethane  Blank Value / Dichloromethane
Water : _ 0293 g. 2bLS 000020 4= Jeos!
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF GATCH : . 085
TOTAL CATCH : w1925

% FRONT HALF : S5 Ao

a/mil
gimi
gfml

%
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TEST DATA SHEET#8
uNiT: £S5 Z2iow RUN 3 DATE : q9-3 24z

Test Chamber Air Velocity Start QQ Stop . @ Avg.. @

it Ty B Y -
e we: &S0 80 = et o, Oy RH_LS % Hg0

post:we: Lt pei 38 = &40 % RH. 1> % Ho0

Average . b5, {o RH_/ 3% Hz0

Empty Stove Weight (ibs) - ey it otack & oil seal : Wet T Dry : @Xe,

Kindling Weight (lbs) :  Paper: e | wood 1115

Preburri Fuel Weight : l(.”?;-*"f“ f‘"}S 4 Total : 3@:}'

Kindling & Preburn Fuel Weight (wood only) (bs): Total : ;ﬁw 2.

Coal Bed Wt Range (lbs) : 3.5 - % Scale : 25 . A

Upper : .25 x fuel weight : Always round DOWN to nearest tenth ] -
Lower : .20 x fuel weight ; Always round UP to naarest tenth Actual Coal Bed Weight ! 2.9

’w/“}"

Maximum Coal Bed Removal (ibs) : (( ‘%li';?;_ +_oh¥ )+2).25=__ w1

Tower
TestFuel (75'x1.5"x 5" spacers) = ___J{z pes
Dimensions Length in inches No. Pcs Weight in lbs % of Load
2" x 4" [ | S0 397
exa | N < 4.0 L3

Test Fuel Weight: /90 " lbs

Estimated Dry Burn Rate :

Mo - (Hox 9205 ) 8 . 2524 kg

2.2046 | 125
TiME
; -
Estimated BTU'sfhr : 19,140 x (o= A.524 . 3P4IS 0 pTUshr
1 GO.M..,,,.. H DBR
EPA Default Efficiencies : Q Non-cat : 65\‘"\._‘__‘ Cat: 72 Pellet: 78

oot e

-



WOOD STOVE OPERATING DATA P_AGE #9 |
Unit: o 2000 Run: .0 Date %“’3 — 2012,
FIRE STARTED____[D(%
WARWM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuef charges. Then set to
Wi de oper. at start of preburn.

’ A

SECONDARY AIR : Al ff% CAT BYPASS : M[ A

CHARCOAL BED .
| Raked and leveled prior to each warm-up { preburn charge. At 1 1/, min. prior to lcading

last fuel, raked and leveled. In stove 20 sec.
TEST:
DOOR wide open during loading (/) min._3¢) _ sec. )
PRIMARY AIR : Opened full for first__.S min., then set to run setting of W%éﬁ C%@}%
SECONDARY AR : J;&_J;/ZA CAT BYPASS : __ A ;//7@

FAN:
ON AQFF)during warm-up _
@ OFF first_P\ L_.;L— minutes of test
Fan speed set at Hiow

WOOD DATA: KlNDLING\?3 A mix of the grades listed below:

o N OFF during preburn
9 OFF baiance of test run

SIZE MILL - GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s. grn D fir
TEST: 2x4 Packwood # 2 or better s. gm D fir

4x4 . Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : A BRAND : AJ///LT}, |

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either / le__or f Lg inches.

1st warm up / pre-burn fuel charge)\ ( Zé,g ya Ibs.) added at JD3AS

2nd warm up / pre-burn fuel charge ( iL)‘S lbs.) added at Hz_ﬁ

3rd warm up / pre-burn fuel charge ( __Ibs.) added at

4th warm up / pre-burn fuel charge ( ibs.) added at

5th warm up / pre-burn fuel charge (_ ibs.) added at



Unit ;

LSE ;m

TEST DATA SHEET #10

Run

'Date: aﬁ’ - 3 ~ Dl 2

Room Temperature :

T

°F

Temperature Correction Set?’ «%Yej

“""’m

No

Calibration Check: 12.0% + or = 0.2%%.Yeg>  No
Time Test Fuel moisture reading taken : 104S
pc#] Dimen. (Use|  TOP BOTTOM SIDE Ava Corrected
1| s | K 12.L /32 119 J2S63
5 .
3
4 ] x4 1 P kN 16,2 1
5 | 24y | P 4.7 9.0 g 19.3
6 | 24 | P 2.9 1%L i%.4 183
7 | 2'x4'xg | P - ‘ { 55‘:}_\
g | 2'x4"xg | P
- .
10
11
12 0% vit” T MO 2 205 Al 204
13 J T 230 225 DK | 2%
14 h T &30 ey, e 2E
15 14} {f&{}g} - L4 155 9l 4.0
1 T |14y 9.4 (Al | 19
17 & )03 ‘3 al
18
19 ,
20 | Spacers | T 27, | 776 22. 4 27,706
Key for Use: K=Kindling P= Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : /11 s(3 %] g3 *| om0 *
Wet Moisture % : T < % /s, C&(#% 17, 205 /%

To obtain Wet from Dry :

100 x % Dry Readin
o U1y 9 -y Moisture, Wet Basis
100 + %Dry Reading
Acceptable Ranges : 16 -20 % wet 19-25 % dry (17.5-22.50n Meter Uncor. readmg) at70°




GAS DATA SHEET #12

patE: -3 =202

| NEIGHT; 2.9
UNIT: £52100 RUN: 3 pAcE: L oF |/
TIME TSCALE| FUEL |DROP] V. | CO: | V. Oz ] V. CO |STATIC] 5O:PPM:
= TCA 1790 | — 1263 | 9 1155/ 138 1,020 |, 20 F.0Y5]S00
A Es I S I N ST N et 3.5 1,033 1133 .08 &0
e—=Ti55 12 Jo 3oL [ 9.4 L 923 lox | 02222 |~ o511205
. je.5 | I | 2.0 |i50S |12 | 30078 § .0Gi[. L) oS3
JAv] !Q;Q iBﬁ}._ ’bnﬁz‘ I:‘?t ﬁ !9!3 ;2-2-‘] m&q lg-/cf ‘-JUSP’S, 3?’-‘5&
B 110 .1 111 hios [ Is.i 1 %) 4.9 § obai.Ld |- oSHISo
i fi '!D'uﬂ} D81 130 EYRICE; 1%{9 < P 102.} VTR e 059 _Z§Q _
S 9 o tapl & 1ise|15e|301(as §.O0/b] IL j- 059 1S
U %.C‘ ' LﬂlU 4l 'iD !qqﬁl ”i?... \:E-?SM %.L} ' GQE'L' ‘lz“ /s'Oga} ,2:2‘};«:
¥0 | S 1.9 gLl TS 1AL 9.2 Jvodl |18 Fos3] 200
20 51 b1 | he o 1595 |G [.930] 10,8] 008 | .03 |-, U5L] 200
| CalaLl & [ 393196 9g1]120 1o} ] (o 0I5 Wb
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O D =2012

7ERO | SPAN CHECK DATA SHEET #15-1

Date .
unit: &5 2100 Run # : 3
Zero Cyl. #: w& 2-B cone.:  0.00%CO: Cyl. Press. : 40 Psl
Certified by : AlR LI QUL DE Date : "wé@w{’}iﬂ
Span Cyl. #: Li%"‘)%aﬁ‘«j‘f‘ Cone. : lz LD % CO., Cyl Press.: 1340 PS
certified by : A1 B LI@QULLITDE Cpate: I (- O
Model : PIR-2000 SN : 407069

Analyzer: Make . HORIBA
Range: 0-25.0 % CO2 -
Flow : 1.5 SCFH

EPA Span Vaiue =
EPA Control Limits
Method 28 A

25.0 % CO,
= + 2.5% of 25.0 % COz
=+ 2%of 25.0% CO»

Analyte :  CO2 (15-1)

Analyzer Output: O - 1.0 v.
Measured by : Rotameter

= +
=

0.625 % CO2
.05 % CO;

a

PRE RUN Audit: by G bJ

Time-: ZLQ!’?  Temp: Qfﬁ °F

AUDIT RESULTS
Point Expected Response "~ Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%
ZERO ‘ -
00.0 .000 00.0 o0 [ o . 0}% L ; m,zf
% | e8| 1020] 482 28| 1L olo | 039

POST RUN Audit: by C-W/ﬁ/\(;b’

7 Time : ZSFZfD Temp : ﬂ?l-f o F

Full Scale Value
Span % Difference = Act % (ppm) - Exp % (ppm) X100

Full Scale Value

‘ AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%
ZERO | 00.0 .000 00.0 § v~ e ™ £
O Vo o) | Q4D COHA uy
. SPAN ot Ky - - ¢ ep - PR R it
U | el |20 [ 480 | e YRS e N
+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - Exp % (ppm) X 100




ZERO / SPAN CHECK DATA SHEET #15-2

Date : 9 - 3 202 Analyte : Oz (15-2)

Unit : £S5 2100 Run#: 3

Zero Cyl. #: ilpgmﬂv{g’ﬁ( Conc. : 0.00 % Oz Cyl. Press. ! Lo PSI
Certified by AR L QLU DE Date : OAH-1 @'*'OL;L

Span Cyl. # : i 4‘&%% " cone.: 120D %0, Cyl Press.: |30 psl
Certified by MR LIGMDE Date : | - {- 07]

Analyzer . Make : TELEDYNE  Model: 320 A SN 37400

Range : 0-25.0% Oz Analyzer Output: 0-1.0 v.

Fiow : 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0% G,
EPA Control Limits = & 2 5% of 25.0 % O

= + 0.6256 % Oz
Method 28 A = + .2 % of 25.0% 02

+ 05%0;

PRE RUN Audit: by : . rime: JOIS Temp:_ LG _ °F
| AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DvM % Difference A %

ZERO| 00.0 | .000 | 00.0 § 5| XD | e uBs L N L YA
06D | 5 126 |12l [ sod| (23 | vol3 |1 019

 Time: _{5 Z4Temp: s °oF

POST RUN Audit : by : . LaJelorne 11
IDIT RESULTS

A
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter | DVM % Difference A %
ZERO 0. ) ' a i
. 0 0 000 00.0 OU'\ \ \ m—.ﬁ o Qqa . OL_’Q N } s

A 2G| 509 |14 | 128 | Sor| 12561 |=.033 |7\ |
| _ 3

e

+ Cone. Difference = Act % -~ Exp (Std) %

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Fuli Scale Value

Span % Difference = Act % _(ppm) - Exp % (ppm} X100
Full Scale Value '




ZERO / SPAN CHECK DATA SHEET #15-3

Date 94-3 =20 2. Analyte: CO (15-3)

Uit : s 2100 Run #: 3

Zero Cyl. # i&%m@ J-f  conc.:  0.00 % CO Cyl. Press. : _ 400 _ Ps
Certified by MR L QLN Date : O#wf @M@‘%

Span Cyl. #: L’f%ﬁﬁiﬁ)’:ﬁ Conc. é’{ H¢> % CcO Cyl Press.: [3¢dy Psl

| Certified by : _ATR__L1GLA [ T Date : _/ {~ 1= O F

Analyzer : Make : HORIBA Model : PIR-2000 SN : 408005

Range : 0-10.0 % CO Analyzer Output: 0 - 1.0 v.

Flow: 1.5 SCFH Measured by . Rotameter

EPA Span Value =10.0 % CO
EPA Control Limits = £ 2.5% of 10.0% CO 0.25% CO
Method 28 A = £ 29 of 10.0% CO = = .02 % CO

W ot
H-

Time: _J OIS Temp: [ R °F

PRE RUN Audit : by : &l

AUDIT RESULTS
Point Expected Response Actual Response ' + Conc.
# Meter DVM % Meter DVM % Difference A %

ZERO | 00.0 000 00.0 OO0 | XD | s m[ﬂ mmlﬂ "'“’“‘ {g(m
SPAN (g o |, 490 | 4 40| A | 440 | 4.4l » DV LS

e

Time: 1520 Temp: 1Y °F

DIT RESULTS

Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%

ZERO ! 00.0 .000 00.0
co0 [ow |~ ode [~k o5

S| g 0| Hae| 490 |Har | A Hoazy | ozl [ 219

+ Conc. Difference = Act % - EXp (Std) %

Zero % Difference = Act % (ppm) - Exp % {ppm) X100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm} X100
Fuli Scale Value




QUALITY CHECKS DATA SHEET # 16

UNIT : 2 (0D RUN D DATE: =3 ~20i2
Eic? mocouple oheck °F TIC#13___ D2 oF
TIC#2 — °F Tic#14___ DL °F
TIC#3 L8 °F Tic#15__ 238 °F
TIC #4 =i oF TIC#16___ S oF
TIC#5 S%b oF TIC#1T___92d of
TIC#6 SHb °F Tic#1s____ {0 oF
TIC#7 563 °F TIC # 19 I o
TIC#8 5% °F TIC#20__ T oF
TIC#9 °F TIC# 21 T oF
TIC #10 R °F  TIC#22__ T oF
TiC # 11 SHB oF Tic#23 T oF
TIC # 12 Ly °F TIC#24 op

Thermocouple Readout:
Pretest zero and span check and calibration

ZERO ! 4 °F Adjito_O.0 °F  ZERO_- !
sPAN_AZ . °F  Adj. to ZDXOLOCF

post test zero and span

SPAN 19997 oF

% difference

Difference_ CUS__ %
Difference™ s OIS _%

Thermocouple Readout Pretest Linearity Check

0 OO _F 200 =204 F 400 =HOO.{ oF
so0 = <000 o s00 =19%4 °F 1000 =9999 °F
200 =M994 oF a0 =13994 oF 1600 =15%%de oF
1800 = 11999 °F 2000 = 2_1;&%2{3#

Sample Train Leak Check Pre Post_*
C-gas Train Leak Check Pre @ Post %
S0, Train Leak Check Pre 5 . Post_~
Static Gauge Zero Check Pre Post_\/
Scale Check Pre: 1342 — 3.0 € /D,D

C Post: [2aF = A A /DO

Stack Cleaned Prior to Test Run : YES

NO X






CLIENT : Lennox

TABLE 1 —- RAW DATA

e e e e R R R R SRR R Rk sk R ek kR Rk R R R

TIME METER
READING
(MIN.) (CF)

0 603.000

5  604.500
10 607.711
15  609.463
20  610.982
25  612.412
30  613.937
35  615.843
40  617.921
45  619.999
50  622.085
55  624.004
60  625.650
65  627.570
70 629.489
75  631.409
80  632.945
85  634.301
00  635.741
05  637.277
100  638.814
105  640.460
110 642.002
115  643.543
120  645.085
125  646.627
130  648.073
135  649.434
140  650.719
145  652.080
150  653.441
155  654.801
160  656.087
165  657.448
170  658.733

660.018

DELTA
H
(IN. H20)

METER
TEMP.
(DEG. F)

TEST No. : 4
DATE 04-Sep-12
PERCENT PERCENT
CO co2
(%) (%)

0.92 4.30
0.10 12.30
0.38 2.50
0.50 2.90
0.57 3.30
0.44 7.20
0.28 8.10
0.13 8.70
0.12 8.40
0.17 7.70
0.22 6.90
0.56 5.90
0.20 10.40
0.09 9.00
0.17 8.40
0.40 6.50
0.68 5.50
0.63 5.60
0.33 8.80
0.21 9.40
0.15 9.20
0.22 8.10
0.19 7.80
0.16 7.40
0.16 7.80
0.25 6.50
0.43 6.10
0.39 5.90
0.30 6.30
0.27 6.80
0.38 5.60
0.49 4.60
0.60 4.40
0.66 4.40
0.71 4.30
0.74 4.30

S02

COCENTR.

PPM




180
185
190
185
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285
290

661.303
662.589
663.874
665.092
666.377
667.595
668.812
670.030
671.248
B72.465
673.683
674.901
676.058
677.277
678.435
679.594
680.752
681.8911
683.069
684.227
685.331
686.434
687.593

0.10C
0.100
0.080
0.100
0.090
0.090
0.090
0.080
0.080
0.090
0.09¢
0.080
0.090
0.080
0.080
0.080
0.080
0.080
0.080
0.080
0.080
0.080
0.080

81
81
81
81
81
81
§1
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81
81

0.76
0.80
0.91
0.99
1.01
1.06
1.02
1.07
1.27
1.36
1.36
1.52
1.46
1.49
1.54
1.62
1.42
1.42
1.38
1.37
1.39
1.22
1.26

4.30
4.30
4.20
4.20
4.20
4.30
4.00
3.80
3.80
3.70
3.80
3.60
3.50
3.40
3.40
3.30
3.30
3.30
3.20
3.10
3.00
3.10
3.10

450
450
475
450
475
475
475
475
475
475
475
500
475
500
500
500
500
500
500
525
525
500
500




TABLE 2---RAW DATA

CLIENT : lennox TEST No. 4
MODEL E82100 DATE 04 Sep-12
METER CAL. Wt WOOD
FACTOR (Y} - 0.935 BURNED(LE, ——— 13.9 Lbs
BAROMETRIC WET,FUEL
PRESS.(Pb) --——— 30.21 in Hg MOISTURE 9 -~——- 16.985 %
LEAK RATE Wit. PART.
POST (Lp) -— 0.000 cfm COLLECTED ~——- 04705 g
WATER METER
VOL. (Vi¢) - 125.7 Mi VOLUME vm ———-- 84.592 mcf
TEST HC MOLE

290 min FRACTION «—- 0.0132

TIME (MIN)  —-—



TABLE 3 ——— FIELD DATA AVERAGES
CLIENT : Lennox TEST No. 4
MODEL ESQ‘iOO DATE 04-Sep-12
AVG DELTA AVG PRCNT
H —— 0.14 in H20 070 I 0.71
AVG METER AVG PRCNT
TEMP. Tm T 80 deg cO2 e 5.51
AVG PPM AVG BAL
3S02 —— 414 PPM coz/ico - 7.76

%

%

%




TABLE 4 -—-- CALCULATIONS

| CLIENT:  Lennox TEST No. 4

MODEL: E£S2100 DATE: 04-Sep-12
STD SAMPLE STACK GAS
VOL. Vmi(std) d) - 78.10 dscf FLOW Qsd =~ - 517.245  dsci/Hr
&
8.62 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) ——- 5.917 scf CONCTRT.C s -——- 0.0060  gfdscf
PRCNT PARTC.EMISS.
MSTR Bws  —— 7.04 % RATE E ———— 312 g/Hr
BURN MOLES OF GAS
RATE BR 1.08 Kg/Hr  PER Lb WOOD Nt — 0.56 Lb-mole/lb
CO EMISSION _ PART.EMISS.
RATE e 123.01  o/Hr RATE e 2.88 g/Kgdry
& fuel

113.58 g/Kgdry
fuel



TABLE 5 - PROPORTIONAL RATE VARIATION

CLIENT : Lennox TEST No. : 4
MODEL: ES2100 DATE 04-Sep-12
TIME PPM PROPRTN. PROPRTHN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
5 525.3 99 100
10 524.0 98
15 528.9 99
20 528.5 99
25 530.2 100
30 530.1 100
35 530.2 100
40 529.9 100
45 528.4 8%
50 530.5 100
55 531.8 100
60 532.1 100
65 532.1 100
70 531.8 100
75 532.1 100
80 532.0 100
85 532.2 100
80 532.0 100
95 532.0 100
100 532.3 100
105 531.6 100
110 533.1 100
115 532.7 100
120 533.1 100
125 533.1 100
130 533.2 100
135 533.2 100
140 533.0 100
145 533.2 100
150 533.2 100
155 532.8 100
160 533.4 100
165 533.2 100
170 533.0 100
178 533.0 100
180 533.0 100




185
160
195
200
205
210
218
220
225
230
235
240
245
250
255
260
265
270
273
280
285
290

533.4
533.0
533.3
533.0
533.3
532.8
533.3
533.3
532.8
533.3
533.3
533.2
533.7
533.7
534.1
533.7
534.1
533.7
533.7
534.2
533.7
534.1

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100




COMPUTER ENPUT DATA SHEET #1

cient _Lesnon Heartn P
Address: Sz ‘nl’% %@g@ A if\;
NN, %m

Phone: 2 & 23-135 110D N ;575 AL ~-17201 5

Run No.; LDate of Test: - T “'QDL&__Bum Rate: [.0&3 42

Mode! No.: 2 _ D min i:l min-1.25 L '

Stove Type: ij Cat @ Non Cat D Pellet D 1.25-1.9 D max D insert

Dry Gas Meter Y Factor:_, ArS Post Leak Rate: ;Q@m___cfm Time:wﬁ;{?;_mxn
(0.000) (Data Sheet #2) {.000) (Data Sheet #2) ‘ {000) (Data Sheet #2)

Dry Gas Meter Volume: %H‘ o o | | cf
(00.000} (Data Sheet #2) e

Stack Flow: 3309 ssoim A 191 in. Hz0
(00.000) (Data Sheet #2) _ (.000) (Data Sheet #2) ]

Maximum Vac.: ' (.4 O Barometric Pressure: 30, U in. Hg
(0.0) (Data Sheet #2) . ‘ {00.00) (Data Sheet #2)

HoO Capiured: !/ 2*5?} g
(00.0) (Data Sheet #3)

Front Half Catch % Of Total: 353 * E-Q % Total Particulate Catch:__" 4105 g
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)

Flue Gas Moisture: : 7* 043 Ci %
(00.000) (Data Sheet #7)

Particulate Emission: <0930 gr/dscf
(0.0000) (Data Sheet#7)

Relative Humidity: SO QO % RH Ambient Moisture: / .S’ % H»,O
(00.0) (Data Sheet #8} P (0.00) (Data Sheet #8)

337 209~

Preburn Fuel Wht.: bs. Coal Bed Wt.:_ods ibs. Test Fuel Wi.: j ?55’1 Ibs

(00.0) (Data Sheet Sheet#3) (00.0) (Data shest #8) -(00.0) (Pata sheet #8)
i "/,
Heat Output (EPA Default): }3 0S990 BTU/hr

{00,000,0) (Data Sheet #8)

B
Kindling Fue! % Moisture (wet): Ci c:!(,q % Pretest Fuel % Moisture (wet): Y’S(?-fﬁ ﬂ %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry). 2, (‘fm % Test Fuel % Moisture (wet):__ (G Cigg %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

Fuel Higher Heating Value (dry): . “
(0000) (Data Sheet #11) i , BTU/b.
Stack Static Pressure: — \ O?J(f" in. H0O
(+1- 000) (Data Sheet #12) e
Average Ambient Temperature: 7 Q, °F  Stove Temperature Change:_— G Cf ii
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)

Test Gt i@ﬁ.‘"‘m | b W@ sz,?g@
£ JSHe” LD T



3

METER BOX DATA SHEET PAGE # 2 Page: 1 of
ONIT: 5 2000  runi_ B DATE: -4 —202
Meter Box__ S §’fj Y Factor: L9
Leak checks: __ S "Hg @ _&Q_J;.,dm "Hg @ cfm
IS "Hg @ & cfm “ Hg @ efm
Inject $0? @ 100 coimin.  Nozzle: Probe @ 3/8" od Initial Volume:____{, {0
ROTO: PRESS: ,gi-, SAMPLING RATIO: Ay _:1 Bp: "30{'22}
’ METER - SAMPLE STACK DELTA |METER| SO0z ROTC | PUMP
MIN ] TIME READING MDCF DSCFM H "TEMP PPM | TEMP | VACC
0 Tloso | L3, 00 | ——— [9.410 [iS | 24 1315 W |20
51 56 | LY. 5D | —— [201L5 Lo | | OS |TM |e
O ool e (Lo 0749 | 2| 171325 71 |40
Bl o] (4. 463 |Loq 93 [9.35% 1 /S | 29 | 515 77120
| 0 (10 9%2 | [0:982|905F | U3 |78 Yoo 1R (20
B 5| Gl diz Lzt 939 JY TR 3S 1% 2o
0 55| iz a%3 | G339 | LK 23 | 78 |30 |18 120
B | 55| L5 %493 | LIS, R43 | 120331228 | 18 10D 1Y |20
T ap |10, Gz] [ 12030 (28 (N 108 g |30
B 43 L14.998 [L19.99% 2.0 | 28 |79 | NS T 130
0 | gl (12 085 |12 0FF |Isz | 25 %0 EERER
% | 95| (2, cof | Lzd ooy | 950 L | e 1356 (30
ROTO PRESS: \ |<6 - TOTALS: ﬁqi?ﬁg gﬁs‘ Q’B} BP.: 30’22
0 11[50] L1s LS50 GIS. Lo K32 | 23] 8 30013 |30
% | 55 0. 510 (2. 5710 1132 |23 | B0 3w | B0 R0
M 12009 29, 439 | 2T, 984 | 1.0 |23 [ B |36 3o |30
B 6| (B 40T [GBL 90 {9308 | U5 | 90 | 315 %0 [3.0
01 Jo (32995 | (32,9495 [ %2 |2 | %0 dis51 %0 (3D
% | 5 (34300 | 3301 [Fq2y |13 | 90 |900| 30|50
0 20| L35 149 | BS5:29 | 430k | IS | & |35 |80 |30
S 24 ey (B2 930 |15 | WO (29151 %0 (3o
@ 5 [L39.xM ] (38,3197 N1 | Fo 1350120 130
- 35 | GHo. 4C0 [ (Mo Yol esq | IS [ 1375 13 |So
i, | (M2 62 | (92000 9229 | .5 | %) 350381 |30
S 4y | GH3 43| (4394319883 LIS %1 |38 1w 3.0
TOTALS] |17, S5 40,01 93 MAX VAGC = .
" |TOTALCuFL TOTALS: 25&3’?2_ 4\@(’4‘” /8::3‘{ AVG. BP:




-2 ofS

Pageﬁ .
 pATE: a1~ ¢ —20l2

METER BOX DATA SHEET PAGE # 2 | .

uNT:__EDZI00 RUN:

Meter Box__ St Y Factor_s 50

Leak checks: ___ S " Hg @_1 O cfm " Hg @_.__6m

) /5 Hg @£ cfm ___"Hg @——cm

Inject S0 @ 100 ce/min,  "Nozzie! Probe @ 3/8° od  Initial Volume: [S0U

ROTO: PRESS: __ (J% - SAMPLING RATIO! 3 1 BP: 300,22
METER ~ SAMPLE STACK | DELTA [METER| SO02 ROTO | PUMP

mn| Tive | ReEapING | MDGF DSCEM H | Temp | PpM | TEMP | VACC

= se| Gl s. o5 | (49,085 9. 289 [+)5 |35 13130
126 | Tac 23 | el e Zags | 13 18 4o B) 130
A (49,003 | 48613 B dal & R ISREDRS
T3] s | LMD 43¢ | (M9, 939 =Ad .10 | &1 |450 181 [3v
W[ 5 |50, 1% | L5019 K aGla 12 )2 | B 142519t | 3D
"] Js | (52 080 (57,090 B. 90 | 12 | &1 | 42518) 130
BT oo Cas D9 [LS 3,44/ %A [\Z | §) | 475 |l 100
|56 | (s ¥0) | LsH 8O YN | O] B | 95918 130
] 5y | L 083 L3, o83 [ B Sy |22 | Bl |HES 31 (30
T 3y [L,5 1 949 LS HH8 4] [ 10 ) | YSO[ %] |30
M| 2y | 5% 733 (581331041 1110 | 3] 45521 30
T8 2| OLD 0lg | LOOIE A M | 10 T EI IR EY
ROTO PRESS: ‘)i TOTALS: Q47 L 168 ‘%T?_” BP.: 30‘2_2
T3S0l (Ll 303 (G303 [TH! L /1O R) 450 1% |30
W[ sel CLz.5%3 [(L2S89 7097 | 10 51| 4505 30
::: /i QL;E.%“)'-/ Y [1az3 [ +09 | Bl g5l [3.0
— oy [(GLS Tl (LS. 05240 |10 L &) Y50 B 30
] 15 [Cedo377) [ Wl 310 17333 AT EEER
- [y . 595 L 59512333 | o] 81 41531 |30
bl RS U 25 T LY. %121 2533 .09 Bl 1415 [ %) [30
e A e Mot e

DI T el Y1 033F |09 Bl - \
= 3ol L1z dey [ QI LS 17533 J09 5 :';% 3 35
Bl UBGES LU L | 195 OGR4 %30

I | TOTALS|G%.9591 110 7] g2 " [MAXVACC=

iy TOTALS|%4(_, S| 2 4 T 19y ¢ |AVG. BF:




METER BOX DATA SHEET PAGE # 2 Page: 3 of

UNIT: & 572080 run: 9 DATE : G~ A-a0]E.

Meter Box__ = H Y Factor,_1 145

Leak checks: R Hg @190 cfm “"Hg @ cim
LB 0 Hg o @10 cfm "“"Hg @ ofm

Initial Volume: ey

inject SQZ @ 100 ce/min, Nozzle: Probe @ 3/8" od

£ 1385

sﬁ(}w

ROTO: PRESS: ‘gﬁ, SAMPLING RATIO: R { ' 1 BF: 3@¢ j‘g
METER SAMPLE STACK DELTA IMETER| S02 |RQOTO|PUMP

MiIN] TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
200 (1555 | e, 08 |l 058 | Ivzy [\ oF | =l |45 11z
1w g e [0 LAas? 0o [ F TS0 %1 2.0
0] 0| 78,4755 184935 LS| oB] ) | Soold) |20
7] s | 19.894| (1959 LA [ o%] & |50 | 120
%] 5 L3052 |LEe s 2] Lash 0% & | SO0 | 4w
25| /5 | L3 L0) | (o8L9i |65 |, 08| Bl 19 %l | &
0 70 L33, 069 | LB OLY | Last | ox | &( S| |40
7| e | Lo 021 | it 22| Lzl | OB| B) |S251%) |20 |
20| B | LBs. 53] |LES 33| Ltal] O3B 3] [ sex| B 120
25| 3c | (0459 | 3L 39| LIsH | 03| Bi | S0 | B 25
0] 4o | (31543 | 631592 | (IST | 03} B) | 560 |81 1E0
208 (Lse 38 (391
ROTO PRESS: TOTALS:| ™ e BP.:
300 1.
305 |
310
315
320
325
330
335
340
345 T 7
- S\ |50 |47

T TOTALS: IR MAXVACC= [{ (%
TOTAL Cu thh.&ﬁ %‘“{ﬂtfz_ . \I\ TOTALS: %,?} ch" T Hmbﬁzf@\ AVG, BP: 39&1; e
: E—— L T i
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PARTICULATE CATCH / MOISTURE DATA SHEET # 3

uniT:_ ESTICO RUN:___“t _ DATE: 9-4-172
SCALE |  WEIGHT
scaLE creck| LEVEL ZEROED 205.0 g 264.0
INITIAL ; v N 590.0 g 900
FINAL : v o 885.0 g FHS D
IMPINGER 81 #2 #3 #4
FINAL WT o34 LB f HE8L3 | 123
INITIAL WT LY. 4 £, Y HEdds | s
NET WT GRAMS “49.0 LS 2.3 I3
. TOTALCATCH: (25} GRAMSH20
FRONT HALF

BEAKER # Z2 |
FLTER#  $5F | DESC. ACETONE
FINALWTg | < JIS& enaLwT g | L0%. 3054
NnmAaLwTg | WA ZT NmALWT g | 103, 2705
NET WT g L0829 NET WT g 03573

voL.pesc.mi 10O

BACK HALF

FILTER # 55 3
FNALWTg | 455
INmALWT g | + 2803
NET WT g OS2
BEAKER # 2L A, 24 25
DESG. ACETONE | METHCHLOR | Ho0 H,0
avawre /00, sl S8R0 (0l 4365 | 99. 12D
NTALWT g 1/0S. 9 144 [1of SHE ols 3951199, B95] -
NETWT g Jd o oYL oL10] (ot
voLDESCml| 153 75 150 pAN S, @_5(?)\1




FILTER TARE WEIGHTS DATA SHEET #4-1

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE | TIME | BY | w8 | DB [%RH
Fr 0l 1930 | Sy | £ | 72 [y
P ANE R RN TR

" into Dessicator : Date: /-{- 7 Time : __[0oU By (1#"’%

", Manufacturer 58S Grade:#25Glass FrontSize: 1fcm  LotNo.: 597590
| Back Size: B8.2cm LotNo.:_“ (YL S5/

paTE 12} 3-12 BY%Q DATE:_-/%-iZ |BY: by |DATE: BY:
FILTER | FIRST ' SECOND n{iE THIRD
# WEIGHT TIME WEIGHT Ti WEIGHT TIME
51F | U32s 1083 | L\A%0 e 17
52F | 1313 056 | LAV YA
o3F NOCYE (087 | 312 1322 |7
54F | .\ LzaY 8% | (290 5L
55F | (330 1o8% | LAY (209 | K Y
86F | (295 oo | (L18F LFIs b
57F | L2t 7101 '.LQ'ZJS%. 3% I
S8F X3 A AR &2 v
59F 19 RLOEERCLE, 58
GOF LAOD do | ke [52%
>1B L Q&1L s | W28 1330 v
22B 1 L8229 ok | 2 2330 53
538 (1828 e | 2%s (337
548 Waath oy | 25\ %‘%*33 v
558 V2RO (105 RN A A5 b
568 283 fiiv | 4 2%39
57B L2153 £ | (e
58B | 233 e | 2428
598 2831, B 2838
0B (28373 WM | 12834
Checked by: ./} fmpan lfafnmfr' Date: O~ [{s- Z.’O {2 Time:_0%75¢




BEAKER TARE WEIGHTS DATA SHEET #4-2

into Dessicator: Date : j D-4-if Time : /{00 By :Cfﬁf
DATE: JO~5 1] BYC:%/‘_____ DATE: O~ Lo~ 1! BY:__C_;%_ DATE: BY:

BEAKER FIRST v SECOND J THIRD

# WEIGHT TIME WEIGHT TIME . WEIGHT TIME

T 079129 s Lo a3z wos |

2 1oL 2865 |3l |[eeastk  |iool]”

3 oL 702 L0 160019 e |7

4 [10%.7L39 | /308 od 90 | jews |

5 [0, 9302 |39 9724304 laf |

6 |91 2050 1320 14110  101o 7

7 97, 132ls |32/ [90.1322. | oy ’

5 0% . a0 | 322 ok Laog ot [

9 [lox.0%04 | /323 | jox090] [lol3

10 LS. 7240 /324 | 105.7238 | Lot# |

T lod. 3791 1325 o 129S | ors |

12| 9%. zinz | »le [9%. 2433 [ule |

13 |lod, JLT R0 oY LS Dol |

14 [97.905% /328 |97 9L 85 | j0/8 7

15 o, 50% 3z [led st e[l

16 [95.712.8Y /330 |48, 728} | 1020 g

17 o eaeis |5 od SwE Loz

18 [[58.95 18 | /B2 |l0BB519 | loep i’

19 | Jols 5337 | 4333 [100, 6233 | [ 102>

20 [10%. 58213y [log.aslg |wey |

27 0% 22D /xS % 2205 |[102s |

22 o5 .9 18 153 | oS, 18 Lozl | L |

23 |04 573 | 4337 | K. ST HE | ] PR

24 |06, Ract /333 |10k 345 ) | a8 | )

25 |09, 1593 | /339199 L5985 | kg ™~
BALANGE ROOM ENVIRONMENTAL CONDITIONS

DATE TIME BY wB | DB % RH
forS-11 | 3ip | OW S [Py [Chedkedty: AV,
JOulo 41 ] JOAD | CW A% | 4o Pate: Ok o (g 1OL

Cw Time : 1L 10
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: , , : Scales: Model: SN:
Erom ) - /4] <2017 Through Sartorius A1208 37010004
160 10 q 100 m : D .
\aLeiggt Welggi'lj W gigfjt weighg Tech Date | Time Bu?b % RH
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
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WOODSTOVE DATA SHEET #4-4
SCALE QA SHEET

Dates: : . Scale: Model EN:
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BLANK PROCESSING DATA SHEET #5

UNIT .

ESTIO0

BLANKS DONE

: g”%i’@j&

run: 4 pateE: FH-I1E

A

B

cC

BEAKER

200 mi
ACETONE

75 mi DICHLOR

200 mi WATER

FISHER OPTIMA
LOT # 01328

FISHER OPTIMA
LOT # ¢l L3590

D\N [“;j'ﬁ ,;"'.’ffha

S leieh e

\ﬁ\%# 3 Héﬁ

FINAL WEIGHT

[10% . 909

ol 3074

1D, Y80

TARE WEIGHT

INERSTY

J0 L 3@»‘5%

b, GlHo

NET WEIGHT

, obl?

00k

s DO

TARE BEAKERS INTO DESC : TIME ;4\ DATE: Rk 2ol
DATE -2 BY - C3ADATE %-2F BY :Cps DATE : BY :

BEAKER | 1 ST
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TIME)

3 RD WT

TIME
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(72,

EINAL BEAKERS INTO DESG : TIME :3-2% DATE : O 20

DATEF-2% BY < DATE#.
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BEAKER | 1 STWT
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TIME
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B
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FINAL QC

DATE | TIME | BY
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NET PARTICULATE CATCH CALCULATION DATA SHEET #6

uNiT:_ (=S 24D RN 4 oaTE: P41 2
BLANK CALCULATIONS
Acetone : - w00ld g+__ 200 mi= » OOOO@@‘

+ DO, g+ 75 m= . 0000l

Dicholoromethane :

Distilled Water : . QOHD g+ ___ 200 mi = « LOVOZ O
FRONT HALF CATCH
aLters:  » ORZ9 g-__ | (0000 g) = 087249
Total Catch # of Filters Blank Value / Filter
seakers: « OB8S3 o Joo T (00000T g)= v o4 Y
Total Catch ml Acetone Blank Value / ml Acefone
TOTAL FRONT HALF CATCH (03
BACK HALF CATCH |
eters: QLS Z  g- | (.0000 g)= L OLSZ,
Total Catch # of Filters Blank Value / Filter

BEAKERS : oot -

Acetone:‘*’zf(-ﬂl’{* g-__ 130 (L0009 _g)= 750

Total Caftch ml Acetone ?Iank@ue / mi Acetone
LY
Extract: «OIAZ g- 75 (LO0OOL{g)= O 1
Total Catch m! Dichicromethane  Blank Value / Dichloromethane
L
Water: __} JQ%L‘ g- 35V (‘OOOOZO gl)= \ ) O)‘?‘
TFotal Catch ml| Water Blank Value / Water
TOTAL BACK HALF CATCH : 3032
TOTAL CATCH : 4708

% FRONT HALF : 356

g/mil
a/mil
g/mi




TEST DATA SHEET#8
UNIT : ﬁ% E»f N RUN : Li DATE : Cg . Lg -J?u..ﬁi.}ia

Test Chamber Air Velocity Start : Q@ Stop g? Avg.: ij A

&0 %RHIS  %H0
U O g RrH_[S %H0

Weﬁ Buib f Dry / Bulb
pro:WB:_Z DB: 2
post:we L5 pe: 2%

Average : S50.0Q %RH 35 %HQO

Empty Stove Weight (Ibs) ezt tack & oil seal T Wet i "7 Dy 0. O

Kindling Weight (Ibs) : Paper: e ? Wood : [, La
, -

Preburn Fuel Weight : |4 le -t T Total ;34w 5{

Kindling & Preburn Fuel Welight (wood only) (Ibs) Total : 33 :‘:%

Coal Bed Wt Range (Ibs) 3 4 - zﬁ Scale : 3, 3“% - 25%
Upper : .25 x fuel weight : Always round DOWN to nearest tenth o
Lower : .20 x fuel weight : Always round UP to nearest tenth Actual Coal Bed Weight Q é

Maximum Coal Bed Removal (Ibs}) : ((_iu?’_‘};__ __Qi?w?_) +2).25= —m%ﬁm

Test Fuel ‘ - (.75"x 1.5" x §" spacers ) = J(J pcs
Dimensions Length in inches ~ No. Pcs Weight in lbs % of Load
21 4" 1% 3 4 2. 374
A% x 4" . ri{j Z"' % Q'::z‘ (jﬁsz;ﬁ

Test Fuel Weight: /3.9~ lbs _

Estimated Dry Burn Rate :

- .
134 - (139> )8% ) 60 [ 0F>D  kginr
2.2046 | 240
TIME P
Estimated BTU's/hr : 19,140' % {2 X j oL = [9059.0 BTUshr
100 DBR
EPA Default Efficiencies ; QMNon-cat 63 Cat: 72 Pellet: 78

S TE o

R e T




WOOD STOVE OPERATING DATA PAGE #9
Unit: &S 00 Run : o pate: ﬁ”'}“‘ﬁi “‘“;Q_!_Z
FIRE STARTED:__ G 13D
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to
7 ! at start of preburn.
SECONDARY AR : AL CATBYPASS : __A) 'fﬁ

CHARCOAL BED_PREPARATEON :
Raked and leveled prior to each warm-up { preburn charge. At11, min. pnorto loading

fast fuel, raked and leveled. In stove 20 sec.
TEST:
DOOR wide open during loading («‘5 mfin- 33 sec. y
PRIMARY AIR : Opened full for first__.5 min., then set to run setting of [

SECONDARY AIR M A CATBYPASS : __. AJlA

PAN: o | s

ON during warm-up ‘ @i OFF during preburn

ON first___ oAb | 3 minutes of test { Qﬁﬂ) OFF balance of test run

Fan speed setat _&vyed
WOOD DATA: KINDLING: A mix of the grades listed below:

SiZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma  Std. or better s. grn D fir
TEST: 2x4 Packwood - # 2 orbetter s. gn D fir
4x4 . Packwood # 2 or better s. g D fir
PELLET FUEL MANUFACTURER : AJ_/A BRAND : A /ﬁf};
/

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were gither / s or f ﬁ(.g inches,

1st warm up / pre-burn fuel charge { ‘% ibs.) added at Cﬂqb

2nd warm up / pre-burn fuel charge ( %5 lbs.) added at O exd

3rd warm up / pre-burn fuel charge ( __Ibs.) added at

4th warm up / pre-burn fuel charge ( Ibs.) added af

5th warm up / pre-burn fuel charge  (_ fbs.) added at




TEST DATA SHEET #10

‘Date: Q1 - é”f -2l

Unit : s 200 Run :
Room Temperature ! (J@i °F Temperature Correction Set‘?,.w,__?gs ' No
Calibration Gheck: 12.0% + o ~ 0.2% 7+ Y&s. o Mo
Time Test Fue! moisture reading taken : i ;3
pc#| Dimen, [Use|  TOP ,,.._QQITQM SIDE | AvgCorrected
P 2 ] K 13 100 Lo 10.9 |, Dl
5 :
3
4 | 24 | P [ /83 18,3 8.2
§ | 248 | P | [F.0 /81 7349 €0
6 2"x4"x§’ P L(}! O 184 2.9 | %Jc‘
7 | 2'x4"xg' | P e
8 2"x4"x g’ P (éw
- _
10
11
2 Javdei | T 9. *%' 20 | 200 | 200
3 H Tl 2ub 145 20,/ 20 |
4 I' T 29.% 213 203 0%
15 1 whvi,” T 205 204 20 €2 20.3
o] o Tl Zo3 213 zi o | 2hl
17 ~ [Gwe3
18 e
19 )
20 | Spacers | T | 2z | Y2 2, (o 225
Key for Use : K=Kindling P= Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL.
Dry Moisture % : ] ['O(aq_ % % 3(& 204012 %
Wet Molsture % : =3 Cﬂa;{"% 15.513 -*’% JUA%y 7 %
0,
To obtain Wet from Dry : 1?30:_ cy/: D?VWRR:EZ?:;Q = % Moisture, Wet Basis

Acceptable Ranges : 16 - 20 % wet: 19-25 % dry (17.5-22.5 on Meter Uncor. readmg) at 70°
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Date : q -+ ~z202

ZERO / SPAN CHECK DATA SHEET #15-1

Unit :

Ea 200

ZeroCyl. #: ié?m(l 8“"@\ Conc. :
Certified by : LML R LI QULIDE
Span Cyl. #: _.. u%q%ﬁ
Certified by : ALK U
Analyzer : Make : H

Analyts : CO2 (1 5-1)
Run#: éf
0.00 % CO» Cyl. Press. : _“4¥0__ PSi

Range: 0-25.0% CO2 .
Flow: 1.5 SCFH

EPA Span Value =25.0 % Cco,
EPA Control Limits = + 2.5% of 256.0 % CO, = + 0.625 % CO:
Method 28A = + .2%of 25.0% CO; = £ .05 % CO2

Date : -} @ “Q‘Lfi‘

I PIR-2000

Date

o CO, Cyl Press.: |30 PSI

J{ - [~ O7F

SN : 407069

Analyzer Qutput . 0 - 1.0 v.
Measured by : Rotameter

PRE RUN Audit: by : & wmﬁ&gf‘v Time: (A5 Temp: L4 °F
| AUDIT RESULTS

Point ~ Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO "
SPAN | .0 . | . -
uh % | Jas 120 ] 493 | 438 | 12.24 ,0IO 039
POST RUN Audit : by : waﬁa{% Time : _HofQ Temp: T3 eF
‘ AUDIT RESULTS '
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 - . N |
SPAN o0 | 098 L 0LY COLE YRy

% | et 1220 |48 | ik ] 1210 | 040 b it |

+ Congc. Difference =
Zero % Difference =

Act % - Exp (Std) %
Act % (ppm) - Exp % (ppm) X 100

Full Scale Value
Span % Difference = Act % (ppm) - Exp % (ppm) X100

Full Scale Value




7ERO | SPAN CHECK DATA SHEET #16-2

Date : ci - =201 Analyte 1 Oz (15-2)
Unit : =5 2000 Run#: L{
Zero Cyl. #: jl@gmﬂ 3" P( Conc. : 0.00 % Oz Cyl. Press. : _* Ity PSI

certified by : _ALR SRS AR
spanCyl #: __ HEHOS

Conc. : _| % O

Analyzer : Make : TELEDYNE Model : 320 A
Range: 0-25.0% Oz
Fiow : 1.5 SCFH

EPA Span Value =25.0% O, -
EPA Control Limits = £ 2 5% of 25.0% 0, = ¢ 0.625 % O2
= +

Date : Q4 -[9-0O

Cyl. Press. : __ %) PSi
Date - H” /- Qm?

SN : 37400
Analyzer Output: 0-1.0 v.
Measured by : Rotameter

Method 28A = + 2% of 25.0% O 05 % O3
PRE RUN Audit: by : CLdacdul rime: OIS Temp: LX___cF
| AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%
ZERO ' e
00.0 .000. 00.0. w‘u ’(xﬁ o, U?&% m.‘ mw - H*Z;
SPAN - , _
260 | a0y 126 e | 5] 12rr | ol 11619

POST RUN Audit : by :

AUDIT RESULTS

Time : EL‘U Temp : ﬂlﬁ _°F

Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%
ZERQ e
00.0 .000 00.0 | ¢xs 1 | 003 \ U%i;: 4o 3 }5%%
SPAN " , . . '
Lt 04 |12 | 1e6 | 5o | 12093 | vo43 | 110

+ Cone. Difference = Act % - Exp (Std) %

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - EXp % {(ppm) X100
Full Scale Value




ZERO [ SPAN CHECK DATA SHEET #15-3

Date : C‘!”"é!’ -20 2 Analyte: CO (15-3)
- ‘ L

Unit: L5 2100 Run# : )5

zoro Cyl. #: _LORTAC Z-A  Cone.:  0.00%CO Cyl. Press. : _ 400 _psl
Certified by AR U LN, Date : _(O*-/ q”@’{f

Span Cyl. #: T HENAOS  conc o G¢) %CO Cyl Press.: [3¢C6S Psi

| Certified by . AlK_ ;_.:ei 5 S Date : // ~ = O’;L

Analyzer . Make . HORIBA odel : PIR-2000 SN : 408005

Range: 0-10.0% CcoO Analyzer Output: 0 - 1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =10.0 % CO
EPA Control Limits = + 2.5% of 10.0 % CO
Method 28 A = = .2%of 10.0 % CO

+ 0.25% CO
+ .02%CO

PRE RUN Audit: by : & WJadiams . Time : ﬂlTemp : (..f!! °oF

AUDIT RESULTS
Paoint Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%

i i 4 &

SPAN 14 o | 490 | 4 90| 44p | 440 | 4. 41l « DA L0

e

POST RUN Audit: by : Coladudenrse  Time: I Temp: T3 ek

RUDIT RESULTS

Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%
ZERO -
. 00.0 .000 00.0 0.0 | o |7 wa : Ll p ~ sl
SPAN | 17100 1~ | & e . |
yq.0|.490| 490t a0 |99 | 49U O | 210

+ Cone. Difference = Act % - Exp (Std) %

Zero % Difference = Act % (ppm) - EXp % {ppm) X 100
Full Scale Value -

Span % Difference = Act_% (ppm) - Exp % (ppm) X100
Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-4

Analyte :

SO, (15-4)

Date : S -l =—goil
o e £
Unit © EEE) 0 Run#: f
0.00 ppm SO2

Zero Cyl. # . _;Lb%fﬂ
A

Certified by : 1 & L1G)

Span Cyl. #: %Z@%ﬁ

& g‘ﬂ Conc. .
250 ppmSO;  Cyl Press.: HeFD _Psi

Certified by :

Cone. :

Me LQUIDE

Analyzer : Make : HORIBA
Range : 0-2500 ppm S0O:;
Flow: 1.5 SCFH

Model : PIR-2000

EPA Span Value = 2500 ppm S0,

EPA Contro! Limits =

+ 2.5% of 2500 ppm

Cyl. Press.: 40 PSl

Date : _(O* 1[ "‘} C}“@i?‘g

Date : (2 [=.5% 2L04
SN : 403019
Analyzer Output: 0-1.0 v,
Measured by : Rotameter

SO, = + 62.5 ppm SO,

PRE RUN Audit: by : ke AIs Temp : Qac? °F
Point Expected Response Actual Response + Conc.
# Mieter DVM PPM Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 ; . P
S0 D | = { tqgk"ﬁ = {, ﬁ?%ﬂ'ﬁ mﬁv:}u?%
B SR S | 1252.95 2950 IR
POST RUN Audit: by : _C~Lalo 'T >4 Time : FLQ Temp: T3 °oF
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 | s+ . o oy
o w3y g3 | ~99E3 [T AT
SPAN P . o - o
50.01.500 1250 50 | 1591 | 285§ | §.500 |, L0

+ Cong. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - Exp % (ppm} X 100
Full Scale Value
Span % Difference = Act % (opm) - Exp % (ppm) X100
Full Scale Value




QUALITY CHECKS DATA SHEET # 16

UNIT : 52 (4D RUN:_“t DATE : b - 4 ~2002
i?g ?@ocoup!e Checf-'-w oF TIC#13 el oF
TIC#2 — °F TIC # 14 Ll °F
TIC#3 (o) °F TIC # 15 [Fh0) oF
TIC#4 b oF TIC # 16 S04 °F
TIC#5 (b2, o °F TIC #17 44949 °F
TIC #86 L ¥ °F TIC #18, {43 °F
TIC#7 Loy °F TIC#19____ —" °F
TIC #8 Con °F TIC # 20 . oF
TIC#9 °F TIC # 21 J— o
TIC # 10 ——= e TiC#22___ T °F
et _ ShT °F TIC#23__ °F
TIC #12 PN _°F TiIC#24____ o

Thermocoupie Readout:
Pretest zero and span check and calibration post test zero and span % difference

ZERO. =\ 4 _oF Adjto_O.0 °F  ZERO_=:\ °F Difference_ W5 %
SPAN_ZOULAAF  Adj. to Z001200°F  SPANZWO:4oF  Difference_t O1Y %
Thermocouple Readout Pretest Lihearity Check:

0 =__0L °F 200 =_200& oF a0 = o2 o
600 = LU0, O °F 800 =_ 194, °F 1000 =S99 °F
1200 = 11A%.¥ oF 1400 =_)3945°F 1600 =_t994.& °F
1800 = 1094.4 °F 2000 = ZOOMOOF -

Sample Train Leak Check Pre _ L/ Post _+/
C-gas Train Leak Check Pre _V Post_v/
SO, Train Leak Check Pre _ v/ Post __ v,
Static Gauge Zero Check Pre E Post

Scale Check Pre: |3 34 = /DD
Post: 2.9 — 2.4 = /0,0
Stack Cleaned Prior to Test Run : YES NO ﬁ '







INSPECTION CERTIFICATE

CUSTOMER; LoEz Tess O - DATE OF INSPECTION: Forr: s
T Avomess 13235 Pravie Cieee MN=Zb-0Z 934 Ellor Aveoue W
o NEexT INSPECTION DUE: Seattle, WA 98119
Sumnps W G829 N DUE: Ph#(206)284-6090
A Cé( AN ([ S ~03 Fax#(206)282-6612
TECHNICIAN: o M ellan (_:ZP}EIC A TIon TYPE
AUTHORIZATION STANDARD
SIGNATURE! — 1509000
_ MIL STD-45662
EQUIPMENT TESTED
INDICATOR Base OPTIONS INSTALLED
Maxe _Ad 2dh PRINTER
MODEL __\ AT SCORE BOARD
SR# 6 404 COMPUTER
CLASS 0 OTHER
CAP.
.| PRE-TEST @ PosT-TEST MANUFACTURER TOLERANCE
4949.9
448 .7 {000,0
Corner TesT P V/ -
SHIFT TEST P _\/ /
StaTIiC TEST ZvmNn. U
WeicHT Kit# NIST#
Seriar NUMBERS oF WEIGHTS USED (OR COPY OF CERTIFICATE)
13-\ T23-\4

ANY CHANGES TO DOCUMENT OR SCALE NOT AUTHORIZED BY
Pumirs & Morris Scaie Comrany VOIDS THIS CERTIFICATE.



WASHINGTON STATE DEPARTMENT OF AG CULTUR

METROLOGY LABORATORY

Receipt Date: January 29, 2002 State Test Number: L2017-1

Test Date: February 13, 2002 Group ID: SHOP

Report Date: February I3, 2002 Due Date: February 13, 2004

CALIBRATION REPORT

Phillips Morris Scale Company - ltem(s) Submitted: See Table Below

934 Elliott Ave. W Specification: NIST HB 105-1, Class F .

Seattle, WA 98119-3608 Condition: Good

Contact: Todd Mackie Temperature: 21.0°C

Phone: 206-284-6090 Pressure: 762.0 mmHg

PO Number: 2-2-009237 Humidity: 35% RH

SOP; 8 Technician ID: DWW

Description, Value / Range  Qty Material Manufacture Serial Number

Test Weight 1000 1b 5 Cast Iron Rice Lake  OFTO0, OFTI, OFT2,

5
Test Weight 500 Ib 12 Cast Iron Rice Lake (?;m T23-20,
' T23-24, T23-26, T23-28 to

T23-32

Test Weight 501b 30 Cast Iron Rice Lake  877B, N1039, N1041, T25-
1to T23-10, T23-15 0
T23-28, WA171-0,
WA1712-0 to WA172-2,
WA173-2, WA237, X694

Test Weight 251b 2 Cast {ron Rice Lake = WA238, T23-11

Weight Set, 7 pc 101b -8 oz 1 Stainless Steel Rice Lake = WAI177-7

Weight Set, 12 pc S5kg-200g 1 Statnless Steel Rice Lake  SK

The item(s) listed above have been found and/or left within the stated tolerances for the specification stated above,
except as noted. The item(s) listed above have been compared to the Standards of the State of Washington, which are
currently in control. These standards values are traceable to the National Institute of Standards and Technology (NIST,
through NIST Test Numbers 822/264514-01 and Minnesota Metrology Laboratory Report Number 307 430.
Calibration processes were monitored and found to be in control. The expanded uncertainty (k=2) for each item listed
in this report is less than 1/3 of the appropriate tolerance. Results apply to items identified in this report only. This
report may not be reproduced, except in full, uniess permission for the publication of an abstract is obtained in writing

from the calibrating organization issuing this report.

LABORATORY SERVICES DIVISION
WEIGHTDTD MEASURES PROGRAM
LERW

s
AN WRIG
STATE METRDLOGIST
MAR U 8 2007

.l WORMRA2-01, 11/98

NVLAP LAB CODE 200446

Page lof

2747 29" Avenue Southwest % Tumawater, Washinglon Y8512 % (360) 753-5042 ¥ (360) 586-4728 fax



Established 197

i Lokee Testing Labs
13235 Prairie Circle East
‘ Jonney Lake, WA 98390

QUALITY CONTROL SERVICES

LABORATORY EQUIPMENT « SALES « SERVICE - CALIBRATION - REPAIRS
2340 SE 11™ Ave. Portland, Oregon 97214 * Box 14831 Portland, Oregon 97283

(508) 236-2712 + FAX (503) 235-2535

« Www.(C-Services.com

Report Number: LOKT0137010004111208
CERTIFICATE OF CALIBRATION WITH DATA

INSTRUMENT INFORMATION

Calibration Services
Cearificate Number: 1550.01
Laboratory code: 115853

1 ltem Make Model Serial Number Customer D Location
l Balance Sartorius A1208 37010004 WA Lab
Units Readabiity SOP Cal Date Last Cal Date Cal Due Date
I g 0.0001 QCo12 12/8/11 6/9/11 6/2012
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY REPEATABILITY
Test Wt: Tol: Test Wtz Tol: Test Wt: TFol:
100 0.0003 50x2 0.0004 100 0.0001
As-Found: As-Found: As-Found:
Pass: B Fail: O Pass: B Fail: O Pass: M TFail: [O
As-Left: As-Left: As-Left:
Pass: I Fail: [ Pass: B Fail: [l Pass: B Fail: [
CALIBRATION DATA
Standard As-Found As-Left
100 99.9998 100.0000
70 69.9999 70.0000
50 49,9999 50.0000
20 20.0000 20.0000
10 10.0000 10.0000
5 5.0000 5.0000
CALIBRATION STANDARDS
! Item Make Model Serial Number Cal Date Cal Due Date NIiST ID
Weight Set R.L./Troemner 1MG-25KG A45 9/28/11 9/2012 822/274334-07

i

. ‘ermanent Information Concerning this Equipment:

THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL,

Comments/Infe Concerning this Calibration:

Signature: % L,ﬁ%;’/@// '

, WITHOUT THE APPROVAL OF QUALITY CONTROL SERVICES, INC.

Istruments listed above were calibrated using standards iraceable to the National Institute of Standards and Technology (NIST). Calibrati

location of calibration. Calibration data should be reviewed to insure that the instrument is performing to ils reguired accuracy.

on data reflect resulis at the time and

Member: National Council of Standards Laboratories and Weights & Measures




' l\ QUALITY CONTROL SERVICES

Pl LABORATORY EQUIPMENT + SALES - SERVICE « CALIBRATION - REPAIRS
shed 1974 2340 SE 11™ Ave. Portland, Oregon 97214 « Box 14831 Portland, Oregon 97293

Establi

S (508) 236-2712 + FAX (503) 235-2535 - Www.gc-Services.com
" Lokee Testing Labs
13235 Prairie Circle East
» CERTIEICATE OF CALIBRATION WITH DATA
INSTRUMENT INFORMATION
item fake Model Serial Number Customer D Location
| Balance Sartorius A120S 37010004 N/A Lab
Units Readability SOF Cal Date Last Cal Date Cat Bue Date
| g (.0001 QCO12 6/9/11 12/3/10 6/2012
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY REPEATABILITY
Test Wt Tok Test Wi Tol: Test Wt Tol:
100 0.0003 30x2 0.0004 100 0.0001
As-Found: As-Found: As-Found:
Pass: M Fail: [ Pass: B Faill O Pass: M Fail: O
As-Left: As-Left: _ "~ As-Left:
Pass: i Fail: Pass: B Fail [1 Pass: B Fail: O
CALIBRATION DATA
Standard . As-Found As-l_eft
100 1G:0.0002 96,9999
70 70,0001 70.0060
30 50.0001 50.0000
20 20.0000 20.0000
10 16.0000 10.0000
5 5.0000 5.0000
CALIBRATION STANDARDS
; ltem Make Model Serial Number Cal Date Cal Due Date NIST ID
S Weight Set R.L./Troemner 1MG-25KG A4S 10/18/10 10/2011 822/274334-07
ermanent Information Concerning this Equipment: Commentsfinfo Concerning this Calibration:
: 7
*“pician: D, Deleasa _ Signature: A e

THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE APPROVAL OF QUALITY CONTROL SERVICES, INC.

| straments listed above were calibrated using standards traceable to the National Institute of Standards and Technology (NIST). Calibration data reflect results at the time and
location of calibration. Calibration data should be reviewed to insure that the instrument ts performing to its required accuracy.

Member: National Council of Standards Laboratories and Weights & Measures




QUALITY CONTROL SERVICES

v L B | ABORATORY EQUIPMENT « SALES - SERVIGE - CALIBRATION - REPAIRS
" Established 1974 0340 SE 1™ Ave. Portland, Oregon 97214 « Box 14831 Portland, Oregon 87293
{503) 236-2712 - FAX (503) 235-2535 - Www.qc-Services.com

=

B jLoke:e Testing Labs

13235 Prairie Circle East
“Sumner, WA 98390 Report Number: LOKT0137010004100616
' CERTIFICATE OF CALIBRATION WITH DATA
INSTRUMENT INFORMATION
item Make Model Serial Number Customer ID lLocation
Balance Sartorius Al1208 37010004 N/A Lab
‘ Units Readability S0P Cal Date Last Cal Date Cal Due Date
l g 0.0001 QCo12 6/16/10 12/3/09 12/2010
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY REPEATABILITY
Test Wt: Tol: Test Wt Tol: Test Wiz Tol:
100 0.0003 502 0.0004 100 0.0001
As-Found: As-Found: As-Found:
Pass: & Fail: T Pass: B Fail: O Pass; B Fail: O
‘ As-Left: As-Left: - As-Left:
Pass: & Fail: [ Pass: # Fail: O Pass: M Fail: O
CALIBRATION DATA
Standard As-Found As-Left
100 499999 99,9999
70 70.0000 70.0000
50 30.0000 50.0000
20 20.0000 20.0000
10 10.0000 10.0000
5 5.0000 5.0000
CALIBRATION STANDARDS
[ item Make Modet Serial Number Cal Date Cal Due Date NIST ID
: Weight Set R.L./Troemner 1MG-25KG Ads 10/12/09 10/2010 822/274334-07
I
Jermanent Information Concerning this Equipment: Commenis/info Concerning this Calibration:
=]
- \J—/
-~=hnician: D. Deleasa Signature: = >

THIS CERTFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE APPROVAL OF QUALITY CONTROL SERVICES, INC.

““struments listed above were calibrated using standards traceable to the National Instituie of Standards and Technology (NIST). Calibration data reflect results at the time and

Seation of calibration. Calibration data should be reviewed to insure that the instrument is performing to its required accuracy. Calibrations comply with ISO/[EC 17025 and
ANSIZ540-1-1994 quality standards.

Member: National Council of Standards Laboratories and Weights & Measures




Thermocouple Calibration Record Semi-Annual

Thermocouples Check against

Reference Thermometer serial number 9123454
Ice Water Bath BYXS
Boiling Water gAYARS)
Room Temperature 4
Barometric Pressure 20 1O
DATE: L14-2602
TC Location Ice Bath Temp Boiling Water Temp
1 Wet Bulb <7} 2019
2 Dry Bulb 2720 70173
3 Stack 23 219
4 Stove Top SV 212
5 Left Side i 2120
6 Back =22 2 U7
7 Right Side 32,0 bl
8 Bottom 3Z2.1) v
g Firebox <725 24l
10 Secondary/Cat Y ALY
11 | Ambient T2E 04
12 Tube Furnace 22 ) ?41.%
13 Sample Box 7.0 5
14 Impinger OQut g vilks
15 C. Gas Box 7 74
16 C. Gas Out 2y 3} 94 %
17 SO2 Out %74 213
18 Upper Ambient EYES) FAYEN)
19
20
21
22
23 Calibrator 220 24720
24 Oven 2. L 2114




Thermocouple Readout Semi-Annual Calibration Data Sheet

Date: <é 21200 2 Thermocouple Number:  T/C Readout
Ambient Temperature: Ty Baremetric Pressure: Ay, 10
_ Technician: __ (4 Reference: Mercury in glass
. . | FISHER #9123454
" Other: OMEGA CL-300
Reference Source B Reference | Thermocouple | Difference
Point No. 2 Thermomete | Potentiometer (%)€
¥ Temperature
Temperature °F
°F
32 Ice Water EYES R )
212 Boiling ”
Water pAwNy 7 A (M

250 Omega gi10Y0) % %0
300 Omega LSRG 299.% AN
400 Omega L g 399.3 Neput
500 Omega Ad A0 Lag 7 LD
600 Omega (41,0 S99L O3
700 Omega YA (3B 19
800 Omega D A0 038
900 Omega LA D B L O
1000 Omega JOa0 0 e - OO
1200 Omega ] 200.0 Hle VY
1400 Omega [ O0.0 sy AT
1600 Omega O (95T L
1800 Omega [ 00 frag e e
2000 Omega_ 24800 203200 &

aEvery 50°F for each reference point
b Type of Calibration System Used
c (reference temperature) - (thermocouple temperature) , 100

reference temperature

ciwinwordweportical.doc



TRACEABILITY DOCUMENTATION Semi-Annual

S02 INJECTION ROTAMETER, DRY GAS METER AND SLING PSYCHROMETER
THERMOMETERS IN LAB. CHECKED AGAINST FISHER SN 9123454 (NIST).

DATE: %-45-Z0IZ

SO? INJECTION ROTAMETER FISHER SN
9123454
NIST Traceable
Actual °C = °F °F
OO 27 O 2.0
JLO e (¢
227 20T, 0.0
Fs.ln B2 R/
DRY GAS METER THERMOCOUPLES
“Actual °C=°F SHin 5H out T KK
O\Q ‘ ".“.B . | - ﬁd‘f -
.3 Lo (A4 (4.0 S
By LS AR Lo KR P
4.2 T g e i
SLING PSYCHROMETER
" Actual °C =°F Wet Bulb Dry Bulb
00 32D L0 220
% LMD LMD (M0
30% ¥ G Ko
N HO o 1104
Conversions = °f = (°C x 1.8) +32 °C = (F-32)=1.8




— -

R

LRI £ R
O S

VANEQMETER CALIBRATION

LoKee Testing Lab uses a Dwyer Model #480 Vaneometer to measure test
chamber air velocity. The manufacturer's specifications for accuracy are + 5.0%
to 100 FPM and £ 10% from FPM to top of scale. LoKee Testing Lab insures
that the instrument is level and clean prior to taking each reading. According to
EPA personnel (Westlin, RTP) no further calibration of the instrument is

T GAUGE CALIBRATION

LoKee Testing Lab uses a Dwyer model 115-AV 0-0.25" inclined water
manomaeter (readability resolution £ 0.001" of water) to measure the static
pressure in the stack. Once leveled and zeroed as per the manufacturer's
written operating instructions, the Dwyer manomater is a primary standard and
requires no additionsal calibration.

The manometer is leveled and zerved at the start of each test run, checked as
necsssary during the run to verify the seftings have not changed and again at
recorded on Data Sheet

the end of each test run. The results of sach check are
#16 in each test run.

BAROMETER CALIBRATION

LoKes Testing Lab usas a Princo Model 469 NOVA Mercury Barometer to
measure barometric pressure. When installed and maintained as per the
manufacturer's written operating instruction, the Princo Mode! 469 Mercury
Barometer is a primary standard and needs no further calibration.

MOISTURE METER CALIBRATION

The Delmhorst Model RC-1C, SN 16152 Moisture Meter is calibrated each time
the meter is used by adjusting the zero and span calibration. The
potentiometers of each calibration point (X = zero, Y = span) are adjusted until
the meter is calibrated correctly. The meter is then checked against a calibration
block (Delmhorst Model MCS-1, maisture content standard at 12.0% and 22.0%)

in ite normal operating range of 11-25%.

LoKee Testing Lab also has a second moisture meter, Delmhorst Modesl G-30,
SN 2477 to use as a backup.
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SO, ROTAMETER CALIBRATION

Last Cal. :

| -4 -2p12 By: Cjsz

Manufacturer : SKC-WEST
SKC ACCUFLOW Digital Flow Calibrator: Model 712

Date : B .8 ~VE

By : ’fﬁ;}

SN : 311325

Barometric Pressure : 2o “Hg Temperature :___~ 15
RUN # 50 CC/MINUTE 100 CC/MINUTE 150 CCAMINUTE
DIGICAL VOLUME DIGICAL VOLUME DIGICAL VOLUME
1 50 12025 N
2 Sl 1207, WLE
3 554 J20:5 3
4 s577 19T} 145
5 Sod ¥ANS [34:2,
6 S 207 N34
7 Ho 120 7 |29
8 Lo 124.0 1249
9 S T JLDE NE,
10 Lt {2022, 13 4
AVERAGE :L,Q cc/min 1203 cc/min 1713 § cc/min
SETTING cefmin
0 OO
50 Sl O
100 ] 2425
150 13 ey

Rotometer setting for 100 cc/minute based on regression with this data.

100 CC /MINUTE =

95,9




SO2 Rotameter

08/28/12
200
150
Rotameter
100
/.
50, /
0 ! | I '
0 50 100 150 200
502 ppm
Regression Output:
Constant -0.25
Std Err of Y Est 3.335416016
R Squared $0.9987013745
No. of Observations 4
Degrees of Freedom 2
X Coefficient(s) 1.17
Std Err of Coef. 0.02983286738

range-analyze-regression

0 0
50 56
100 120.5

150 173.5



TRACER GAS TRAIN RESPONSE TIME
pATE : 2812

Elapsed Time S0, SO, SO,
Conc. (v.) conc. (v.) Conc. {v.)
00 sec L 515 L S Yy
15 A R 205
30 1} %8 1KY LS
45 sy 136 3%
60 Nory, L0 B8
75 Nolv) o & p s
90 (2, 4 (27
105 oras (O25 (8
120 NI, L O 101
135 D (T Ol
150 L O] 0] b
165 QD oAV A5
180 OO L OOL sy
Initial Response j2. 17 )2
95 % Response 1OY ffi):; ) OK
Flow Rate 1,5 ) S 1S
CEM GAS TRAIN RESPONSE TIME
Elapsed | CO, . COq CO: Oy O O, CO CO CcO
Time Conc. (v.) | Conc. {v.) | Conc. (v.) | Conc. (v.) Conc. (v.)-| Conc. (v.) | Conc. (v.) | Cone. (v.) | Conc. {v.)
00sec | gqq |.So) | .Sy Looo | ,c00 | el L LuFF] Sco ] S
B |04 | gz | 80| aar] o] 433 | 250 L2401 140
30 342 | 345 2340 | Hz | s S [hoSo VOHE | OSD
5 | o | uso | 0S50 | sy | 3B | A0 | olg | o | olS
60 t Qﬁ? RS o8>  BL? YL % ,gfi-?' =) Lol sﬁfﬂlﬁﬁ'
7% | om | o8] | 0% | ey | el | eS| o | ook | o
0 | wrplwou o2 | sl KB L] D g |
105 N 21N b (A ‘ j i
120 \L,)(.)F) xuﬁ \5"5}
135 5 B ‘.J"f{ »GDS g LI
150 | ode | g2 | aoof
165 | apwf |0l LoD
180 =
Initial (;2 ‘»Z) ) .
Resepons j 47[ Juf J LZL Mﬁ *«,,;3 MC; ,_} 1.4 (J
95 % - .
Resgons {éb ‘%5 ‘Zg 5 (50 ﬁjo S %g; L—% > L‘[ 2 " ‘f"{ O
Fow s | s bs ] ps| Ls| LSt ops) 0SS




ORSAT ANALYSIS DATA SHEET DATE: Y-2%-12

Gas 1 2 3 AVE CONC TANK ID
COz | > & Cb 75 {}é AT 3
[ { ,
e W M
J 2, b & b,
cO: G4ETG0S
02 nEW Tl o6l
0 |Exp OB avig
©0s 2/1@3 211 Al 24,1 20 CA OLbeY!
02 205 20.4 S04 2. 2657
1 s ¥ L S | "l | ¥3
] L2 | Lz | Lz | e f e [
02 L2 | 3 (T L5 0628
O 2.0 2.0 2.0 Ry [ o4t
CO,
02
cO




' CO, ANALYZER
MULTIPOINT CATIBRATION REPORT FORM

Date: %’”" 3o -2l Z
Analyzer: Make: HORIBA _Model: _PIR 2000 SN: 407069
Calibration by:___(laD
Cal Gas Flow: _1.5 SCFH Measuared by: Rotameter
BP: LIS TOR . Instrument ID:_PRINCO
Temp: Lole Instrument [D:_TR
Cylinders: 7
1. # ié;%’i?{c, 3";!}\ Coneentration: CO. OO % CO,Cyl Press. L%w PSl
Certified by: A} R L%@U?DE.« Date: 04"”61"02‘}
2. # HRAI9TE Concentration:__| 2.20 % CO,Cyl Press. 32U pgr
Centified by, AR LG DE Dater =4 - ot .
3. # CHOO(O LH Concentration: 9-[ / % CO, Cyl Press.: }%‘?Q PSI
Certified by: AR U@U\iba , Date: - 5 9»00?‘
4, # (C —12,’75) Concentration: lo fQJQ.- % CO, Cyl. Press.: 1059 psr
Certified by: AR L QUITSE Date: 02 =12 -0
Analyzer: Calibrated Range: 0-25.0 ¢ Qutput:_0-1.0 _ V.
Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results
Point [CYL. % EXPECTED ACTUAL ADJ,
# # co2 METER DVM METER DVM METER DVM
e CO [ 000 | .000 [ €00 oy | 000 | .00
17270 (435 «fﬁa Fas | 4a5 | 468 | 9rs
cclald YA Y | sY4Y
L2 | kq ] BT o
51| go0 | 000 [-000 | 0.0 | LD

17,509




CO, Linear Regression Resuls:

Y =MX+B
Slope (M) = —_ OO f %:}‘

Y Intercept (B) = L0490 ozl PA

Correlation Coefficient (t) = = qqqq‘ﬂ\“[ J
= e»qct Q%q Lg?/

¢.9

0.8

. —

0.6

0.5 //;g

—

i

T

0.1

&

EPA Span Value = £ 2.0% of 25% CO, = & .5%
Cal Volts = Cal Vol Conc - Sid Conc = = Conc Diff = £+ A%

25 5 75 10 125 15 175 20

HOK g4 gy 20 - O -

225

LOW

VOLTS . 2FF N5 . (.22 =—.045 =

]
H

—~, 30

25



co2 Lennox-ES2100

il
O
z=
i
L0 o
i
]
B
=

_1 -

2

_3 u 1 | i [ 1 | ! | | [ | ! [ 1 | | 1 | i

RUN1 RUN2 RUN3 RUN4 RUNS
09/01/12  09/02/12  09/0312  09/0412  09/05/12
PRE & POST AUDITS

3

2 -
w T
Q
=
o
i - g —a S =g &
[N
a
=

1 =

-2 -

_3 | 1 | 1 1 l 1 | | i 1 | 1 1 | 1 i

RUN 1 RUN 2 RUN 3 RUN 4 RUN 5
09/01/12 090212 090312 09/04/12 09/05M2

PRE & POST AUDITS




0, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: %’30” 2-912
Analyzer: Make: TELEDYNE Model: _320A SN: __37400
Calibration by: .
Cal Gas Flow: _1.5 SCFH Measured by: Rotameter
BP: 3&3;@ Instrurnent ID:;_PRINCO
Temp: L@ Instrument ID:__TR
Cylinders:
1. # id?gTAa B“A Concentration: OO0, 0 % 0,03 Press.:___i(é_?}?;__iPSI
centified by:_ AR LIQUATTSE Date: (Y= 19-0%
2. # " 47905 Concentration: 2. & % O, Cyl. Press.: }%2“0 PSI
Certifiéd by: HIK LI IDE Date:_. ”“ -07 -
3., # C{;\@CO(DLH Concentration: aG' Q" % O, Cyl. Press.: 370 _ps1
Certified by: Arg LIQULITE, Date:_ =5~ 200+
4. # C/Q"Q-q?)) Concentration: lo QJS % O, Cyl. Press.: [0S0 psr
Certified by:_ LR LIQUATTNE " Date: 03-12-032
Analyzer: Calibrated Range:_0-25.0 % Output:_0-1.0. V.
Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results
Point [CYL. % EXPECTED ACTUAL ADJ.
1;# 1;# 02 METER DVM METER DVM METER DVI4
L 0o | 00-0 o000 | o | B | 000 | 0o
- 12,60 | 1260 | S04 | (223 | . Sox ) 126 504
© 101209 20.9 | 3B | 208 | 3%
- 95 | 251 250 | W3 | .ZsZ
o0 | 000 | 000 | cvo | /)

J2.517F




O, Linear Regression Results:

Y=MX+B
Slope (M) = Neleliol 98

Y Intercept (B)=__- V3% Y 337

Correlation Coefficient(r) = 8495 qq 2/
= = C‘anﬁ %ng

0.9

0.8

0.7

0.6

0.5

0.4

0.1 /
ogﬁ 25 5 75 10 55 15 175 20

EPA Span Value = + 2.0% of 25% O, = £ 5%
Cal Volts = Cal Volt Conc - Std Conc = £ Conc Diff = & A%

HIGH

VOLTS L3323 AnSs - 04  =—.01%5

"
H

225

P i

LOW

VOLTS L2572 - L3 L LIS = 050

i
it

‘ZL)Q

25




Q2

Lennox ES2100

-

2

-3

S | I L i | | ! 1 | 1 1 1

3
2 .
1 —
LW
Q
=4
i
B - &
UE_ 0 B BTg g B
o
X®
e I
_2 I
3 L | | I I \ | i ! I i IJ
RUN 1 RUN 2 RUN 3 RUN 4 RUN 5
00/01/12 09/02/42 09/03112 06/0412 09/05/12
PRE & POST AUDITS J
3 —
z -
w
[ &)
pd
1]
x
w 0 &
™
™
[a]
-3

RUN 1 RUN 2 RUN 3 RUN 4 RUN S
G9/01M2  09/02112  09/03/12  09/04/12  09/05/12

PRE & POST AUDITS




CO ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Analyzer: Make: HORIBA

Calibration by:___ < lase
Cal Gas Flow: _1.5 SCFH

Model: _PIR 2000 SN: _ 408003

Measured by: Rotameter

BP: 30.0F Instrument ID:_PRINCO
Temp: M Insttument ID:_ TR
Cylinders:
1. # ﬁ«éﬁ’m& 5"A — Concentration: DQ 00 % CO Cyl. Press.:_i{;@__:f__PSI
Certified by: P&\Q L) @J\!b& Da‘tc:OLf; - (Of{)‘-ﬁ :
s 4 | HRN0E Concentration_ 4. 9O % €O Cyl. Press. 320 pst
Certified by:_PUL £ L1 QLLINE Date:_[I-1-0F
3. # C,QQ(D(@Q! Concentration: g[o?) %  CO Cyl Press.: BZQ PSI
Certified by: 131 R LLUDE Date:__J— 5= 2006 + |
4. # eL - \2,'733\ Concentration: L9 % %  CO Cyl. Press.: ibtf;O PSI
Certified by: AR LIQUIDE. Date: 0D~ ~(0Z
Analyzer: Calibrated Range: 0-10.0 % Qutput:;_0-1.0 V.
Flow: _1.5 SCFH ) Measured by: Rotameter
Calibration Resulis
Pont|CYL] % "EXPEGTED ACTUAL ADJ.
?:Iﬁ # CO METER DVM METER _ DVM METER DVM
2 ; O_QO 00.0 | .C0O|0DL =002 | 00D | .«
* 121490 4905 | 490 [0 [idm | nae | Lgap
- 8,@3 B3 Be? | BLb s Bl
1,8 | 1948 | 498 | A& |1 199
5 11| o.00 | ©0.0 | LOOIDD | GO

S= &l




CO Linear Regression Results:

Y =MX+B
Slope M) = __" OLVR S5 T

Y Intercept (B) = _¢ &2 & Ll 2T

Correlation Coefficient(r) = =

qae49%717
a= 9909954

0.9

0.8

6.7

0.6

0.5

0.4

0.3

0.1

EPA Span Value = + 2.0% of 10% CO = & 2%
Cal Volts = Cal Volt Cong - Std Conc = £ Conc Diff = + A%

HIGH

VOLTS G0 = o - 34D

—. 020

LOW

- 9% - _19%

i

VOLTS 9A

L



Co Lennox ES2100

|

<

% DIFFERENCE
o

3L L 1 ! 1 1 1 1 ’ 1 ) i 1 | 1 1 1
RUMN 1 RUN 2 RUN 3 RUN 4 RUM 3
0O/01M42  08/02112 00/03112 09/04112 09405112
PRE & POST AUDITS J

@

% DIFFERENCE
=]
L

A -

_3L\ | 1 1 3 L | | 1 1 1 | L | I

RUN 1 RUN 2 RUN 3 RUN 4 RUNS
09/01112 09/02A2 09/03/12 09/04/12 09/05/12

PRE & POST AUDITS




S0, ANALYZER
MULTIFOINT CALIBRATION REPORT FORM

Date: %;' 30-29 2
Analyzer: Make: _HORIBA Model: _PIR 2000 SN: __403019
Calibration by: Colze
Cal Gas Flow: _L.5_SCFH Measured by: Rotameter
BP: 2007 Instrument ID;_ PRINCO
Temp: {ols Instrument ID:__ TR
Cylinders:
s 1S TRC 2B Concentration__ 0. CD % s0,Cyl Press: HDO g
Certified by: ﬁl - U@MIBE/ Date: £ L,L.[ C’? “O/‘f

Concentration:_{ 250 % 80, Cyl. Press.: 00 PSI
Certified by: AR LIQIA I Date: /‘" 220072

3. # ALMOD 4 ‘“*Y; ? | {') 70 % SO, Cyl Press.:w}D{-) PSI
Certified by:_ (It P PrldY (5 156 Date: 05715977 .

4, # P{[/MO B2 Concentration:__5). O(a % . 80,Cyl Press.:Sz-D PSI
Certfied by: Q05T S PEC AT GHCESDate: (S5 - (5

) 4 ((220%9

Concentration:

Analyzer:  Calibrated Range: _0-2500 PPM QOutput:_0-1.0 V.,

Flow: _1.5 SCFH Measured by: Rotameter

Calibration Results
Point |[CYL. PPM EXPECTED ACTUAL ADJ.
# # SO2 METER DVM METER DVM METER DVM
1T 000 | 000 | 000 | OO | D | Db | 00
2 z 1250 | 0.0 | 500 | 440 | Hal | 500 | S0
e 11990 |0 A8 [ 905 | 0S5
5 e | 202, | 202 | 20> | 20
o0 oo | 000 lwe | o
£= 12572,95 2




SO, Linear Regression Results:

Y =MX +B
Slope (M) = L0077 % 5

Y Intercept (B) = _+ QL LR

Cotrelation Coefficient(r) = _s CISHUA] Yz
o= QOYaRtH

0.9

08!l

0.7

0.6

0.5

0.4

03

0.2

4

2000 2250

250 500 750 1000 1250 1500 71750
EPA Span Value = * 2.0% of 2500 PPM S0, = £ 50 PPM
Cal Volts = Cal Volt Conc - Std Conc = * Conc Diff = &£ 4%
Tole W05 = IWzs . Y100 ==28W =~ %0
VoLTS 203 - 5518 . s0bg = 150

= » OLO

2500



502

Lennox ES2100

ZEROE

3
2 -
1 —
LL
Q
=
T R - SER - B - -
T ) &5 : T
]
BEI‘
-4 —
2
-3 J ! i I 1 | | ! 1 | 1 1 ! 1 1 1 1 1
RUN 1 RUN 2 RUN 3 RUN 4 RUNS
09/01M2  DB/02/M2 09/03M2  08/04/12 09/05M2
PRE & POST AUDITS
3
2
w
[&]
& &
% 0 & _ﬁ_ﬁ S g S R - B . N
JT@ @
[TH
L=
[m]
* 4 L
2 b
-3 I 1 | 1 | 1 ] § 1 { 1 1 1 1 i 1 b 1
RUN 1 RUN 2 RUN 3 RUN 4 RUN 5

09/01112 09/0212 09/03/12 09/04M12  09/0512
PRE & POST AUDITS
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1 AIR LIQUIDE

" CERTIFICATE

OF ANALYSIS

‘---Qf}uet;p.mer : Pacifice Rim Oxygen Service .

| 0. Number : 200159 Specification : CUSTOM CERTIFIED
Document # :23639406-1A Phase : GAS |

|x/Let# : SFS103795 Cyl. Size  :30AL Valve : CGA 590
item Number : SFS103795 Pressure 11667

: -?alid Until  :4 January, 2012 Volume <120 SCF

. Req .liiActual o Equipment Used _
. Concg & Concentrafion. - 9% Analytical ~ Analyt,  Calibration
Compenent b £ Uncertainty - Bcale inst. - Standard
B NITROGEN . Balance -~ ' 2 -
CARBON: MGN.X]DE . 8.63%. 2 4820 - PQ-
- OXYGEN o 20.9% | 2 4620  TB.
'CARBON DIOXIDE ."2;1.1% 2 4620  PD

- 7001 -30AL

T s mixture was certmed by amalysas usung one or more calibratlon standards prepared WIth
cerhf:ed against welghts traceable to N.I.S.7.

D\, /point calculated to 40° F, unless otherwise stated. Improper storage or use may affect the accuracy of this standard.
Reported impurities are approximate and should not be used for calibration purposes.

e
Prepared by _ ,/////f’/@’ / ' Date: 5-Jan-2007

8832 Dice Road -- Santa Fe Springs, CA 90670
Phone (562) 945-1383  Fax(562) 696-7903
ISO: 9001-20060



A Division of Pacific Rim Oxygen Services, Inc.

15700 Nelson Road South = Tukwila, Washington 98188
Telephone (425) 228-2218 - Fax (425) 228-2387

Cerfificate of Analysis

Custerner; AL Welding Products | 11-03-07 -
Product: 5% CO. 12.5% CO2, 12.5% 02, balance Nitrogen
Grade: Certified Standard

i

Cylinder Number: 487905 | CGA 590
Product Code; ZSQSCOOXCDNTHC Pressure; 1650 psxg
Lot Number: K3171302 ‘ Cnntents 175 &
Mixtwree Analysis
_ | : _
Component Snecification Cpncentll‘ation Analytical Methed
' Oxypen 12.5% © 126%  MITIGCTCD
o2 . 12.5% 12.2% Varian
COo 5.0% 4.9% MTIGC-TCD
Nitrogen Balance Balance MTIGC-TCD

Tcertify the above referenced cylinder was analyzed and found to contain the listed
concentrations. ' '

2lol-67

' ' . M ChE:sser, Chermst Date
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Scott Specialty Gases

E00 WEAVER PARK RO, LONGMONT,CO BO5O1 Phena: soa-uzw&?eo N Fw 203- ??2-‘!&75
i -31 " "'.',‘. i

. ‘lA:ml- " i,.zl

CERTIFICATE OF ANALYSIS interference- Free Muiti- Componam EpA PI"G%G&OI @EQ
o Project No: ‘aa.samﬁ.w ﬂ

Custorer ‘ Asaay Leboratery
ENERGY & ENY MEASUREMENT o

i

| SCOTT SPECIALTY GASES . '
C/0 ED WADINGTON BOO WEAVER PARK RD ' .1

3730 N, PELLEGRING DR, , LONGMONT,CO 80801 ~ *
TUCSON, AZ 85749 L

. This cartificetion was performaed gccerding to EPA Tracesblility Protocol For Aseay & Certificstion of Gaﬂeaul Cullbrmoﬁ Stdndsnft‘
Provedure #G1; September, 1933,

£ byllnd&i’ Nifmber: ALMOE2285 Certlfication Date: 4/21197 ..
(' Cylindet Prasdure®=®: 1998 PSIG O
‘I* CERTIFED -
chPONEN'r ~ CONCENTRATION

SULFUR DIOXIDE * ‘ 506 PPM

NngOGEN -~ BALANCE

& nat un"%n eylinder arusure lg below 150 palg,

v., ;*Prudunt eortified as + /- 1% analyticel securacy Is dirscily trecssble ta NIST standards, T s
8 ﬁﬁi !‘fnldeuf hsb been certitled using corracted NIST 502 stendard velues, per EPA puidence dated Fr24/88 and wil Aot @ mwm itk Me& Pi
REFEHENCE STANDARD .- o
TYPE/BRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION CDMPGNEHT
ﬂmu 1681 :‘""') Br27/08 ALMOBOEOE 4BB.B PPM . . - BOZNZ2

INSTRUMENT AYION : PG
.INSTRUMENTIMODELISEHIAL# LAST DATE CALIBRATED .

ETIR System/B220/AABI400261 . Q320497

ANALYZER READINGS , e
{Z=Zero Gas H=Reference Gas T=Test Gas r=Correlat|on Coefﬂcienti

; 'hr-f hlad Analysls Second Trisd Anslysls L .+ Colibration m.

e b

s

P vr"s- '~‘r_..;.-'a :

SULFUR DIOX!DE ¢ : L

owte: om-lm,, Responae Uinit; PP Dete: 04/21/97  Resporse Unit: PP
A19150.30e9 2 Mnressriz V128087 Z1s0.3244 R1a488.20 T1=808.43 120 0PE880.0 f"' bt .u‘,ﬂ :
"fw Whads8.78 " ﬁ;-i.‘ioi 1200889 AZ w4888 2201.0088 T22808.76 Eensteniot + vl pad,6obodd P
F'ﬁ " R3Iw4R.BY a 25 00.6340 T3=608.74 RI=&E6.86 LA mobé o ﬁ-ﬂm
% Bes.2 Pew Avg, Conaestration: 508.9 ]




7 Vmstd)

mcf
Hg
DH

temp

ml BA ++
Normality

Tank |.D. #

1.506

1.604
36.11
6.12

75
180

40101

ALMO52285

S0O2 concentration analysis

528

08/28/12

dsci=

ppm =

Runi
Run 2

Run3

avg.

501
507

515




TH

CERTIFICATE

. Customer  :Pacific Rim Oxygen Service Inc

‘ LYS ES

P.O. Number : 200160 Specification : CUSTOM CERTIFIED
;-_.-.;Document # :23540983-1A Phase :GAS - _
CMixlot#  :SFS103340 | | Cyl. Size  :30AL  Valve:CGAG60
ltem Number : SFS103340 , Pressure ~ :2000 |

~'Valid Until  :2 January, 2010 '_ Volume  :144 SCF

.

" Reguested” . Equipment Used .
= '-tr.ationsrr Analyt.  Calibration
' Scale Inst. Standard
y :
4 4503 GL

61 54-30AL

This mixture was certified by an@lyéig usmg one er more calibra;%i'én standards prepared with scales
: ertified against weights traceable {o N.LS.T.

|Crmments:

T ‘._.--JF::;W_‘___,WW..W;W.J‘_,_,,;J-w._..‘..';';_,:g;i--’_.fl_z‘.;;:‘;wr.- s et A e T et T g e | T

l

Newpoint calculated to 40° F, unless otherwise stated. improper storage or use may affect the accuracy of this standard.
' eported Impurities are approximate and should not be used for calibration purposes.

Prepared by : Date: 3-Jan-2007

8832 Dice Road -- Santa Fe Springs, CA 90670
Phone (562) 945-1383  Fax(562) 696-7903
ISO: 9001-2000



Scott Specialty Gases

500 WEAVER PARK RD,LONGMONT,CO 80801

Phons: 303-442-4700 Fex: 303-772-7873

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Project No.: 08-34138-003
P.0. No.: VERBAL

Asasay Leboratory

Customsr

o ENERGY & ENV MEASUREMENT
SCOTT SPECIALTY GASES
500 WEAVER PARK RD
LONGMONT,CO 80501

C/0 ED WADINGTON
3730 N. PELLEGRINO DR.
TUCSON, AZ 85749

ANALYTICAL INFORMATION
This esrtification was performed sccording to EPA Trecasbility Frotocol For Asssy & Certiflcation of Gesaous Callbration Stendards;

Precaduwrs #G1; Septembar, 1293,

—_ Cylindsr Number: ALMO4S127 Cartification Date: 4425197 Exp. Date:  4/21/2000
Cylinder Prossure®®®; 1880 PSIG
~ CERTIFIED f
COMPONENT CONCENTRATION ANALYTICAL ACCURACY®®
SULFPUR DIOXIDE ° 1,770 PPM +/- 1% NIST TRACEABLE
NITROGEN BALANCE

£9¢ B not ues when oviinder preseure Is below 160 psig.

v anelytical socurscy I8 inclusive of usual known erfor sources which st least include precision of the Mmessurement processss,

Product certiflad 284 /- 1% analytical sccurecy is directly tracesbie to NIST standards,
_ % This Protocol hes been certified using corrected NIST S02 standerd values, par EPA guidencs dsted 7/24/88 snd will not corcelats with uncorrected Protocols,

REFERENCE STANDARD

TYPE/SHM NO, EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT
: NTRM-R-1698 7/03/98 ALMDS7737 3131, PPM SULFUR DIOXIDE
INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL#

FTIR 8yztem/B220/AAB94002561

ANALYZER READINGS

LAST DATE CALIBRATED

03/20/97

ANALYTICAL PRINCIFLE
Beoti Enhenced FYIR

First Trlad Anelysle

SULFUR DIOXIDE *©

{2 = Zaro Gas

R =Reference Gas T =Tast Gas
Second Tried Anelysle

r = Correlation Coefficlent)

Celibration Curve

Dato: 04/14/8F7  Rosponse Uni: PPM Dete: 04/21/97  Aesponpe Unit: PP Concontration o A+ Br + CxZ + D3 + Eud
21=0.7210 R1=31237.7 TI=1767.1 21 =0.4020 R1=3125.6 T1=1#70.2 1= .935530 1898
A2<313%.7 22048770 T2=1768.1 AR2=3132.3 2=4 6840 T2= 17693 Conslanis: Awd 00008
FB=46770 Ti=t¥E8.1 R3I=3133.7 Z3=4.9410 T3=1770.% RI=3134.9 Bw= {00000 Eun0.0000¢
i Ay, Conoterratiom 17E8. PPRA Avg. Conceniretion; 1F70. PP D= 0.00000 £« 0.00008
A o
oo )
Pl
g RUCREY
- F
! v E -
Speclel Hotes:

4. Ppaes T

ANALYST: :

DEVON VONFELDT




Vm{std)

mef
Hg
DH

femp

mi BA ++
Normality

1.500
1.004

211
0.12

Tank I.D. # ALMO49127

535

08/28/12

SO2 concentration analysis

dscf=

ppm =

Runt
Run 2

Run3

avg.

1778




ANALYTICAL CONTROL LABORATORY ANALYSIS
METHYLENE CHLORIDE - OPTIMA

Catalog No. D151 o - July 23, 2003
Lot No. 035941

Thls is to certify that this lot was tested and found = comply with the spemﬁca‘tlons for this product
' The following are the actual analytical results obtamed

Assay 99.9%
"~ Color , 5 APHA
Description . | Clear, Colorless Liquid
Free Halogens , ) Pass Test
Identification . Pass Test
Fluorescence Background (as Quinine Sulfate) Not more than ! ppb
Certified for EPA Test #1625 Pass Test
Pesticide Residue Analysis (as Heptachlor Epomdc) Not more than 10ng/l
- Density (g/ml) at 250C 1.317. ‘
Optical Absorbance At 254 nm _ ' _ . 0.002
At 240 nm ' - 0.10
At233 nm i 0.54

Refractive Index at 25°C ' 1.4209
Residue after Evaporation : 0.4 ppm
Titratable Acid - ‘ 0.00004 Meq/g.
Preservative (Amylenc) : : . 64 ppm

- Water (H20) _ 0.008%

E Chemical Division ' % g ’Qi'w

) Fisher. ‘ ;:i{::iﬁ.l‘bﬁ 07410 Approved By:
J Scienfific ™ Edgar E Hess

% ) : Q.C. Laboratory Manager




ANALYTICAL CONTROL LABORATORY ANALYSIS | E
METHYLENE CHLORIDE - QPTIMA :

E Catalog No. D151 ' July 23. 2003
Lot No. 035941 | i
o This is to certify that this lot was tested and found to comply with the spemﬁcatlons for this product.
N The following are the actual analytical results obtained: :
: E TESTS ' ACTUAL ANALYSIS
l J Assay _ : 09.9%
; Color 5 APHA
- Description , Clear, Colorless Liquid
i Free Halogens Pass Test
Identification Pass Test
Fluorescence Background (as Qumme Sulfate) Not more than 1 ppb
I Certified for EPA Test #1625 : A ' Pass Test
Pesticide Residue Analysis (as Heptachlor Epoxide) Not more than 10ng/l
Density (g/ml) at 250C 1.317
Optical Absorbance  At254 nm 0.002
At 240 nm 0.10
: . At233nm 0.54
! Refractive Index at 25°C 1.4209
_ Residue after Evaporation 0.4 ppm
‘ " Titratable Acid 0.00004 Meq/g.
IR Preservative (Amylene) 64 ppm
Water (H20) - ' 0.008%

!' - Chemical Division é%/ﬂ’w
X & e 1 Reagent Lane Approve,d By

h ?IShEF . Fair Lawn, N.J. 07410

T e e@e . 201-796-7100 ' Edgar E Hess
- I J_/ Scientific ™" 0.0 Laboratory Manager




KE !T H L EY Keithley Instruments, Inc.
28775 Aurora Road

Cleveland, Ohic 44139

(440) 248-0400

Telefax: (440) 248-6168

Certificate of Calibration

Model 2700 Serial No 0872585 Date 13 Mar 2002

This notification serves to certify that the unit described above has been inspected
and tested in accordance with specifications published by Keithley Instruments,
Inc.

The accuracy and calibration of this instrument are traceable through reference
standards that are compared, at planned intervals, to national standards maintained
by the National Institute of Standards and Technology (NIST), by comparison to
natural physical constants or self-calibrating ratio type measurements.

The measurement standards which support this calibration are calibrated on a
schedule to maintain required accuracy level.

%w//%ﬁ«/@—

James A. Crane
Metrology Services

PA-214Rev. E
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08/20/12

Chip,

Here are the draft/damper settings that | have found to work for the
burh rates that we need. Also, for low burns, furn the fan on at 30
minutes. For high burns, keep the fan on for the full duration of the
test.

Low- 7/8" open

Medium Low- 1" open
Medium High- 1 4" open
High- full open

Thanks Chip
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Free-Standing
EPA Certified
Wood-Burning Stove

PIN 507108-01, Ren. NC, 08/2012

A French manual is available upon
regquest. Order PIN 506223-52.

Co manuel dinstallation est disponible en
francais, simplement en faire la demande.
Numéro de la pitce 506223-52.

NATIONAL Wi i
HATIONAL e recommend thaj( our woodburning
INarTUTE hearth products be installed and serviced

NF1 by professionals who are cettified in the LS.
by the Nationat Fireplace Institute® (NFI} as
6 NF! Woodburning Specialists or who are
cartified in Canada by

CERTIFIED Wood Energy Technical “f":,-i""ff.-,.m
wowwnficartitied.org Training (WETT), renn

Save These Instructions

For Future Reference

Intertek

Report & 100854192PRT-001

nstallatic

and Operation
Instructions

A\ WARNINGS _________

"o Hot! Do nottouch! The glass and surfaces of this appli-
ance will be hot during operation and will retain heat:
for a while after shutting off the appliance. Severe
hurns may result.

‘e Garefully supervise children in the same room as



IMPORTANT SAFETY AND WARNING

. INFORMATION

READ THIS MANUAL IN ITS ENTIRETY AND UNDER-
STAND THESE RULES T0 FOLLOW FOR SAFETY.

1.

10.

1.
i2.

14

When this room heater is not properly instabied, a house
fire may resuit. To reduce the risk of fire, follow the instal-
lation instructions. Contact lecal building or fire officials
about restrictions and installation inspeclion reguirements
in your area.

Wear gloves during installation to avoid injury from sharp
edges on the stove and/or its parls.

This unit is designed and engineered to burn only dry, weli-
seasoned wood. Burning wet wood will greatly reduce the
stove’s efficiency, produce excessive amounts of smoke
and can cause dangersus chimney fires due lo creasoie
huild-up.

Before opening the doar, the draft controi must be fully open
1o avoid possible combustion flash (ignition of het voiaiile
gases as the door is opened).

Never use gasoline, gasoline-type lantern fuel, kerosene,
charcoal lighterfluid, orsimilar liguidsto start or freshenup’
a fire in this healer. Keep all such Heeids weli away irom
ihe heater while it is in use. DO NOT USE CHEMICALS O
FLUIDS TO START THE FIRE.

While burning, fuel utilizes oxygen from the air in the room.
Be sure to allow an adequaie amount of fresh air into the
room wherse the steve is burning.

The outside surface of the stove will be hol while buring
properly and can set items like clothing and curtains on
fire. Keep furnishings and other combustible materials
away from the stove. Using the heat from the stove to dry
wet clothing can be hazardous if clothes are placed toc
near the surface of the stove.

KOT WHILE IN OPERATION. KEEP CHILDREN, CLOTHING
FURNISHINGS AND COMBUSTIBLE MATERIAL A CONSIDER-
ABLE DISTANCE AWAY. CONTACT MAY CAUSE SKIN BURNS.
Do not allow children to play near the stove without close
supervision. Do not touch the stove while it is burning.
Use exireme caution while the unit is in use. Surface tem-
peratures become dangerously hot and can cause serious
burns.

Do not allow anyone to operate the stove who is net familiar
with the operating instructions.

Aitempis to achieve heal output rates that exceed stove
design specifications can result in permanent damage fo
the stave. Never leave your stove unzliended on high burn
rates. This may cause overfiring. Overfiring ihe stove may
cause a house fire. i the stove glows, you are overfiring.
Keep a water hose or hand-operated fire extinguisher ciose
for safety.

Smoke Detectors - Since there are always several peten-
tial sources of fire in any home, we recommend instaliing
smoke detectors. If pessible, install the smoke detector in
a hallway adjacent to the room (to reduce ihe possibility
of occasional false activation from the heat produced by
the stove). If your local code requires a smoke delector
ke installed within the same room, you must follow the
requirements of your local code. Check with your locat
huitding department for reguirements in your area.
Inspeciyour chimney at least ance a month during the burn-

15.

16.

17.

i8.

18,

20.

21.

22,

23.

24.

28.
26.
27.

ing season to check for soot and creosote accumuiations.
Any accumulations over 1/8” thick should be removed by
a prafessional chimney sweep. Do not attempt to bura oul
heavy creosote accumulations with a hot fire. i [arge ac-
gumulatiens are oceurring, review your burning procedures.

. Wacreasetefire should develog, the fire depariment shouid

be called immediately and then alternpts should be made
to contrel the fire until assistance arrives. i a “runaway”
fire should develop causing over-healing of the siove, ihe
door and draft regulators should be closed immediaiely.
The fire shouid die down once deprived of oxygen. After a
sevars chimney fire, the complete chimney system should
he checked before further use.

Do Kot Use Grzte Or Elevate Five - Build Wood Fire Directly
On Hearth (firebrick). Do not use andirons or other methods
of suppaorting the fuel.

Please read this entire manual before you install and use
your new room heater. Failure to follow instructions may
result in property damage, bodily injury, or even death.
Checkal! kocal building and safety codes before installation.
The instaliation instructions and appropriaie code require-
ments must be followed exacily and without compromise.
in the absence of local codes the following standards and
codes must be foilowed.

In the U.S.4, insiall in accordance with the National Fire
Protaction Association’s Code, NFPA 211, Standards for
Chimneys, Fireplaces, Vents and Solid-Fuel-Burning Appli-
ances, or simitar reguiaiions, may apply io the insiallation
of a Solid-Fuel-Burning appliance in your area. In Canada,
the guideline is established by the CSA Standard, CAN/
CSA-B365-M383, Installation Code for Solid-Fuel-Burning
Appliances and Equipment.

DG NOT CONNECT TO OR USE iN CONJUNCTION WITH ANY
AIR DISTRIBUTION DUCTWORK UNLESS SPECIFICALLY
APPROVED FOR SUCH INSTALLATIONS.

WARNING: BURNING IMPROPER FUEL (I.E. CHARCOAL)
CAN RESULT iH CARBON MCONOXIDE POISCNING, WHICH
MAY LEAD TOD DEATH!

{arban Monoxide Poisoning — Early signs of carbon monox-
ide poisoning resembie the flu with headaches, dizziness,
or nausea. If you have these signs, get fresh air at once!
Have the heater inspected by a qualified service technigian.
Some pecple are more aifecied hy carhon monoxide than
others. These include pregnant women, peopie with heart
ot lung disease or anemia, thase under the influence of
alcohoi, and those at hkigh aititudes.

Failure to use manufacturer provided parts, variations in
technigues and construction materials or practices other than
those desctibed in this manual may create a fire hazard and
veid fhe limited warranty.

De net make any make-shift compromises during instalia-
tion. Any medification or alteration may result in damage
{o the appliance or dweling and will void the warranty,
certification ard fistings of this unit.

These appliances are designed as supplemental heaiers.
Therefore, it is advisahblie to have an afternale heat source
when installed in a dweiling.

Do Not Gverfire — If Heater or Chimney Connecter Glows,
You Are Overfiring.

DO NOT CONNECT THIS UNIT TO A CHIMMNEY FLUE SERV-
ING ANOTHER APPLEANCE.

DO NOT BURN GARBAGE OR FLAMMABLE FLUIDS SUCH
A8 GASOLINE, NAPHTHA OR ENGINE OIL.




Chimney Height Requirements

i _:._f:' The chimney must extend 3' (.92m) above the level of roof penstration

and a minimum of 2 (.61m) higher than any rocf surface within 10 {3m)
(see Figure 1). Check with your locai building officials for additional
requirements for your area.

Figure 1 - chimnay Height Requiremenls

To pass inspection in nearly any jurisdiction, the chimney must mest both
safety and exhaust flow requirements. The (3" by) 2" by 10’ rule applies
to both masonry and factory-built chimneys.

* pef. USA - Nationai Standard, NFPA 211-lalest edition and Canada
Malional Siandard CSA B365-01-iatest edition. Venis installed with a
listed cap shall lerminale In accordance with the terms of the cap’s

listings.

NEGATIVE PRESSURE WARNING

This appliance is not designed to be operated in a negative pressure.
In very airtight homes with large kitchen exhaust fans, fumace cold air
returns, fresh air exchange systems and any other air system in close
praximity ta the heating appliance may create a negative pressure in
the same room as the heating appliance. This can create dangerous
back draiting of the stove and chimney jeints, drawing combustion by-
products into the home. Be sure your home has adequate makeup air to
eliminate negative pressures caused by the above-mentioned sources.
Outside air connected to the appliance probably will not resolve such
a problem as tha stove or fireplace insert is not the source of negative
pressure. LHP accepis no liability for damages resulting from nagative
pressures described here.

Ventilation Reguirements - Provide adequate air for combustion. The
fresh air requirements of this appliance must be met withir the space
where it will be installed, Ventilation is essantial when using a Solid-Fuel-
Burning heater. In well insulated and weather tight homes, it may be
difficult to establish a good draft up the chimney (caused by a shortage
of air in the hame). The lack of air is caused by many comman household
appliances which exhaust air from the home (such as a furnace, heat
pump, air conditioner, clothes dryer, exhaust fans, fireplaces, and other
tuel burning appliances). Also, the combustion pracess of this heater
uses oxygen from inside the dwelling. I the availabie fresh air delivery
inthe dwelling is insufficient to support the demands of these appliances,
problems can result (i.e. excessive negative pressure can develop inthe
dwelling which will affect the rate at which this appliance can draft thus
resulting in performance problems. To correct this probiem it may help
to open a window (praferably on the windward side of the house) or
instat! an optionat outside air kit.




Paraliel insiallation Paraliel Instaliation Corner Installation
Gombustible Wall, Py
B
g A L T l Cembustible
1 I
kS _I_
E” i
= Stove H T
Ot W
/ 1 e / 6” & Flue
Fioor ] < Goilr | pygiection
Prntectlunwsn Siove gove
Flooe
Protection
AN .
Top Yiew | 1
Seonulo 8 7 Side View Top View
Figure 2 ~ Figurs 3 Figiire 4
- USA - inches (millimstors) :
U PIPE INSTALLATION A Bl) CE DM E@ FM 6@ KA 16 1@ KM LE M T(g)
o wintiar s taan 8 9 18 3EE 49 3er8 16 0 %6 6112
s”‘g"’ Wait  Residentlal G2) @9) (M) (M) (200) (20) (5T) (366) (1265) (46) (w05) (@) (oa38) (1562)
- . 1 siE 14z o3 B 6 15 358 4634 MIB 16 0 9% 52
Double Wall  Residenial or Mabile Home (05 () (@95) @) @O (152 @F) (S (188 (6 @00 (O @n (1461
CANADA - inches (miltimeters) :
PIPE  INSTALLATION ~ & A@) B CE D) E@ FO) 6@ H@ LG @) K@ LE M TE)
. . Wis 1z 23 a8 8 9 18 A75B 51 a78 1@ 8 96 6312
Single Wall Residential (62) (292) (584) (3aD) (200) (220) (45) (1210) (1285) (103) (450) (200) (2438) (16%3)
- . 12 918 1912 58 8 6 15 4155 4834 4078 18 8 96 59172
Doutle Wail ________““’""e“""r'”“’”‘“‘“"’Tf"‘“ G5) (%) (95) (&) (00) (152) (¥) (1210) (1235 (103 (660 (on) (438 (151)
fooinoies: 5- Incornerapplications, when installed at minimum 6~ Reference dimension only, to assist in planning

- INSTALLATION CLEARANCES - REFER 70 FIGURES 2, 3 AND 4

1- These dimensions o the stove body are for reference
only. Actual distances should be measured from the
stove’s flue collar.

2- Minimum nencombustible hearth pad dimenslons.

3- Clsarances to connector pipe shall he measured from
the flue cotlar of the stove.

packwall ciearances, the requirad floor protection
is dimensioned off the back plane of the stove,
therefore the floor protection required off the
back corners (at a 45 degree angle} orly needs
to extand to the wall. This situation will only ocour
in CANADA installations.

the instaltation.

RMeasured from front of floor protection to the
front of firebox.

USA=B" (200mm} from door opening, Ganada=8"
(200mm) from sides and back of unit.

7-

8




TYPICAL INSTALLATIONS

Single Wali Pipe
Using 6" Diameater Single Wali Connector Pipe

INSTALL VENTING SYSTEM PER VENT MANUFACTURERS
INSTRUCTIONS!

Chimpey
/Terminaﬁinn
Cap
Cotlar
BERaF
T,
e T
ashing
T
Ceiling Suppoet
/ L
JWW
AT 3, BT, I
J\“J’rff,"\:':? I [ {h'_f"?:";}"/ﬂ_ 5,)
it AT K

Siip
L Adaptor

Singie wail stove pipe
must roi pass through
attics, closets, walls ot
ceilings. It is used to
connect this appliance
to & factory huilt ot
masonry chimrey.

Fasten each stove pipe
connection with at least

3 sheet metal screws. M/ Chimney
Connectar

6" x 24" 24-gage
bEack steel or 26

gage blued steel
single wall gipe

Fasten stove pipe to
flue collar with 3 sheet

tal .
metal screws 7T

Figar
Protector Sigve

\ Side View
i 1

i a

X X 1
Figere 6 - Typical Instaifation

WOTE: DIAGRAMS & ILLUSTRATIONS ARE NOT 70 SCALE.




| 1 Chimney Connector Systems and Clearances
. sfrom Combustible Walis for Residential Heat-
ing Appliances (NFPA 211) - Refer to Figure 9

System A. Minimum 3.5 in. (20 mm) thick brick masonry wall framad
into combustible wall with a minimum of 12 in. {305 mm) brick sepa-
ration trom clay liner to combustibles. Freclay liner (ASTM C 315,
Standard Specification for Clay Flue Linings, or equivatent), minimum
5/8 in. (16 mm) wall thicknass, shall run from outer surface of brick
wall to, but not beyond, the inner surface of chimney flue liner and
shall be firmiy cemented in plage.

Clearance: 12 in. {305 mm)

System B. Solid-insulated, listed factory-built chimney length of the
same inside diameter as the chimney connector and having 11in. (25.4
mm) or more of insulation with a minimum 9 in. (229 mm) air space
between the outer wall of the chimney length and combustibles.

The inner end of the chimney length shall be flush with the inside of
ithe masanry chimney flue and shali be sealed to the flue and to the
brick masonry penetration with nen-water-soluble vefractory cement.
Supports shall be securely fastened to wall surfaces on all sides.

Fasieners between supports and the chimney tength shall not penetrate
the chimney lines.

Clearance: 9 in. (229 mm)
System ©. Sheet steal chimney connector, minimum 24 gage [0.024

in. {0.61 mmy}] in thickness, with a ventitated thimble, minimum 24
gage [0.024 in. (0.6 mm)] in thickness, having two 1 in. (25.4 mm)

* airchannels, separated from combustibles by a minimum of 6 in. {152
. mmy) of glass fibar insulation. Opening shall be covered, and thimble

supported with a sheet steel support, minimum 24 gage [0.024 in.
(0.61 mmy] in thickness.

Supports shall be securely fastened to wall surfaces on all sides and
shall be sized to fit and hold chimney section. Fasteners used to secura
chimney section shall nat penetrate chimney flue liner.

Clearance: & in. (152 mmy)

Sysiem D. Sclid-insulated, listed factory-built chimney length with an
inside diameter 2 in. (51 mm) larger than the chimney connector and
having 1 in. (25.4 mm) or more of insulation, serving 2s a pass-through
for a single wall sheet steel chimney connector of minimum 24 gage
[0.024 in. (0.61 mm)] thickness, with a minimum 2 in. (51 mm) air
space between the outer wall of chimney section and combustibles.
Minimum length of chimney section shall be 12 in. (3052 mm). Chimney
section concentric with and spaced 1 in. {25.4 mm) away from con-
nector by means of shest steel support plates on both ends of chimnay
section. Opening shall be covered, and chimney section supported on
both sides with sheet steel supports of minimum 24 gage [0.024 in.
(0.61 mm)] thickness.

Supports shall be securely fastened to wall surfaces on all sides and
shall be sized to fit and hald chimney section. Fasteners used to secure
chimney section shall not penetrate chimney flue liner.

Clearance: 2 in. (51 mm)
Additipnal requirements:

1. Insulation material used as part of walf pass-through system shall be of
noncombustibie material and shali have a thermal corduetivity of 1.0

24 Btw-in.fhe-fi® - °F (4.88 kg-calfhr-m? - °C} ar fess.

2. Ali clearances and thicknesses are minimums; larger clearances and
thicknesses shall Ge permiiled.

3.8&ny material used to close up an opening far the connecior shall ke of
nonsembustibie material,

4. A cornector 10 2 masoary chimney, excepl for System B, shail exiend
in one confinuous piece thraugh the wabi pass-through sysiem ard the
chimeey wall to the inner {ace of the Hue Hney, but not beyond.

Minimum chimney clearance {o brick
and caombustibtes 2 in. (51mm)

| =

I — Minimum clearance
e g 12 in. {305mm)
:IlIGE:: ¥ of brick

1 L1
L T 1
13 I

I T -
Chimney [ N Chimrey
flug i cannector
K .
it “— Fire clay
M N
12'%'?"3[?}5“,"1} Masanry chimney 12 finer

to combustibles construcied to NFPA 271

Minimum Chimney Clearance from Masoniy to Sheet Steel

System B
. Suppors & Combustibles - 2 in. (51 mm}
==

l Min. Clearance
1 8in, (229
ut ry Built Nonseluble 2 in, (228mm)
Cla Refractory £ 5 Chimney
Chimoey Length  poment Gl Conmector

GChimney Length
Fiush with

Inside of Flue Lse Chimney
Niirs. Paris o
Air Space-21n. Chimaey Attach
(228.6mm) Min. fiue Cannector
Wiasanry chimney —— i?g:jﬁ':{?;‘_‘
I
constructed to NFPA 211 \ Boft iy

Shest Steel Supporis Length

System G

Minimum chimney ciearance io shegt —

steel supporirs and cnmhustihlesa Z 2 Kir Ch Is. Each 1
e ir Channels, Eac

W4 in, (25.4 mm)

CGhimnay
43, Connecior

2in. {S1mm)

Chtimnay
2 Ventilated Air flue L
Channels, Each i
1in. (25.4mm} Masonry chimnayw\
Canstruction of  constructed to NFPA 211

[y

Sheet Steel Sheet Steel Supports
System B Minimum chimney clearance to sheet steel

supparts and combustibles 2 in, (51mm)

M Sheet Steel Min. Glearance
‘V SuppaHs 21in. {51 mm)
! Chimne 1in. (25.4 mm)
><] ¥ rrrrrzy air space 1o

chimney length
himney ]

onrector

Chimney cannector

L Chimney iength
., Sheet Steel Supparts
Masonry chimney

canstructed to NFPA 211

Bir Space -2 in.
(51mm} Min.

Figitre 9 - Chimney Conneclor Sysiems and Glearances from Combustibie Wails

MOTE: DIAGRAMS & ILLUSTRATIONS ARE NOT 7O SCALE.

11



BRICK INSTALLATION

CAUTION: Wear gloves during brick instaliation in case of
sharp edges inside the siove.

\easure bricks before installing, as per iist of dimensions in Figure 75.

1. Install the brick as shown in Figure 75,

2. The batfle boards are pre-installed. Ensure thatthey have not moved
during shipping. Make sure all thiree baffle boards are resting an top
of the secondary tubes, placed edge to edge, and positioned fully
against the rear of the unit.

CAUTION: It is critical thai baffle boards are fully against
fhe rear af the unil.

These brick sizes may be slightly smaller to adjust for sieel and
firebrick tolerances beyond our control. Be sure to measure and
mark bricks with their numbers when removing.

WARNING: IF THE BRICKS ARE NOT INSTALLED EXACTLY AS
SHOWN, THEY COULD FALL OUT OF PLACE DURING BEFUEL-
ING OR BURNING OF THE STOVE CAUSING SERIOUS INJURY.

Firebox Brick Layout as Viewed from the Front

=
m
o
= o

Side Air Channef
(1 or each side)

144 18 20A
154 B 214
1654 19 224
Using the existing screws on the stove, Tastall the front and side air 7e 0 730
channels as shown here.,
Figure 14 - install Front and Side Air Chaanels
Brick Sizes * Bricks 6 and
— A1/9%y 07 g1 /Rty 0 10 fit up against
A=4-172'x9 C=21/8%9 the back of the
B=1-1/2"x 8" 0=1-1/2"x 6-3/4" firghox.
Figure 15
Side Cul-A-Way View of Firebox
a - .
s =
Baifle Boards
P
(o] O (o]
Firebox -
Brick
T 8]
Figure 16 /s

MOTE: DIAGRAMS & ILLUSTRATIQNS ARE HOT TO SCALE.




. PAINT CURING

~'{3g ot ¢lose the door tighily during the “Burn-in Pericd.” Alsa, open
the door frequently (every 5-10 minuies) to keep the gaskei from
adhering to ke curing paint. Ventilate the house welt during these first
firings as the paint gives off carbon dioxide and unpleasant odors. It is
recommendad that persons sensitive to an tmbatance in the indoor air
quality avaid the stove or fireplace insert during the curing process.

Your new appliance is painted with a high temperature paint that cures
during the firsi few firings. We recommend that you put your stove or
fireplace insert through a regimen of three burns. The first two should
last for 20 minutes each at 250 degrees (the stove or fireplace insert
should be allowed to cool completely between each burn). The third
should be a burn of at feast 450 degrees F. for 45-60 minutes. The paint
will hecome soft, gummy and emit non-toxic smeke during these burns.
After the stove or fireplace insert cools down far the third time, the paint
will harden. DO NGT BUILD A LARGE ROARING FIRE UNTIL THiS
CURING EFFECT IS COMPLETE OR YOU MAY DAMAGE THE
FINISH 0F YOUR STOVE. Spray can touch-ups should be done only
with a high temperatura stove paint (cat. no. H8159), availabie from ail
Earth Stove™ dealers.

OPERATING HINTS

1. Burn only dry, well-seasoned cord waood. In some states it is illegal
to bum wet woed or anything other than clean, dry wood products.

2. Your stove or fireplace inserf is designed to operate with the doaor
closed! Operate only with the door shut tightly at all times except
when loading wood and possibly on start up to establish a draft.
Never leave the unit unattended while the frant door is opanad.

3. DO MOT contact or move the batfle boards while loading wood. Oc-
casionally chack the baffle to assure that the boards ars inthere carrect
location.

4, CAUTION: THE DRAFT CONTROL MUST BE FULLY OPEN BE-
FORE OPENING THEDOORTO AVOID POSSIBLE COMBUSTION
FLASH!! (Ignition of hot voletile gases as the door is opened).

5. Feeding excessive amounts of fuel to the stove or fireplace insert
should be avoided. 11 is important to supply it with sufficient draft
and fuel to maintain a moderately ot fire. If, duting overnight burns,
heavy creosote deposits develop inside your stove and an the doar,
the draft is set too low - review your burning habits!

DOOR OPERATION

Do not operate the appliance with the door open or ajar other
than possibly during stari up to create a draii (Do not leave the
unit unattended while the front door is slightiy open during star
up). Operating the appliance with the door open other than in
initial start up if needed will produce extreme temperatures
within the appliance. Damage caused from over-firing is not
covered under the manafacturers limiied warranty.

ARNENG

. 1y -y stn L
f-slammlng lt If the door assemhlv orglass is bruken or.

~damaged, they must he replaced with factory original :
- parts before heater can be safely operated. Use only
-components provided hy the manufacturer as replace--‘
mentparls. ... -

Opening Doot - Lift
handie and pult to L e
open door \ ’

Closing Doer - Hold
handle liftad, swing door
closed then push handle
down to engage latch

Figure 18

WOTE: DIAGRAMS & ILLUSTRATIONS ARE NOT 70 SCALE.
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5. Once kindling is burning well, arger piaces of wood may be added,
then the door should be fully closed if there was the need to keep it
slightly open during start up.

6. For best results, use smailer pieces of wood to get the stove or
fireplace insert temperature very high before loading larger wood
for sustained burns. If necessary, crack the door to allow ignition of
the fuel charge. Mow you can add larger pieces of wood and after
several minutes of high burn, set the ieft control for the desired heat
output. Check the exhaust in about 15 to 20 minutes (see Figitre 22).
Large amounts of smoke indicate an improper burn setting {either
too high or too low). Adjust and recheck in 5 to 10 minutes.

Figure 21

Figure 22

FUEL

This appliance is designed and engineered to burn, dry, well-seasoned
woad only,

Dry, seasoned wood is that which has been cut, split and allowed to dry
under a covered area where air is fres to flow and circulate under and
around the wood {not under a tarp or plastic). Make sure wood is not
stacked directly on the ground, it may absorb maisture from the ground.
It should be allowed to dry in these conditions for a minimum of six
manths, preferably one year or move. [T MUST BE UNDERSTOQD
THAT WOOD CANNOT BE LEFT 1N ANY KIND OF WET OR DAMP
EREA OB IT WILL NEVER BECOME COMPLETELY SEASONED.

Your stove will not operate at the level that it is meant to unless you
use seasoned, dry wood. Do nat burn driftwood or wood that has been
in salt water, doing so will void your warranty. Do not burn incorrect
fuels such as flammable liguids, grease, treated wood, coal, garbage,
cardboard, solvents, or colored paper. Burning freated waod, garbage,
solvents, or colored paper may resultin the release of toxic fumes. This
type of burning will also void your warranty.

Do Mot store fuel within space heater installation clearances o within
the space required for refueling and ash removal.

Figure 23

What does “Well-Seasoned” mean?

When a tree is cut down, the wood is green, full of sap and moisture.
This moisture content gcan exceed 80%, which must be reduced to less
than 20%. Wood properly seasoned is then capable of generating the
heat the stove was designed to provide.

Green wood does not burn easily. Atternpting to burn green wood often
results in a lot of smoke and very littie fire. Time is the most important
factorin seasoning woed. Ideally the maisture content should be reduced
t011-20%. NOTE: The use of a firewood moisture meterisrecommended
{o ensure the firewood conlains less than 20% moisiure.

Seasoning Guide
Softwoods — 6 months ta 18 months
Hardwoods — 12 months to 24 months

Logs that are 5" diameter across or larger should be split in haif, three
pieces if over 8 inches, and four pieces when aver a foat across. [fatree
has been dead for 2 —4 years it still needs o be cut, spiit, and seasoned
for 6 to 24 months depending on the wood.

MOTE: DIAGRAMS & ILLUSTRATIONS ARE NOT TO SCALE.
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* _ OPTIONAL BLOWER KIT
S .E'IThe optional blower is controlled by a Dial-a-Temp (see Figure 24). It

contains an On/Off line switch with variable speed control from low 1o
O high.
bl

1) Install the optional blower kit per the instruciions provided in the
blower kit,

2) Plug the blower power cord into the receptacle on the bottom of the
Dial-A-Temp.

3) Plug the connected Dial-A-Temp into a properly grounded, 120 VAG
wall outlet.

4} To operate, rofate the diak on the Dial-A-Temp clockwise until it clicks
an. Rotate the dial further clockwise fot & fower speed, then counter-
clockwise for a higher speed.

NOTE: Turn blower off before opening the door to load the fuel.

groundedthree-preng rece

blower must he p

i directly

Installation must be in accordance with National Elec-
frical Code, ANSI/NFPA 70 - latest edition. In Canada, |
| the current CSA €22.1 Canadian Electrical Code - latest
‘edition. ;;_

ptacie, 120 VAC, 60 Hz, single
| phase. Do not cut or remaove the grounding prong from .
‘this plug. Do not route power cord under or in front of -
_appliance. |

OPTICNAL BLOWER KIT

Blower Assembly

Figure 24

1) Plug power cord
into the beltom of g
Diai-f-Temp.

2} Plug Dial-A-Temp
into wail outlet.

Wall Duilet

Dial-A-Temp
{on/aif and biower
speed conirof}

blower opening unohstructed.

A\ WARNING
In the event thal vdu remove ihe hlower for any reason, the rear heatshield must be returned fo its urigiﬁal condi-
tion or replaced before using the heater. Excessive rear wall temperatures will result if the stove is burned with the

NOTE: DIAGHAMS & ILLUSTRATIONS ARE MOT TO SCALE.
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. MAINTENANGE

"' DOOR HINGES: If door hinges need lubricating, use an anti-seize com-
pound (never use oil) available from your Earth Stove™ dealer.

OO0R LATCH: Adjustment Insiructions -

1.Using a 5/32” hex wrench, remove the side heat shield by removing 3
screws on the hack, 2 screws on the bottom, and 1 screw at the top-
front corner.

9 With the door open, loosen the latch nuts using a 3/8” wrench. Slide
the latch assembly forward o loosen the doar and backward to tighten
the door.

3.Secure the nuts in place and test the deor. !f more adjustment is
required, repeat siep 2.

4.Replace the heat shield before busning the stove.

The hinge side of the door can also be adjusted if necessary. Repeat the
procedure above on the hinge side of the stave.

g | S—— | — . ¥

Figure 27

DOCGR GASKET: Periodically check gasket to make sure it is not over-
compressed. If compressed, replace with a special woven doar rope.
(Don't iry substituting rope, only use LHP door rope).

BAFFLE BOARDS: Your baffle hoards sheuld be inspected during ev-
ery chimney cleaning. If either board is damagad then replace baffle
boards.

GLASS CLEANING GUIBELINES

WARNING: DO NOT CLEAN GLASS WHEN APPLIANGCE IS HOT!

Glass on any woad stove will not stay perfectly clean. Here are some

guidelines for cleaning and caring for the glass:

e Ensure the stove is cold prior io cieaning glass.

e This appliance is designed to provide a flow of air over the inside of
the glass, where along with high heat helps inhibit buifd-up on the
glass. When build-up occurs, a commercial glass cleaner designed
for stoves is recommended. Regutar household glass cleaners will
not clean creosote.

HOTE: DIAGRAMS & ILLISTRATIONS ARE NOT TO SCALE.

« Do not use abrasives such as steel pads, steel wool or oven cleaner
as they will scratch the glass. Never scrape glass with a razor blade
as this may pit the glass and make itimpossible to cleanin the future.

« Do not use chamicai glass cleaners as they may damage the gaskets
or painted surfaces.

TIPS FOR YEEPING THE GLASS CLEAN

«  Burn only dry seasoned cord wood. Wet wood = Dirty glass.

»  Ashort, hot fire (15 - 20 minutes) may help to clean off some of the
normal buildup. Lower burns = more huild-up. Higher bums = less
buitd-up.

« Keep freshly loaded wood away from the glass.

o Aftar reloading, allow all the woad to catch flame before dampering
down the stove.

CREOSOTE FORMATION AND NEED FOR REMOVAL

When wood is burned slowly, it produces tar and ather organic vapors,
which combine with expeiled moisture to form creosote. The creosote
vapors condense in the reatively cool chimney flue of a slow-burning
fire. As a result, creosote residue accumulates on the flue lining. When
ignited, this creosote makes an extremsly hot fire.

The chimney and chimney connector shauld be inspected at least once
monthly during the heating season to determine if a creosote buildup has
occurred. If creosote has accumulated (1/8” [3 mm)| or more), it should
be removed to reduce the risk of a chimney fire.

Esiablish & routing for the fuel, wood burner and firing technique.
Check daily for creoscie build-up until ¢xperience shows kow oiten
you need ta clean o be safe. Be aware thai the hatier the fire the
less creosote is deposited, and weekly cieaning may be necessary
in mild weather even though menibly cleaning may be enough in
the coldest months. Centact your local munigipal or provingial five
authority for information on how fe handle a chimney fire. Have a

clearly understood pian to handle a chimney fire.

DISPOSAL OF ASHES

Ashes should be scooped out of a cool stove or fireplace insert with a
small metal shovel. Ashes should be placed in a steel container with a
tight fitting fid and moved outdoors immediately. Other waste shall not
be placed in this container. The closed container of ashes should be
placed on a non-combustibie floor or on the ground, wel away from all
combustible materials, pending final disposal. If the ashes are disposed
of by buriat in soil ar otherwise locally dispersed, they should be retained
in the closed cantainer until all the cinders have thoroughly coaled. Ashes
can ignite up to 72 hours after removal from the appliance.

A\ CAUTION
Cleaning Glass: Ensure appliance is cold prior
to cleaning glass. A commercial glass cleaner
designed for stoves is recommended. Do not use
abrasive cleaners. Do not clean with any materials,
which may scratch or otherwise damage the glass.
Scratches on the glass can develop into cracks or
break. Inspect the glass regularly. If you detect a
crack, extinguish the fire and contact your dealer
for a replacement.
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" REPLACEMENT PARTS - MODEL ES2100

= " Contaci an Earth Stove™ dealer 1o obtain any of ihese parts.
;-1 Never use substitute materials. Use of non-approved paris ¢an
" vesult in poor performance and safety hazards.

Cat. Mo Descripiion
H8880 Right side keaf shieid

HasH Left side heat shield

HBg§92 Back heal shield

H8853 Dinor back w/pins

HE8594 Daor channels w/nuts

Haaas Glass

H5640 Glass gasket kit (8 47)

HB639 Door rope kit, 7/8” dia. {(6° 2”)
HBE&97 Baifies

HaBg8 Secondary burn tubes w/clamps
H5650 Dratt rod kneb

HBaaeg Ash lip whardware

Ha%00 Pedestal

HEga1 Daor handle whardware

HBg02 Daor latch w/hardware

HE89& Complete Firebrick kit
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) Security Chimneys™ Pipe

VENTING COMPONENTS - MODEL £82100

Securs Black™ Single Wall Stove Pipe

6” SW Pipa and Accessories

Gat, No. Model Descrigtion Pe. / Container
e GSWLG | GSWLE | LENGTHGE” X6” 10
- Tubinex Components 6SWL12 | 6SWL12 | LENGTH 6" X i2” 5
& Rigid Stainlass Steei Liner 5SWL24 | &SwWL24 | LENGTHE® X 24" 1
; ”‘ Cat. Ho. Model Description P¢. / Container BSWL36 ESWL35 | LENGTH 6” ¥ 38” P
1 6LLE 6il6 | LENGTH6” X6 4 GSWLAD | 65Widp LENGTH 6° X 48" 5
B BLL1Z BLi12 | LENGTH&" X142 4 GSWLT | GSWLT | TELESGGPIC LENGTH 6" (42"- 1
- BLL24 | GLL24 | LENGTHG" X 24 s 557) _
! SLLa6 PPV D —————— P GSWLA | 6SWLA ?3qg;ug§,T)ABLE LENGTH § 5
GLLAS | BLL4B | LENGTH 6" X 48" 4 BSWMA | GSWMA | SINGLE WALL MASONRY 1
BLTA 6L7& | ADJUSTABLE LENGTH (7 i 11) 4 ADAPTOR 6"
6LT 6T SPLIT BASE TEE 5 GSWY GSWT TEE 6" {TEE CAP INCLUDED) 2
GLTCS 6LTCS TEE CAP 10 6SWE4S 6SWE45 3 ELECW 45 DEGREE 6" 4
6LTC 6L7C TWIST LOCK TEE CAP 4 GSWED GSWEYD | ELBOW 90 DEGREE 6~ 4
BLE30 6LE30 | ELBOW 30 DEGREE P GSWES0A | GSWE9DA | SWIVEL 90 DEGREE ELBOW 6 19
BLE45 LEAS | ELBOW 45 DEGREE 4 BUP BUP | FLUE EXTENSION 6” i0
BLEGG BLEDE | ELBOW 90 DEGREE 4 GSWAB | GSWAB | STOVE ADAPTOR 6” 8
6LST 6LST | FLASHING 5 GSWIN7 | GSWINT | 8LLW7 (67-77) 4
GLSTSS | GLSTSS | FLASHING STAINLESS 1 BSWING | GSWINE | INGREASER LENGTH (67- 8”) 4
GLSA 6LSA | SUFPORT ASSEMBLY 5 GSWOA | GSWOA | OVAL TO ROUND ADAPTOR 6 5
6LSB 688 | INTERIGR SUPPORT 5 GSWLK | GSWLK | DAMPER UNIT 6~ 4
GLAAM 6LAAM | ADAPTOR FLEX FIPE {MALE) 4 &PB 6PB PJESCST'*)AT'“E COLLAR 6" 2
GLAAF BLAAF | ADAPTOR FLEX PIPE (FERMALE) 4 powe SPF | TR COLLAR & (ASHT) 5
BLLFLEX | BLLFLEX (s;;’!\;%g}ss FLEXIBLE LENGTH 4
GLMA | GLMA | MASONRY ADAPTOR 1 D",';P:fﬂﬂﬁ': E:ﬁ;g:s‘:;izpe
BLLAS BLLRS REDUCER LENGTH (67-5) 4 Cat. No. Model Description Po. / Container
6LLWT SLLW7 | INCREASER LENGTH (6"-7") 4 e P I —— 8
BLCC 6LCC | DELUXE RAIN CAP 1 p— i1z | LENGTHE X1z P
6LLS 6LCS | REGULAR RAIN CAP 1 SDL2A oion VLENGTH & X 22" .
GLASMI | GLRSH: | ADJUSTABLE INSULATION 1 GDL36 | GDL36 | LENGTH G” X 367 2
6DL42A | 6DL42A | TELESCOPIC LENGTH (42" 667) 1
6OL3A 6DL3A | ADJUSTABLE LENGTH (3"~ 8”) 4
60L36A | 6DL36A | ADJUSTABLE LENGTH (37-34") 2
60T BOT | TEE (TEE CAP INCLUDED) 4
6DE45 6DE45 | ELBOW 45 DEGREE 4
5DEG 6DES0 | ELBOW 90 DEGREE 4
GOMA 6DMA | MASONRY ADAPTOR i
i &UP BUP | FLUE EXTENSION 10
' 6DAB 6DAB | STOVE ADAPTOR 3
SOLW7 | 6DLWT7 | INCREASER LENGTH {67-7) 4
BDLWE | 6DLWS | INCREASER LENGTH (67- 87) 4
BIILK 6DLK | DAMPER UNIT DL 6” 4
60GDH | 6DADH | DECORATIVE COLLAR 25
600 600 | TRIM COLLAR 10
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WARRANTY

" Your wood appliance is covered by a limited warranty (provided with the

appliance). Please read the warranty to be familiar with its coverage.

Retain this manual. File it with your other documents for future refer-
ence,

REPLACEMENT PARTS

See Page 231or a compiele replacement parts list. Use only parts sup-
plied from the manufacturer.

Normally, all parts should be ordered through your Earth Stove™ distribu-
tor ar dealer. Parts will be shipped at prevailing prices at time of order.

When ordering repair parts, always give the following information:

T. The model humber of the appliance.
2. The serial number of the appliance.

3. The part number.

4. The description of the part.

5. The guaniity required.

6. The instaliation date of the appliance.

If you encounter any problems or have any questions concerning the
instatlation or application of this system, please contact your dealer.

LHP

15G8 Elm Hill Pike, Suile 188
Nashvifle, TH 37210

Site web : www.EarthSiove.com
1-800-655-2008

PRODUCT REFERENCE INFORMATION

We recommend that you record the following importantinformation about
your appliance. If you did not purchase your appliance directly from a
Earth Stove dealer, then please call 1-800-655-2008 for the name and
phone number of your nearest Earth Stove dealer who will answer your
(uestions or address your concermns.

Your Appliance’s Model Number

Your Appliance’s Serial Number

Your Dealer's Name

The Date On Which Your Appliance Was instalied

iINSTITUTE hearth products be instalied and serviced
by professionals who are certified in the U.S.
by the National Fireplace Institute® (NFI) as
@ NFl Woodburning Specialists or who are
fl certified in Canada by

' . N - 2
NATIONAL s recommend that our woodburnin NATIONAL Nous recornmandon s pdeles
FIREPLACE ood g FIREPLACE Ons que nos p a

CERTIFIED Wo_ot_:l Energy Technical %Z:ﬁ;fﬂf??&.ﬁng
wa.nficerti!ied.erg Traini ng (WE.I—” rmersine e J

INSTITUTE bois soient instaliés et que I'entretien

g soit effectué par des professionnels
certifiés, aux Etats-Unis par le National
Fireplace Institute® (NFI) et au Canada,
W 4l par le Wood Energy
CERTIFIED Technical Training

Wood Energy

Quww.nficenilied.org ( vy

LHP reserves the right to make changes at any time, without notice, in design, materials, specifications, and prices, and also to discontinue celors, stylss, and products. Consult your lacal

distributor for fireplace cade information.

Printed in U.S.A. @ 2012 LRP LLG
P/H 507108-0% Rev. NC 08/2012

LHP
1588 Elm Hill Pike, Suile 108  Nashville, TH 37215







Appendix A
EXAMPLE CALIBRATION/DATA FLOW

All individual test run raw data sheets are organized in a manner that would allow a data
reviewer to follow the data as it is being calculated in a step by step fashion. In many cases, the
equations used to calculate 2 specific required data are given on the raw data sheets themselves.

For example, the particulate emission rate in g/dscf is caleulated on Data Sheet #7. However,
the data used to derive this data begins on Data Sheet #2 (Meterbox Data Sheet) where the meter
volume (cubic feet), average meter temperature (°F), average AH (in. HyO), and average Barometric
pressure (in. Hg) are recorded and averaged. Each of the averages for these parameters are used in
equation 1 on P. 7 where the volume (MCF) is converted to dsef.

The moisture catch total (g. HyO) on the Particulate Catch/Moisture Data sheet (p. 3} is
transferred to P. 7 and the percent stack moisture is calculated in equations 2 and 3.

The gross and net gravimetric (g) particulate catches are determined and caleulated on PP. 3-
6. Pages 4-1, 4-2 and 4-3 show the initial (tare) constant weights for filters (p. 4-1) and beakers (p. 4-
2) and the final constant weights (p. 4-3) for those filters and beakers used for each run. Final and tare
weight data is transferred to P. 3 and the gross gravimetric (g) catch for each filter and beaker is
calculated. On P. 5 the gravimetric catch for each blank is calculated. The gross gravimetric catch for
each filter and beaker is transferred o P. 6 and the net gravimetric catch (g) is calculated, as well as
front half and back half cateh totals. The net gravimetric catch (g) is transferred to P. 7 and the grain
loading/dscf is calculated in equation 4.

Some data sheet specific information is listed below on a page by page basis.

P.8 The % ambient moisture is determined by interpolating from psychrometric charts
which are contained in the State of Oregon Department of Environmental Quality's "Standard
Method for Measuring the Emissions and Efficiencies of Woodstoves".

The % relative humidity is determined from the wet bulb/dry bulb temperature
readings using the tables found in Section 3.1.2.4 of the State of Montana Air Quality
Bureau's Quality Assurance Manual,

B. 10 The uncorrected moisture meter readings are corrected for pin insulation and may or
may not be corrected for ambient (wood) temperatures. Ali corrections are based upon the
cotrection equations or tables supplied by the moisture meter manufacturer. {These are
standard, known corrections.)

P 1l The meisture meter readings are corrected as discussed above.




P. 12 The gas concentrations shown for each gas meonitored (COy, Oy, CO and S07) are
determined by converting the analyzer's voltage output recorded on P. 12 to the concentration
shown using the analyzer's current calibration curve. The S0+ conceniration is determined
using the manufacturer's calibration curve and the current calibration curve.

The cal. W/B (calculated wet bulb) temperature is obtained by first determining the
9, moisture in the extracted flue gas stream using the temperature data from thermocouples 1
{Wet Bulb) and 2 (Dry Bulb). Then based upon the stack temperature {thermocouple 3} and
the % moisture in the extracted gas stream, a calculated wet bulb temperature is determined.
All data is derived from the psychrometric tables found in the State of Oregon's *Standard
Method for Measuring the Emissions and Efficiencies of Woodstoves”.

The following pages contain the equations used to generate the data on Tebles 3-5 on the computer

printouts:
Dry Gas Volume (standard):
Vi *17.65 % mof * [Pba, ¥ ﬁj
Vinied) = , 13.6
Tm
Volume of Water:
Vlsa) = (0.04707{mi T2:0)
Moisture Content:

Bw= [——Vl———J *100
Vot Vm(std)

Dry Burn Rate:

Br:[th -(th*%Hzo)j*gg
2.2046 6




Where:

Carbon Balance (Ny):

KsNe
Ni=
(YCO2+ YCO+ YHC)
Stack Flow Rate (Qgg):
Qs = KsNiBr
Particulate Concentration (Cg):
%
Cs =
Vm(std)
Particulate Emission Rate (E}):
E = Cstd
Proportional Rate Variation (Pr):
G Si* Vi
Pr= S TmED - 1*100
IOZi=l [Si ¥ Vmi(std)]
Br = dry wood burn rate, kg/hr.
Bws = Water vapor in the gas stream, proportion by volume.
cg = Concentration of particulate matter in stack gas, dry basis, corrected to

standard conditions, g/dscm (g/dscf).
E= Particulate Emission Rate, g/hr.

AH=~= Average pressure differential across the orifice meter
(see Figure 5-2), mm H20 (in. H20).

K3= 1.0 Tb/1b (English)
1000 g/kg (metric)
K4 = 0.02406 dsm3/ g-mole(metric)

384.8 dscf/lb-mole {English)




Tstd =
Vm =

Vm(std) =

Vw(std) =

Yooz =

YHC =

13.6=
60 =

100 =

Total amount of particulate matter collected, mg.

Dry gas meter correction facter.

Gram atoms of carbonfgram of dry fuel (Ib/ib), equal to 0.0425.
Total dry meles of exhaust gas/Kg of dry wood burned.

Percent of proportional sampling rate.

Barometric pressure at the sampling site, mm Hg (in. Hg).
Total gas flow rate, dsci/hr.

Concentration measured at the SO analyzer for the nithv § minute
interval, ppm.

Concentration measured at the SOy analyzer for the first 5 minute
interval, ppm

Absolute average DGM temperature (see Figure 5-2), °K (°R).
Standard absolute temperature, 293°K (528°R).

Volume of gas sample as measured by dry gas meter, dem (def}.

Volume of gas sample measured by the dry gas meter, corrected to standard

conditions, dscm (dscf).

Volume of water vapor in the gas sample, corrected to standard
conditions, scm (scf).

Wet wood weight.

Dry gas meter calibration factor.
Measured mole fraction of CO (dry).
Measured mole fraction of COp (dry).
Assumed mole fraction of HC (dry);
=0.0088 for catalytic woodheaters
=0.0132 for noncatalytic woodheaters
=0.0080 for pellet fired woodheaters
Total sampling time, min.

Specific gravity of mercury.

Sec/min.

Conversion to percent.



M5H PARTICULATE SAMPLING TRAIN

i.

Probe

3/8" seamless SS-20" long. Outlet end of probe is attached to a SS outlet fitting with a
Sweglock SS union. The probe is unheated except for the portion that is in the stack and the
heated filter box. The probe is sealed to the stack with a washer.

Filter Holder

A 3% or 4" standard M5 filter holder. A SS filter support with gasket.

Filters

3" or 4" fiber glass (#25 glass) manufactured by Schleicher and Schuell.

Front Half Filter Heater

A box containing a fan for air circulation and a cone heater. The temperature in the box is

monitored with a type K thermocouple and adjusted with a voltage regulator to maintain a
temperature below 248 °F. '

Desiceant

Indicating silica gel, 6-20 mesh. The silica gel is changed as needed.

Filter (Back Half) Holder

Same as front half 3" or 4" filter.

Impinger Gas
Type K thermocouple threaded into the exit "arm" of the impinger. Ice is added to the cooler

whenever necessary to maintain an exit gas temperature less than 68 °F.
Meterbox
RAC Stack Sampler modified by EEMC
Ranges: 0-1.0" inclined water manometer
0-10.0" vertical water manometer
Accuracy: Dry gas Meter 0-999.999 cu ft £1.0%

‘Temperatures are monitored using two type K thermocouples.






Appendix B
SAMPLING PROCEDURES AND INSTALLATION DESCRIPTION

This section is broken inte two major parts. The first contains a brief description of the sampling
and procedures used by LoKee Testing Laboratory when performing a test using EPA Methods 28, 28A
and SH. The second section contains a complete listing of all equipment in each of the major sampling

trains and a diagram of each major train.
LoKee Testing Laboratory uses EPA MSH for the particulate sampling procedure and collects the

required data so that efficiency of 8 unit can be calculated using the Oregon Method.

TEST FACILITY AND WOOD HEATER EQUIPMENT LIST

1. Flue Pipe
The diameter of the 24 gauge black steel flue pipe used for each stove varies with the

size of the stove's flue collar, e.g., 6" flue pipe is used with a 6" flue collar. The joint at the flue
collar is sealed with mortar, The pipe is attached to the stove at the flee collar with three sheet
metal screws. All sampling ports are sized for the sampling probes and sealed using washers,

2, Insulated Flue Pipe '

The diameter of the insulated flue pipe matches the diameter of the flue collar on the:
stove. The 6", 7" and 8" pipe meet the requirements of UL 103 HT. The SO, injection loop port
is sealed with high temperature silicone sealant.

3. Liquid Seal

The liquid (oil) seal used by LoKee varies in size with the flue pipe. The seals are made
of 12 gauge steel. The liquid sealant is mineral oil. The cooler consists of 3/8" copper tubing
which is coiled in the bottom of the lower half of the seal. Ambient air is pumped through this
line when necessary to cool the seal.

4, Supports
The lower half of the seal and the 24 gauge steel black flue pipe is supported by the

stove. The upper half of the seal and the insulated flue pipe are hung from weoden supports.
5. Platform Scale
Platform (30" X 30" deck)
Manufaciurer: Weightronics
Model: plaiform: DS-014/SN 4479 readout: W1-110/SN 016405
Type: Electronic
Range: 0-100C 1b.




Capacity: 1000 Ib.

Resolution: 0.1 Ib.
Accuracy: 10.1%
6. Fuel Balance Scale

LoKee uses the platform scale listed above to weigh the fuel charges.
7. Fuel Storage Area
LoKee stores the fuel in a humidity and temperature regulated room.

8. Moisture Meter

LoKee has two moisture meters which it uses to determine wood moisture levels.

The primary meler is:
Manufacturer:  Delmborst Instrument Co.
Modsel: RC-1C/SN 16152 with 26-E probe and #496 insulated pins.
Type: Electrical Resistance
Resolution: 10.1% moisture
Ranges: 6-11%, 11-25%, 25-80%
Accuracy: Moisture Content Accuracy
6-12% 0.5%
12-20% +1.0%
20%-saturation point +2.0%
Type of Calibration: The RC-1C is equipped with two potentiometers (Zero and

Span) which are checked and adjusted on a daily basis. The unit is also checked with a

calibration block.
Electrode and Pin Type: 26-E probe and #496 insulated pins

The backup maisture meler:

Manufacturer: Delmhorst Instrument Co.
Model: G-308N/2477 with 26-E probe and #496 insulated pins
Type: Electrical Resistance
Resolution: 10.1% moisture
Accuracy: Moisture Content Accuracy
6-12% +0.5%
12-20% +1.0%

20%-saturation point +2.0%
Type of Calibration: Calibration is accomplished with an internal calibration point

and a potentiometer. The calibration can also be checked against a calibration block.




Description of Operation: The pins are pounded into the wood to be sampled. The meter reading
is recorded on Data Sheet #10 {Wood Moisture) or Data Sheet #11 (Density Determination). This
is the uncorrected reading which is then corrected for pin insulation and, as needed, temperature

using the correction tables for each parameter supplied by the manufacturer.

Temperature Monitors

The temperatures are monitored with Type K thermocouples. Each thermocouple's
calibration is checked prior to use.

The thermocouple readout is an Omega Model 410B-K/SN 05/4475, with a range of -38
°F ¢ 1999 °F (type K) and an accuracy of £0.9 °C, which can be read at #0.1 °F. EEMC reads

- and rounds to 1.0 °F, The single channel readout is interfaced with a manually operated selector

switch that allows 24 channels to be monitored with the same readout. The thermocouples are
attached to the test unit with sheet metal screws. The thermocouples monitoring internal stove

temperature are sealed at the point of entry with sealant.

i0. Draft Gauge

Manufacturer: Dwyer

Model:

Type: Inclincd Water Manometer

Range: 0-0.25" water

Resolution: 0.001" waier

Accuracy: 10.001" water (readability)
11. Anemometer

Manufacturer: Dwyer

Model: 480 Vaneometer/SN § 222D

Range: 0-400 FPM

Accuracy: +5% of full scale from 0-1 FPM
12. Humidity Gauge

Manufacturer: Bacharach

Model: SAC

Type: Sling Psychrometer

Range: Wet Buib: 30-110 °F

Dry Buib: 30-110 °F

Resolution: 1 °F

Accuracy: 1 °F
13. Bargmeier

Manufacturst: Princo Instruments, Inc,

Model: NOVA 469



Type: Mercury Barometer

Range: 20-32" Hg
Resolution: 0.01" Hg
Accuracy: +0.01" when calibrated and installed as per the

manufacturer's written operating instructions, i

Equation 6.3.1a of the ngrandard Methods for Measuring the Emissions and Efficiencies of
Residential Wood Stoves” and equation #1 are programmed into a Hewlett Packard 15C calculator which
first calculates stack gas flow rate and then the AH. The stack gas flow rate and AH are both recorded on
Data sheet #2. The AH is used to set the flow rate through the dry gas meter at 5 minute intervals during
the test.

In order to successfully maintain the correct sampling ratio, the following data is recorded on
Data Sheet #2 (Meter Box Data Sheet): temperature (°F) at the SO9 injection rotameter (Tr}, pressure
(inches HyO) at the SOp injection rotameter (Pr), SOy injection rate (cc/min}, barometric pressure {BP)
(inches Hg), stack gas SO concentration (ppm SO-), sampling ratio {Sr), and the average dry gas meter
temperature (°F). This data is entered into the HP15C, which is used to first calculate a stack gas flow rate
{dscf) and then a AH for every sampling interval. The flow rate through the dry gas meter is adjusted and

maintained by maintaining the appropriate AH.

CEM MONITORS

1. Calibration Gases
LoKee uses vendor certified (£2.0%) calibration gases for each CEM. The concentrations
purchased coincide with ranges specified in MSH. Upon receipt of the cylinder, the
concentrations are verified with Method 3 (ORSAT) analysis.

2. Flow Repulators
LoKee uses a variety of standard gas flow regulators to meter the fiow of calibration gases from
the cylinders.

3. Point of Injection
Calibration gases are injected directly into the end of the probe. The line carrying the calibration

gases from the cylinders is connected to the probe with a short piece of rubber tubing.

4, Sample Gas Conditioning System
The combustion gas is conditioned with a train that is a duplicate of a M5H train. It contains the

following components:
S5 probe
Glass 4" MSH filter and holder in a heated box




4 1000 m} glass impingers
CGlass 4" MSH filter and holder
Indicating silica gel
Type K thermocouple to monitor exit gas temperature
Themas pump
Filters
The filters used are the same as EPA M5H filters.
Manifold and Exhaust

The gas stream is delivered to each analyzer through a manifold and flowmeter with the excess.

gases being routed to an exhaust.
CO Analyzer

Horiba PIR 2000/SN 408005

Nondispersive infrared (NDIR)
The gas stream flow is controlled by a SS flowmeter downstream of the analyzer. The calibrated
range used is 0-10.0% by velume. The resolution is 0.01% CO. The manufacturer's specification
given for linearity is +1.0%.
COy Analyzer

Horiba PTR 2000/SN 407069
The CO5 analyzer is also a NDIR and is operated in exactly the same manner as the CO
analyzer. The range of the CO; analyzer is 0-25.0% CO».

COMBUSTION GAS ANALYZER TRAIN OPERATING INSTRUCTIONS

Pretest Preparation. Checks and Audit Procedures
1.  Clean the probe with acetone and a brush. Seal the end of the probe for a leak check.

5. Remove the filter holder from the sample box and change the filter.

3.  Empty water from all the impingers in the train. Clean all impingers and fill the first 2
with 100 m! of water.

4. Remove the second filter holder from the train and change the filter.

5. Visually check the indicating silica gel in the fourth impinger. If it is visibly impacted
by water, replace the silica gel with dry silica gel.

6.  Turn on the pump and perform a leak check on the entire train. This is done by placing
the exhaust line in water. A successful leak check is accomplished when no bubbles are
detected.

7. Slowly release the plug from the probe to prevent any back flushing.

8.  Turn off the pump.




10.
i1
12.
13.
14,
15.
16.
17.
18.

19.

20.
21.
22,
23.
24.

Turn on the heat in the sample box. Adjust Variac voltage controller so that temperature
in the sample box does not exceed 248 °F.

Open the bypass valve on the pump.

Connect the probe to the zero/span gas delivery line.

Turn on the zero gas and adjust the flow rate to 1.5 SCFH.

Wait until the zero gas has completely flushed the train and a stable reading is obtained.
Record the zero gas readings of the DVM on Data Sheets #15.

Turn off the zero gas at the cylinder.

Disconnect the zero/span gas delivery line from the zero gas gylinder,

Connect the zero/span gas delivery line to the span gas source for each analyzer.

Turn on the span gas and adjust the flow rate to 1.5 SCFH. Wait until a stable reading is
obtained on each analyzer. Repeat until ail three analyzers are spanned properly.

Record the span gas readings of the DVM. Record the analyzer's output and all other
pertinent information Data Sheets #15.

Turn off the span gas at the cylinder.

Disconnect the probe from the zero/span gas delivery line.

Insert the probe int the stack.

Close the bypass vaive on the pumps.

Approximately 15-20 minutes before the actual start of the test, turn on the pump and
adjust the flow through each analyzer until the flow rate is 1.5 SCFH.

Operation During Testing

1.

Monitor the flow rate to the analyzers periodically to maintain a flow rate of 1.5 SCFH.
Make any necessary adjustments.

Record data as follows:

a, At the start of each 5 minute data cycle, record the scale weight, wet bulb/dry
bulb, stack gas temperature and static pressure on Data Sheet #12 (Gas Data).

b. Record the combustion gas (CO, O and CO) analyzer data and the S50,
analyzer data on Data Sheet #12.

C. Record the remainder of the temperature data.

Post Test Checks and Audit Procedures

1.

ST

Remove the probe from the stack. (Be careful when handling the probe as it can be

quite hot.)
Seal the end of the probe.

Perform a leak check on the entire train.
Slowly release the plug from the end of the probe to prevent any back flushing.
Turn off the pump.
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iL
i2.
13.
14

I5.

16.
17.

Open the bypass valve on the pump.

Connect the probe to the zero/span gas delivery line.

Turn on the zero gas and adjust the flow rate through each analyzer to-1.5 SCFH.

Wait until the zero gas has completely flushed the train and a stable reading is obtained
from each analyzer.

Record the zero gas reading. Record each analyzer's output and all other pertinent
information on Data Sheets #15.

Tum off the zero gas at the cylinder.

Disconnect the zero/span gas delivery line from the zero gas cylinder.

Connect the zero/span gas delivery line to the span gas source for each analyzer.

Turn on the span gas and adjust until the flow rate through each analyzer to 1.5 SCFH.
Wait until the span gas has completely flushed the train and a stable reading is obtained
on each analyzer.

Record the span gas reading. Record each analyzer's output and all other pertinent
information on Data Sheets #15.

Turn off the span gas at the cylinder.

Disconnect the probe from the zero/span gas delivery line.

Determination of the Combustion Gas Train's Response Time

1.

The response time of the combustion gas analyzer train is to be determined using the
following procedures. It is best to determine the combustion gas analyzer train response
time during the "charcoal phase” of a test burn so that CO levels are relatively stable.

Leak check the combustion gas (CEM) analyzer train.

a.

b. Zero the CO analyzer using ambient air.

c. Calibrate the CO analyzer.

d. Insert the probe for the combustion gas analyzer train in the stack.

e. Sample flue gas until a stable reading is obtained.

f. Remove the probe from the stack, note the exact CO concentration as measured
on the DVM and start a stop watch at the exact time of removal.

g Observe the stop watch and DVM. Record the length of time to initial response,
i.e., when the CO levels bégin to decline.

h. Continue observing the stop watch and DVM. Record the time when the
analyzer's output equals zero (0.000 v}.

i, Repeat steps d-h 2 or 3 times to Qerify resulis.




E. Calibration and Audit Procedures for the Combustion Gas Analyzers

1. Calibrate by presenting zero and span gases ¢ each analyzer at the probe and through
the entire sampling rain. (See Sections 6.7.2 and 6.9 {MSH].) Record the responses on
the appropriate calibration forms.

2. [mmediately prior to and after each test run, present the zero and span gases to the
analyzers through the entire sampling train as is discussed in section C. Record each

anaiyzer's response on Data Sheets #15.
3. Caleulate the + concentration difference and the actual percent difference as follows

using the zero and span gas values obtained in #2 above. All calculations are to be based

upon the actual gas concentrations involved.

+ Concentration Difference = Actual Conc (%) - Std Conc (%)

Act Conc (% or ppm) - Std Conc (% or ppm) £100
Full Scale Value (% or ppm)

Zero % Difference =

Act Response (% or ppm) - Exp Response (% or ppm) , 100
Full Scale Value (% or ppm)

Span Act % Difference =

Then refer ta Section 4.2 and 4.3 (MSH) to determine whether the audits are acceptable or not.
TRACER GAS (809) EQUIPMENT

1. SO Injection Probe
A circular SS loop about 4" in diameter is positioned in the center of the stack. The loop extends

outside the stack and is connected to the line leading from the SO; injection rotameter with
Sweglock fittings. The loop is inserted in the stack at 9.5 £0.5 ft above the top of the scale.

2. Rotameter
A rotameter that has been calibrated with a bubble tube. The rotameter is all glass, stainless steel
and Teflon. The rotameter has a flow control mechanism which is set to the calibrated flow,

3. Temperature
The temperature at the injection rotameter is measured with a type K thermocouple.

4. Injection Gas
Pure SO, 99.999% pure, released from the cylinder through a $8 regulator and shut off valve,




16.

11.

Calibration Gases

LoKee uses vendor certified calibration gases with traceability established in accordance with
EPA Protocol #1 as specified in Section 3.3.1 and verified using EPA Method 6.

Sample Probe

3/8" SS tubing inserted at 13.5 £0.5 feet above the platform scale. No obstructions are in the

stack between the injection and sample prabes.

Combustor
Lindberg tube furnace, Model 55035/SN 800125, range 0-2000 °F. The temperature in the tube

furnace is monitored with a type K thermocouple and controlled with a Variac voltage regulator.
Power adjustments are made as necessary 10 maintain temperature at 1425 °F +25 °F.
Sample Condenser
The sample condenser consists of 3 modified M5 impingers immersed in a freezer.
A filter assembly
The exit gas temperature is monitored with a type K thermocouple,
Filter
A standard EPA MSH 3" or 4" filter.
SO, Analyzer
Horiba, PIR 2000/SN 403019
Nondispersive infrared (NDIR)
The analyzer is operated as per the manufacturer's instructions at a flow rate of 1.5 SCFH. The
calibration range is 0-2500 ppm SO at a resolution of +25.0 ppm. The manufacturer's
specification for linearity is +1 0%. The voltage response is displayed on a DVM which is
converted to ppm using the manufacturer's calibration curves.
Flow Control '
Flow through the tracer gas sampling train is controlled by a S8 flowmeter.

TRACER GAS TRAIN OPERATING INSTRUCTIONS

Pretest Preparation and Checks and Audit Procedures

L Clean the probe with a brush. After cleaning, seal the end of the probe.
Note: Do Not Use Acetone Or Other Organic Selvenis To Clean The Probe
Immediately Prior To Running A Test Or Conducting A Leak Check.
2. Turn on the tube furnace in order to insure that the unit is at the correct operating
temperature (1425 °F) at the start of the test.
3 Remove all water and clean the impingers,
4. Change the filter.




5. Twrn on the pump.

6. Perform a leak check on the entire tracer gas train. This is done by placing the SOy
exhaust line in water. A successful leak check is accomplished when no bubbles are
detected.

7. Stowly remove the plug from the end of the probe to prevent any back flushing,

8. Turn off the pump.

9. Bypass the pump.

10. Connect the probe to the zero/span delivery gas line.

11. Connect the zero/span gas delivery line to the zero gas cylinder and turn on the zero gas
and adjust the flow until the flow rate through the SO analyzer is 1.5 SCFH.

12 Wait until the zero gas has completely flushed the train.

13. Record the zero gas reading. Record the 8O, analyzer's DVM output on Data Sheets
#15.

14. Turn off zero gas at the cylinder,

15. Disconnect the zero/span gas delivery line from the zero gas cylinder.

16. Connect the zero/span gas delivery line to the span gas cylinder.

17. Turn on the span gas and adjust the flow until the flow rate through the SO analyzer is
1.5 SCFH. Wait until the span gas has completely flushed the train and a stable reading
is obtained on the analyzer.

18. Record the span gas reading. Record the analyzer's output and all other pertinent
information on Data Sheets #15.

19. Turn off the span gas at the cylinder.

20. Disconnect the zero/span gas delivery line from the probe.

21. Insert the probe in the stack.

22. Close the bypass on the pump.

23, Approximately 15 to 20 minutes before the actual start of the test, turn on the SOy
injection train and the pump for the tracer gas train. '

Operation

1. Turn on the tube fiurnace to insure furnace is at approximately 1425 °F when the test
begins. |

2. Approximately 15-20 minutes before the actual start of the test, turn on the cylinder of
pure SOp.

3. Using the rotameter's current calibration, adjust the SO flow rate to the calibrated level.

4. Turn on the pump in the tracer gas train. Adjust the flow rate through the SO, analyzer

so that it remains at 1.5 SCFH,

\
[N



Monitor the SOy concentrations in the stack and stack gas flow rates in order 10
establish a sampling ratio for the test and a correct AH at the start of the test.

At the start of the test and every 5 minutes thereafler, record the SO analyzer output in
volts and the stack gas SOy concentration in order to calculate the stack gas flow rate
and determine the correct AH for the meter box.

Alse monitor and record the temperature at the Rotameter (Tr), pressure at the
Rotameter (Pr), barometric pressure (BP) SO injection rate (ce/min) and static pressure

on Data Sheets #2 and #12.

Post Test Checks and Audit (Zero/Span} Procedures

1.

NI LR

0.
11
12.
13,
14.

15.

16.
17.

Remove the probe from the stack. (Be careful when removing the probe from the stack
as it can be quite hot.)

Plug the end of the probe.

Perform a leak check.

Slowly remove the plug from the end of the probe to prevent any back flushing.

Turn off the pump.

Bypass the pump.

Connect the probe to the zero/span gas delivery line.

Connect the zero/span gas delivery line to the zero gas cylinder. Turn on and adjust
until the flow rate through the SO analyzer is 1.5 SCFH.

Wait until the zero gas has completely flushed the train.

Record the zero gas reading. Record the SO; analyzer's DVM output on Data Sheet #15.
Turn off zero gas at the cylinder.

Disconnect the zero/span gas delivery line from the zero gas cylinder.

Connect the zero/span gas delivery line to the span gas cylinder.

Turn on the span gas and adjust the flow until the flow rate through the SOy analyzer is
1.5 SCFH. Wait until the span gas has completely flushed the train and a stable reading
is obtained.

Record the span gas reading. Record the analyzer's output and all other pertinent
information on Data Sheet #13.

Turn off the span gas at the cylinder.

Disconnect the zero/span gas delivery line from the probe.

Determination of Tracer Gas Train's Response Time

1.
2,
3.

Zero and calibrate the SO analyzer.
Prepare and leak check the tracer gas train as per A above.
Insert the probe in the stack which contains flue gas and 805 concentrations in the

ranges normally encountered during wood stove testing.
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4. Sample flue gas with 809 concentrations until a stable reading is obtained. It is best 1o
determine the tracer gas train's response time during the "charcoal phase” of a test burn
so that the SOy concentrations are as stable as possible.

5. Remove the probe from the stack, noting the exact 80y concentration as measured by

the DVM and starting a stop watch at the exact time of removal.

6. Observe the stop watch and DVM. Record the length of time fo the initial response, i.e.,
when the SO levels begin io decline.
7. Continue observing the stop watch and DVM. Record the time when the SO analyzer's
output equals zero (0.000 v.).
8. Repeat steps 3-7 two or three times to verify results.
E. Calibration and Audit Procedures for the Tracer Gas ( SO») Analyzer
1. Calibrate by presenting zero and span gases to the analyzer at the probe and through the

entire sampling train. Record the responses on the appropriate calibration form.

2. Immediately prior to and after each test run, present the zeroc and span gases to the
analyzer through the entire sampling train as is discussed in Sections A and C. Record
the analyzer's response on Data Sheet #15.

3. Calculate the + concentration differences and actual percent difference as foliows using
values obtained in #2 above as the cxpe&ed response. All calculations are to be based

upon the actual gas concentration involved.

+ Concentration Difference = Actual Conc (%) - Std Conc (%)

Act Conc (% or ppm) - Std Conc (% or ppm) £100
Full Scale Value (% or ppm)

Zero % Difference =

Act Response (% or ppm) - Exp Response (% or ppm) 100
Full Scale Value (% or ppm)

Span Act % Difference =

Then refer to Section 4.2 and 4.3 (MS5I) to determine whether the audits are acceptable or not.
TEMPERATURE SENSING OPERATING INSTRUCTIONS
A Operate the thermocouple readout selector switch and record the temperature for each

thermocouple. All the temperature in the test facility should be approximately the same. Repair

as necessary.
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Check the operation and output of the thermocouple readout using the Omega NBS Traceabls
Thermocouple Simulaior. The simulator is hooked up to thermocouple readout #23. Check the
readout over its full range at 200 °F intervals. Record the data on Data Sheet #16.

Cne hour before the aciual test start record stove temperatures (thermocouple readout #s 4, 5, 6,
7 and 8), firebox (readout #9), post catalytic combustor or secondary burn chamber {readout #10),
and room temperature (readout #11). Record the temperatures every 5 minutes until the start of
the test on Data Sheet #13 (Preburn).

During the test record the temperatures every 5 minutes for each of the thermocouples on Data

Sheets #12 and 14.

FUEL PREPARATION

Al

No more than 4 hours prior to use, obtain 3 moisture readings from each piece of wood. Record
all moisture readings on Data Sheet #10.

Obtain kindling by finely splitting pieces that otherwise cannot be used as test fuel. Weigh the
kindling and record the weight on Data Sheet #8.

Obtain the pretest fuel by using 2 x 4's. The length of the pretest fuel can be no less than 1/3 the
length of the test fuel. Weigh the pretest fuel prior to its being loaded in the stove. Record
weights on Data Shests #8 and #9.

Obtain the test fuel by cutting dimensional lumber (either 2 x 4's or 4 x 4's) so that the length is
5/6's the length of the longest usable dimension of the firebox. Use the mix of 2 x 4's and 4 X 4's
specified in Section 4.3 M28. The test fuel shall be essentially free of knots, sap seams or rotien
areas.

The spacers shall measure 1 X 5 % 1" (nominally). The spacers shall be free of knots, sap scams
or rotten areas. Nail the spacers to the 2 x 4's and 4 x 4's as described in the regulations.

Take a photograph of the assembled fuel charge at a 90° angle from the photograph that will be
taken when the fuel charge is loaded in the stove.

WOOD DENSITY DETERMINATION

A.

When cutting the test fuel, cut a representative piece of 2 x 4 or 4 x 4 that is approximately 3 to
5-inches in length.

Take a moisture reading from the top, bottom and side of the picce. Record readings on Data
Sheet #11. Determine the % moisture on a wet and dry basis.

Weight the piece on a balance.

Take measurements of width, depth and length at the four corners with a micrometer. Determine
the volume of the piece. (Length x width x depth = Volume in cubic centimeters)
Dry the piece in an oven at 95-100 °C for a minimum of 24 hours,

Reweigh the piece on the balance.

13




G. Calculate % moisture on a dried basis.
s moisture (dry basis) = 1 - SHed Welehty g
wet weight
H. Calculate the density.
Density (g/ cc) = dried weight {g)
volume (cc)

BTU'S/LB DETERMINATION

A. When cutting the test fuel {only the test fuel, not the kindling, pretest fuel or spacers), collect a
sawdust sample. Place in a clearly marked plastic bag.

B. Forward sample to a commercial laboratory for BTU contents analysis.

STOVE PREPARATION

A. Clean the stove.

B. Weigh the stove, record the weight on Data Sheet #8.

C. Add approximately 0.3 Ib. of wadded newspaper to the stove. Record weight of newspaper on
Data Shect #8. Add 4-8 Ib. of kindling to the stove, and record the weight of the kindling on
Data Sheet #8.

D. Light the paper and kindling, leaving the stove's air draft control(s) wide open and the door
cracked until well ignited.
Close door.

F. When between 50% - 75% of the weight of the kindling has been burned add the first pretest fuel
charge.

G. Continue to add pretest fuel until the stove has thoroughly warmed up. As necessary, rake the
coal bed prior to adding additional pretest fuel charges.

H. Remove all material from the firebox after two or more hours of burning on high. Obtain the dry
empty stove weight and record on Data Sheet #8.

L Set the stove's air draft control(s) at the desired setting a minimum of 1 hour before the test run is
to begin.

AN As necessary set the heat exchange blower(s) at the specified setting 2 minimum of one hour

vefore the test is to begin.
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Record the stove surface temperatures, firebox and post catalytic or secondary burn temperatures
and scale weigh for a minimum of one hour before the test run begins. As necessary add fuel,
rake the coat bed, level the coal bed and/or Temove coals during the first 45 minutes of the hoyr
immediately preceding the start of the tesi. Record all information concerning raking, fuel
additions, etc. on Data Sheet #13.

If necessary, sometime during the last §5 minutes before the start of the test, open the door and
brake up all large pieces and then rake and level the pretest fuel in the stove. At this time, level
the coal bed as necessary to accommodate loading the fuel charge into the stove. Close the door.
Total time door can be open during the last 15 minutes is 1 minute. No further manipulation of
the stove is allowed during the 15 minutes immediately preceding the start of the test.

When the weight of the coal bed equals 20-25% of the weight of the test fuel charge, load the test
fuel. Take a photograph of the fuel load in the stove immediately after loading the fuel. Leave the
door open as per the manufacturer's instruction, but no longer than 5 minutes.

Document all stove operating data from ignition through loading and test start up on Data Sheet
#9.

15
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