United States
Environmental Protection Agency
Wood Heater Certification Test Report

Jotul North America

F55 7L

Volume 1 of 1

13235 PRAIRIE CIRCLE EAST, BONNEY LAKE, WASHINGTON 98391-7250
TELEPHONE: 360-897-9685



United States

Environmental Protection Agency
Wood Heater Certification Test Report

Jotul North America
55 Hutcherson Drive
Gorham, ME 04038

F 55_,']11’5
Volume 1 of 1

Report By:
Chip Wadington

CONFIDENTITAL

RELEASED ONLY BY
AUTHORIZED PERSONNEL

10/18/2011




TABLE OF CONTENTS

Page(s
Introduction
Title Page
Table of Contents
Test Report (Data) Page Number Index
Individual Test Run Page Number Index
Test Series Information and Discussion
Stove Storage Information
Stack Measurements and Sampling Port Locations
Stove / Catalysts Aging Data
Scheduling Information
Summary and Discussion of Results
Emission Test Summary Data Summary
Emission Graph
Data Summary
Individual Test Runs (Raw Data)
See Introduction, Individual Test <0.80 kg/hr
Run Page Index for a complete, 0.8 - 1.25 kg/hr
sequential list of data and data 1.25 - 1.90 kg/hr
sequence in the individual test runs >1.90 kg/hr
Fan Confirmation
(if necessary)
Insert Confirmation
(if necessary)
Calibration Data Cal Data

See Test Report (data) Page Number
Index, Item 14, for a complete, sequential
listing of the data in this section.

Stove Q C
StoveQC Stove Q C
Firebox Volume Dimensions
Manufacturer's Drawings

Manual Manual
Manufacturer's Written Test
Instructions (if provided)
Manufacturer's Operation Manual

Appendices:
A: - Example Calculations
B: - Installation Description and Operating Instructions

Efficiencies
A. Data Summary
B. Individual Run Data

Photos

Photos of wood loads in and out Photos
of the test unit.

ii

Section(s)

iii=v
vi
vii
viii

varies

[

varies
varies
varies
varies
varies
varies

varies

varies

varies

varies

varies



PAGE NUMBER INDEX

1. Summary of Burn Rate and Emission Rate Results
2. Summary Table of Other Data
3. Wood Heater Description
4, Manufacturer's Testing Wood Heater Instructions
5. Test Chamber Installation Description
6. Wood Heater/Catalyst Aging Documentation
7. Wood Heater Dimensions and Usable Firebox Volume
8. Pretest Burn Procedures
9. Pretest Facility Measurements
10. Test Fuel Measurements
A. Load Weight.
B. Load Moisture
C. Wood Density
11. Test Fuel Crib Description
A. Photographs
B. Wood Type

12. Test Run Heater Operation and Air Supply Settings

13. Detailed Description of Sampling Systems and Locations

A. Method 5H
B. Proportional Gas Flow Rate System
C. Stack Gas Flow Rate Measurement System

14. Calibrations
A. Platform Scale
1. Initial
2. Semi-Annual
3. Pre and Post Test
B. Analytical Balance
1. Initial
2. Semi Annual
3. Pre and Post Weighing Check
C. Temperature
1. Thermocouples
2. Thermocouple Readout
a. Semi Annual
b. Daily Check
3. Dry Gas Meter
4. Tracer Gas Meter
D. Anemometer
1. Initial
2. Semi Annual
. Barometer
Draft Gauge
. Humidity Gauge Calibration (Sling Psychrometer)
. Dry Gas Meter
1. Semi Annual

Ta=Em

SECTION
Data Summary

Data Summary
Stove QC

Operators Manual
Introduction
Introduction

Stove QC

Individual Test Runs
Individual Test Runs
Individual Test Runs

Individual Test Runs
Individual Test Runs

End
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
Page 1
Page 9

Page 10

Data Sheet # 9

Data Sheets # 8, 16

Data Sheet # 8
Data Sheet # 10
Data Sheet # 11

Data Sheet # 9

Data Sheets # 9 & 13

Page 1
Pages 2-4
Data Sheet # 16

Pages 5-8
Pages 9 & 10
Data Sheet # 4

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,, 0,, CO) Train Response Check
K. Tracer Gas (SO9) Train Response Check
L. CO Analyzer

1. Calibration

2. Zero/Span Control Chart

3. Pre and Post Test Zero/Span
M. CO9 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 Zero/Span

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

Cal Data
Cal Data
Individual Test Runs

Cal Data
Cal Data
Individual Test Runs

Cal Data
Cal Data
Individual Test Runs

Pages 16 & 17
Pages 18-23
Page 24

Pages 25-26
Page 27

Page 27

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

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

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

O. SOy Analyzer
1. Calibration Cal Data Pages 37 & 38
2. Zero/Span Control Chart Cal Data Page 39
3. Pre and Post Test Zero/Span Individual Test Runs Data Sheet # 15-4
P. Calibration Gas Certificates of Analysis
1. Pre and Post Test Zero/Span Audits Individual Test Runs Data Sheets #15-1 - 15-4
2. Method 3 Verification of Analysis (CO,, 0,, CO,N,) Cal Data Varies
3. Method 6 Verification of Analysis (SO5, N9) Cal Data Varies
15. Quality Checks
A. Leak Checks
1. Particulate Sampling Train Individual Test Runs Data Sheet #2
2. 80, Injection System Individual Test Runs ~ Data Sheet #16
3. Combustion Gas (CO9, Oy, CO) (CEM) Train Individual Test Runs Data Sheet #16
4. Tracer Gas (SO7) Train Individual Test Runs Data Sheet #16
B. Proportional Checks Individual Test Runs Table 5-Computer Printout
16. Sample Calculations
A. Weighted Average Emission Rate Data Summary Weighted Average Calc Sheet
B. Dry Bumn Rate Individual Test Runs Data Sheet # 8
C. [Vm] - [Vm (std)] Individual Test Runs Data Sheet # 7 (Particulate Calc Sheet)
D. Total Gas Flow Rate (Qsd) Individual Test Runs Table 4-Computer Printout
E. Proportionality Rate (PR) Individual Test Runs Table 5-Computer Printout
F. Particulate Emission Rate Individual Test Runs Table 4-Computer Printout
17. Raw Test Data Individual Test Runs Data Sheets # 1-16
18. Analytical Data
A. Filter and Beaker Tares Individual Test Runs Data Sheets # 4-1, 4-2
B. Solvent Blanks Individual Test Runs Data Sheet # 5
C. Particulate Catches
1. Gross Individual Test Runs Data Sheet # 3
2. Blanks Individual Test Runs Data Sheets # 5 & 6
3. Net Individual Test Runs Data Sheet # 6
4. Gr/dscf Individual Test Runs Data Sheet # 7
D. Constant Weight Weighing Individual Test Runs Data Sheet # 4-3

iv



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
#15-1
#15-2
#15-3
#15-4
Data Sheet # 16

Computer Input Data
Meter box Data Sheets

Moisture /Pariculate Catch Processing

Sheet (Front Half, Back Half)
Initial Filter Weights

Initial Beaker Weights
Constant Weights

Scale QA Checks

Blank Catch

Net Particulate Catch Calc Sheet
Particulate Calc Sheet
Miscellaneous Test Data
Stove Operating Data

Fuel Moisture

Wood Density

Burn Rate And Flue Gas Data
Pre Burn Data

Temperature Data

Pre and Post test Zero/Span Audits
COy

02

CO

SO

Quality Checks

TEST SERIES INFORMATION

No. of Pages

1
variable
1

variable
variable
variable
variable

ek kel et e

variable
variable

variable
1

1
1
1
1
1



Unit name and model number: F 55 TL
Type of unit: Wood Heater

Manufacturer: Jotul North America
Address: 55 Hutcherson Drive
Gorham, ME 04038

Contact: Roger Purinton
Phone Number: 1-207-591-6621
Fax Number: 1-207-772-0523

=

(@

Observers: None W’
qN= 9
Date Received: 8-15-2011 Aged:,ﬁ(‘leZﬂll Dates Tested: ,412 1-29/2011

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

applicable.
Test Location: 13235 Prairie Circle East
Bonney Lake, WA 98391
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

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
SEALED EPA TEST UNIT

DO NOT TAMPER WITH SEALS
TO DO SO WILL VOID CERTIFICATION

JOTUL NORTH AMERICA
F 55 TL

vii



Model: Jotul F55

13.29 feet

8.46 feet —P|

Date: 09/21/11

x&
\

e 9.13 feet
: [so2 nvecTion |

FLOW RATE 8.13 feet
MEASUREMENT PARTICULATE
SAMPLE
OIL SEAL
HEIGHT AT
COLLAR 6 inches
' : DRAFT
26.5 inches i o | GAUGE
s =




AGING DATA SHEET

UNIT Jotul F55 DATE: ___ 8/18/2010
Hr # | DATE | TIME | TEMP | TEMP Hr# | DATE | TIME | TEMP | TEMP
stack 1 Top 2 1 2
1 {20 Yo (265 | 23 26
2 [ [Bow  [Boz [33) 27
3 L {s9w (Y3 |30 28
4 NV ESTE P 29
5 I /Lo [BMO0 [ IS 30
6 h o | 222 | 189 31
7 _GHV [Vens [P0 |3 32
8 i (a8 1 220 | 3K, 33
9 | s | 202 | 4/¥ 34
10 D |3 | /89 | 20y 35
11 ) 36
12 37
13 38
14 39
15 40
16 41
17 42
18 43
19 44
20 45
21 46
22 47
23 48
24 49
25 50
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13235 PRAIRIE CIRCLE EAST, BONNEY LAKE, WA 98391
TELEPHONE: 360-897-9685

September 20, 2011

Mr. John Dupree

Federal Programs Section

U.S. EPA

Stationary Source Compliance Division
Mail Code 2223A Room #7124

1200 Pennsylvania Avenue NW
Washington, DC 20460

Mr. Dupree:

This is a request to waive the 30 notification for testing in order run
certification tests on the:

Jotul North America:
Model:F55

If you have any questions please feel free to call.

Sincerely,

Chip Wadington
Owner



13235 PRAIRIE CIRCLE EAST. BONNEY LAKE, WA 98391
TELEPHONE: 360-897-9685

September 20, 2011

Mr. John Dupree

Federal Programs Section

U.S. EPA

Stationary Source Compliance Division
Mail Code 2223A Room #7138

1200 Pennsylvania Avenue NW
Washington, DC 20460

Mr. Dupree:
On September 20, 2011 at 11:00 am PST, you waived the 30 day intent to
certify notice at the request of LoKee Testing Laboratory in order to run

certification tests on the:

Jotul North America :
Model: F55

If you have any questions please feel free to call.

Stncerely, .
5 e i

Chip Wadington
Owner



13235 PRAIRIE CIRCLE EAST. BONNEY LAKE, WA 98391
TELEPHONE: 360-897-9685

September 20, 2011

Mr. John Dupree

Federal Programs Section

U.S. EPA

Stationary Source Compliance Division
Mail Code 2223A Room #7138

1200 Pennsylvania Avenue NW
Washington, DC 20460

Mr. Dupree:
Testing was not done on consecutive work days for the:

Jotul North America :
Model: F55

This was because prep time was needed between the longest of the tests.

If you have any questions please feel free to call.

Sincerely,

Chip Wadington .
Owner

e



13235 PRAIRIE CIRCLE EAST. BONNEY LAKE, WA 98391
TELEPHONE: 360-897-9685

September 20, 2011

Mr. John Dupree

Federal Programs Section

U.S. EPA

Stationary Source Compliance Division
Mail Code 2223A Room #7138

1200 Pennsylvania Avenue NW
Washington, DC 20460

Mr. Dupree:
Testing was not done on consecutive work days for the:

Jotul North America :
Model: F55

This was because prep time was needed between the longest of the tests.

If you have any questions please feel free to call.

Sincerely,

Chip Wadington ¢
Owner




r

Data Summary |




Wood Heater Emission Test Summary

Laboratory/Wood Heater Information

Stove Manufacturer: Jotul

Model Identification: F55TL
Stove Type> 1=cat,
2=noncat, 3=pellet: 2
Laboratory Name: LoKee Testing
Laboratory Contact: CHIP WADINGTON
Telephone no.: 360-897-9685
Test Dates: 9/21-9/29/11
Test Methods Used
Method 28/Other: 28
Sampling Method: 5H
Burn Emission Heat Wid Avg
Run Rate Rate Output (a/hr)
no. (kg/hr) (g/hr) (Btu/hr) 3.50
1 0.960 4.03 11576
2 1.044 3.05 12589
4 1.657 4.03 19980
5 2.521 1.78 30399
NA
NA
NA
3 1.14 3.76 13698
45
4 =
o
< 35
3
9
(0
e
S
8
E
w 25 |-
2 —
1'5 1 | L L
0.5 1 15 2 25 3
Dry Burn Rate (kg/hr)
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TABLE 1 -—- RAW DATA

CLIENT:  Jotul TEST No. : 1
MODEL:  F55 DATE: 21-Sep-11
TIME METER DELTA  METER PERCENT PERCENT SO02
READING H TEMP. co CO2  COCENTR.
(MIN.) (CF) (IN.H20)  (DEG.F) (%) (%) PPM
0  375.000 0.150 82 0.69 4.10 450
5  376.500 0.500 82 0.58 11.00 250
10  379.254 0.100 84 0.42 2.70 550
15 380.517 0.120. 84 0.48 2.80 500
20  381.907 0.090 84 0.77 2.70 575
25  383.115 0.090 84 0.82 4.40 575
30  384.324 0.080 84 0.99 4.10 625
35  385.436 0.060 84 1.42 4.30 750
40  386.362 0.060 84 0.82 6.40 725
45  387.321 0.170 84 0.20 12.40 425
50  388.955 0.250 84 0.12 11.10 350
55  390.939 0.250 84 0.21 12.80 350
60 392923 0.250 84 0.13 12.40 350
65  394.907 0.220 84 0.19 12.80 375
70  396.759 0.220 84 0.26 13.50 375
75  398.611 0.250 85 0.18 12.50 350
80  400.602 0.220 85 0.10 10.60 375
85  402.460 0.220 85 0.32 10.20 375
90  404.319 0.250 - 85 0.18 10.00 375
95  406.310 0.120 85 0.76 7.80 500
100  407.705 0.120 86 0.65 6.80 500
105  409.105 0.120 86 1.37 4.80 500
110 410.505 0.080 86 1.36 5.90 625
115 411.625 0.070 86 2.14 5.40 650
120 412,702 0.090 86 1.93 5.60 575
125  413.919 0.100 86 1.72 5.60 550
130  415.192 0.110 86 1.58 5.50 525
135  416.525 0.110 87 1.55 5.60 525
140  417.863 0.120 87 1.54 5.70 500
145  419.268 0.120 87 1.54 5.60 500
150  420.673 0.120 87 1.50 5.50 500 |
155  422.078 0.100 87 1.59 5.70 550 |
160  423.356 0.080 87 1.55 5.40 600 |
165  424.527 0.100 87 1.38 5.40 550 |
170 425.804 0.110 87 1.30 5.30 525

175 427.142 0.120 87 1.26 5.30 500



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
365
370
375
380
385
390
395
400
405

428 547
429.954
431.362
432.769
434.250
435657
437.065
438.546
440.027
441509
442.990
444 471
445953
447 434
448.915
450.396
451.878
453.359
454.840
456.322
457.803
459.284
460.765
462.247
463.728
465.209
466.691
468.172
469.579
470.986
472.394
473.801
475.208
476.549
477.889
479.229
480.570
481.910
483.190
484.469
485.749
487.028
488.308
489.587
490.867
492.146

0.120
0.120
0.120
0.130
0.120
0.120
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.013
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.120
0.120
0.120
0.120
0.120
0.110
0.110
0.110
0.110
0.110
1.000
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87
87

1.23
1.36
1.31
1.24
1.19
1.17
1.18
1.14
1.156
1.14
1.03
0.97
0.98
0.94
0.92
0.92
0.91
0.89
0.87
0.90
0.89
0.87
0.86
0.88
0.89
0.85
0.84
0.82
0.82
0.82
0.83
0.83
0.84
0.87
0.82
0.78
0.75
0.80
0.79
0.79
0.75
0.75
0.96
0.95
0.95
0.87

5.30
5.30
5.40
5.40
5.40
5.40
5.30
5.20
5.10
4.90
4.60
4.50
4.50
4.50
4.50
4.30
4.30
4.30
4.20
4.30
4.30
4.30
4.20
4.20
4.20
4.00
4.00
3.80
3.80
3.90
3.90
3.90
3.90
3.70
3.60
3.60
3.50
3.60
3.60
3.60
3.50
3.50
3.50
3.50
3.50
3.30

500
500
500
475
500
500
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
475
500
500
500
500
500
525
525
525
525
525
550
550
550
550
550
550
550
550
550



410

493.426

0.100

0.87

3.30

550




CLIENT : Jotul

MODEL: F55

TABLE 2---RAW DATA

TEST No.

DATE:

1

21-Sep-11

e e e e e de e de de e e ke e e e wie de e e e e e e e e oo e o de e e e de e de e e e e e de e e de e dide de e o e e de de e e de e de e e e e le e e e e ke e e e sk R R A R AR R AR R A R R R R R AR AR Ak A AR kR

METER CAL.
FACTOR (Y) -——---

BAROMETRIC
PRESS.(Pb) -

LEAK RATE
POST (Lp) -

WATER
VOL. (V1c)  ==eee-

TEST
TIME (MIN) -

Wt. WOOD
0.927 BURNED(LB, ====-=-

WET,FUEL
30.04 inHg  MOISTURE 9 --=----

Wt. PART.
0.004 cfm COLLECTED -------

METER
136.4 M| VOLUME Vm -=-----

HC MOLE
410 min FRACTION  ---=e=-

17.3

16.378

0.962

118.426

0.0132

Lbs

%

mcf




TABLE 3 -——-FIELD DATA AVERAGES

CLIENT : Jotul

MODEL: F55

- -
[T T I [TTIT LT ]

AVG DELTA

H — 0.14 in H2O

AVG METER

TEMP. Tm  —— 86 deg F

AVG PPM

502 — 499 PFM

TEST No. 1
DATE:  21-Sep-11

il ol i o8 il o o 0 il o o O e il o o o e o oo ol oo oo ol ol ol o il oo o iy

AVG PRCNT

cO — 0.94
AVG PRCNT

coz2 — 5.50
AVG BAL
CO2/CO e 5.86




TABLE 4 —- CALCULATIONS

CLIENT : Jotul TEST No. 1
MODEL: F55 DATE: 21-Sep-11
STD SAMPLE STACK GAS
VOL. Vm(std) d) ------ 106.60 dscf FLOWQsd - 446.064  dscf/Hr
&
7.43 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) --— 6.420 scf CONCTRT.C s -——- 0.0090 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws ——— 5.68 % RATE E —— 4.03 g/Hr
BURN MOLES OF GAS
RATE BR -~ 0.96 Kg/Hr PER Lb WOOD Nt ---- 0.55 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE mmmeee 139.98 g/Hr RATE B 4.19 g/Kgdry
& fuel

145.82 g/Kgdry
fuel



TABLE 5 —— PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 1
MODEL: F55 DATE: 21-Sep-11
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 612.3 97 100

10 624.0 99

15 627.8 99

20 628.1 99

25 627.7 99

30 628.2 99

35 628.1 99

40 627.6 99

45 628.3 100

50 627.7 99

55 627.8 99

60 627.8 99

65 627.8 99

70 627.8 99

75 627.2 99

80 628.8 100

85 628.7 100

90 629.0 100

95 673.7 107

100 628.6 100

105 630.3 100

110 630.3 100

115 630.3 100

120 630.3 100

125 630.1 100

130 630.4 100

135 629.6 100

140 631.3 100

145 631.4 100

150 631.4 100

155 631.4 100

160 631.7 100

165 631.4 100

170 631.2 100

175 631.3 100



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
365
370
375
380
385
390
395
400
405
410

632.3
632.8
632.3
632.3
632.3
632.8
632.3
632.3
632.7
632.3
632.3
632.7
632.3
632.3
632.3
632.7
632.3
632.3
632.5
632.3
632.3
632.3
632.7
632.3
632.3
632.7
632.3
632.3
632.3
632.8
632.3
632.3
632.8
632.3
632.3
632.8
632.3
634.1
632.2
632.7
632.2
632.7
632.2
632.7
632.2
632.7

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
100
100
100
100
100
100
100
100
100
100



COMPUTER INPUT DATA SHEET #1

Client: -] O_Ql North Ameriéa,

Address: £85 H pteherson, ‘
Crotham, ME. 049038

Phone: Y l()“—?qﬂ_]“ Sl Fax: =
RunNo: __}  Date of Test: q‘f 2) - 20!l Bum Rate: W9L0 ‘O
ModelNo:.  F 55 T min [Imin-1.25 []fan
Stove Type: [ cat iﬂon Cat g Pellet g _1.25-1.9 _I__-]__rnax _=|:=_| insert
I - e
] : ﬁj Zl')r Post Leak Rate:_" Q0 I‘{ cfm Time:_LﬂD_min.
Ory Ga&n.?o%t)efoztzgﬁg?#z; (.000) (Data Sheet #2) (000) (Data Sheet #2)
. =
Dry Gas Meter Volume: J €. Y ZLa cf
(00.000) (Data Sheet #2) P e
Stack Flow: 7,03 dscfm A H: AL in. H0
(00.000) (Data Sheet #2) (.000) (Data Sheet #2) i
/ ) .
Maximum Vac.: 31 @ Barometric Pressure: 3(): O in. Hg
(0.0) (Data Sheet #2) ‘ (00.00) (Data Sheet #2)
H20O Captured: ,5Lﬂ1 \'( g
(00.0) (Data Sheet #3)
Front Half Catch % Of Total: L{Z‘B' % Total Particulate Catch:_+ 9 l;Z_D g
(00.0) (Data Sheet #6) P L (0.0000) (Data Sheet #6)
) S ..-‘)
Flue Gas Moisture: 5.572 %
(00.000) (Data Sheet #7) |
Particulate Emission;__ + 13 XS gr/dscf
+3(0.0000) (Data Sheet #7) e
' g
Relative Humidity: 71+ 0 %RH  Ambient Moisture:___/a 19 % H,0
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)
AL s, ce 4.3 3
Preburn Fuel Wt.: '4 ! Ibs. Coal Bed Wt.:__ "' lbs. . TestFuelWt.: [ Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8) -
Heat Output (EPA Default); BTU/hr

(00,000.0) (Data Sheet #8)

/ -
Kindling Fuel % Moisture (wet): f 3« OLE % Pretest Fuel % Moisture (wet): } Lo»'—} U %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

: 596" -
Test Fuel % Moisture (dry): ' % Test Fuel % Moisture (wet): }.(—" f%:? & %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

Fuel Higher Heating Value (dry): N } A BTU/Ib.
(0000) (Data Sheet #11) /
; q /
Stack Static Pressure: PR in. H,0O
(+/- .000) (Data Sheet #12) _
Average Ambient Temperature: '7 '7 °F Stove Temperature Change: l ) %w ] s
(00) (Data Sheet #14) . (+/- 000.0) (Data Sheet #14)

Stacr = _JOIO el ““emp:; 616)/
End = 17100




METER BOX DATA SHEET PAGE # 2 Page: 1__of Jf

/*J

uniT: Sptul TS5 RUN : l paTE: 9 = 2/~ 20l
Meter Box;__ S H Y Factor: tq Z?
Leak checks: | S "Hg @.00( cfm "Hg @ cfh

IS "Hg @_o° cim "Hg @ cfm
Inject SO2 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: l kSOO
ROTO: PRESS: | | SAMPLING RATIO: 25 EE BP: 30,03

METER - SAMPLE "~ STACK DELTA |[METER| SO2 |ROTO |PUMP

MIN [ TIME READING MDCF DSCFM TEMP | PPM | TEMP | VACC

0

H
Jo10] 38 0w 286 | 1S |8 450 |87 |2.0
51 )5 3b.skd | —=— 13 8[.59]| |K2|550 | 32430
1 7o [309.25Y [ZA2SY |02 | o | BY 850 |24 |20
12513%0.5% [3%0.513| R 112 | 39 500 |RY (20
21 35[3%1.907 [3¥1963 |S5.995 [\ | 34 |)s | 84 |20
%51 2¢[3%3. 115 |3%3, 1S [5.949S5 [ 09 | 8¢ |<15 [RH [20
01 Yo [3%4.32¢ (384,324 [5.515 |.0% | 34 [L25|]Y [20

% | 5<13%5. 436 R3S 430[ 45900l |89 150 [ |26
O Sold%L.3L2 386,32 14159 (Lol | BY | 225 |BY 2D |
81 g9 (332 (380,32 (B0 | I FE [425 |§Y 20
% 1jov [R%%. 455 [FREGSS {9348 [ 25 [ Y (3% [RY |20
¥ 65[30.939 390,439 [TEE |25 | Y .35%%'5‘/ 2D

ROTOPRESS: | TOTALS =9 2109\ O | jouH ] ~ R0, 0%
()10 R92. 923 [392.923 [9.%48 [.2S | ¢ |30 [3Y [A-D
| 15 |394-907 394 F03|G9.592 | .22 [ 84 [RS8 |z
01 20139Ls59 1390759 [ 992 |\ 2 |RY 3 |18 [2v
Bl 25398 . LI [R9R. LI (30 |25 | RS (350 (RS |20
1 30 [Hoo, LOZ [9460, 219:115 |22 (85 |373 (%S [20

%1 38 [Hoz. Yeo |H0Z2. 44D [9.)75 | 22| 85 |75 | &S |20
0] F0|4o4.3\G |464.319 |9.830 |25 | 8BS [3sD | 8s [2v
B ES1HOG . B3 40310 [L&x) |12 | 35 |50 (85 (20
'] 50]ug0.05  [402.705 |8 | 12 [ [500]|g [20 ]
| 551|409 108 | %09 1S | LAY |17 | 3L | sco| e [2u
"1 2o | Hip.5pS  |Hi0.505|5 995 | (B[R | (25| 8L |20
" oS|HIL L1s |91 (2s 18,283 0| ®e [Lso [8e |20
TOTALS: q—') Laaci 2!’4 4| IUQ_"MAXVACC=
TOTAL CuFt. | TOTALS| |e 4§37 4,01, "| 2025 JAVG. BF:




| Pagei ;_Z__Of_i;_

ETER BOX DATA SHEET PAGE # 2 : .
" paTE: A-2] ~20]]

Meter Boxi__"S Hu'} Y Factor: L4k _
Leak checks: L2 " Hg @100 cfm Hg @ cfm

(S " Hg @204 cfm | "Hg @ cfm
Inject 02 @ 100 cc/min. "Nozzle : Probe @ 3/8" od Initial Volume: / 500
[ROTO: PRESS: : SAMPLING RATIO: 25 £ B30, 0F |
RO 'h}lgTER —SAMPLE | STACK_ | DELTA [METER| SO2 [ROTO[PUMP
MIN | TIME READING MDCF DSCFM H TEMP | PPM | TEMP | VACC

20l 4/2. Joz |tz 102 |s 53 .09 575 | |20
i ‘J'E ﬁl%.mCT H:Zi,mf: L.2y4 | .10 ';%;550, Bl |20
™ 25| 4is, 192 | H[5.(92 | LS9 |1l | B |25 | S0 0
W 25 | 416525 |HIL.S2S [G.sdl | |33 |Ss25|TF |20
W[ 30 | 417 9.3 | d11.83 | (35| 1T 1BF [Sco 8120
| e [4)9, 208 |H19,2L8 | C35L | 2 | 3F e [SQ (20
Wy, [ H20. C13_|N20.613 |L.gsC [ /2 | g | Sow | SY | 20
B[ o [q22.61% [422.018 [L233 |10 | ¥ [550 |3 20
0 5] 42335 [H23.356 {Ss M3 |08 | B3 Lo [&§F]20
65| o |74 527 |424.52F [ L33 [ .10 | 3T [S56[ %7 (20
0 3| 425,204 [425.904 [L.529 | .4 | 8% |S2S |87 (Ao
T m g M2 (927142 | 6,356 12 | €3 [S00 |33 (20
RPTOPRESS: ,"&) TOTALS:_-Ijlqa'",LLs/IpL”z BP.: 50'02

1210678 . 547 [118.593 |Lidds |2 | %3 500 |%? [20
[ s5[429.959]429 959 [L.x4s |12 [ &3 ['Soo [93 |20
1 20[43 1362 [0 a2 [LYs 2 [ [soo ] [Ro
195] 2514327969 [432, 18| 7205 | 13 | € (48 83 (20

:”” 3 |43, 250 |H34.250| L3S |17 | 87 [sco [8F (2o
1 39 M35 .(SF [435 . (sF| L34S [ 2 [T |se0 %) [20
201 Yo |d3. obs [4239.0L5 (7,205 [.13 | €3 [H95[53 |20

2P 451433.5490 438540, [h2wes [ (3 [ %3 [9siSa [ao
20| solduo. o2 (440,003 [T205 [ 3 [%3 975 3‘!':9 20

25 ol dyl. 50% [HU L S | 7.205 | +)3 Qs 2.0

=
P4 (dy2. 950 {492,990 2,205 ] (B R2 1075 (23 (20
B ofHdy 49 ) |H4Y. )| 7205 [ 3 | 82 [das|sy |20
B i | TOTALS 2 4, Lo ),57° (o4 o |MAXVACC=
TOTAL CuFL ' TOTALS 112, 09/ 29[ 2085 [AVG. BP:




METER BOX DATA SHEET PAGE # 2
UNIT:__ S S RUN :

[

Page:

Ly

3 of

DATE: I=21- 2l

Y Factor;_\ q,z.,)_

Meter Box: 5 H

Leak checks: /S " Hg @ Db cfm "Hg @ cfm

_ IS "Hg @_bWY cfm cfm
Inject SO?2 @ 100 cc/min., Nozzle: Probe @ 3/8" od Initial Volume: /. S
ROTO: PRESS: ']6 SAMPLING RATIO: 25 A | BP: 30_ N2

METER SAMPLE STACK DELTA [METER| SO2 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM TEMP PPM | TEMP | VACC
2011410 | HYS,953 495,983 |1, 205 .03 | R [475 (823 [Qo
2451 15 [HY . Y34 [Hu2. 43¢ | 205 |13 [ K> [45] %3 [ 20
20| 20 [H4¥ 9IS [H48.91S 205 [ 8 [¥F [45[8F |20
251 751450, 39L[4S0.396 [ 2205 | 03 [ &Y [4I3]3F |20
20| 3 (4S9 4518 1.20s [ 113 [3F |45 (%3 |20
25| 25 |483.,359 [453.359 1205 [ 13 133 [HI51%] Ao
201 Lo |4sH. QY0 |44, 24D | 1ns |8 [ R3[4S |92 [0
) 45 MsL,322 |456.322 | 1205 |3 |93 | 41518} |20
9] _S0[4572.803 |457. 803 |1 wS |13 |BF |45 (3F |20
25 &5 459.28F 459284 (2205 | . B 1] |95 (83 [2o
2014500 HLD. LS |4L0. S [ 205 | B [%?F |45 [ |20
25| ~sl402. 29 19422972205 |13 | €2 [ws|a9 |0
ROTO PRESS: ’E TOTALS:%L”%D/ Ilsp’ ]quf _BP. 30‘02
0 1)si6 [4L3.72% 3. 128 (1205 |03 (23 |41S |$2 (20
) /5 HCS 2R |45 208 [120s [ 3 132 [9s [%3 |20
M) 2o |4ale Lty |4LL L) NS [ 13. 193 145 %) (20
B z5[H0LB. 192 |HLE N2 (6,845 |12 [T | Sod[33 |20
2] 30]4L9.8F (#5091 b84s [ [8F [ w0 [F} |20
2] 351470 93 | 410.98 | Cads |12 |83 [50|%3 [20
0| do|42.394) [Y12.394 (L34 |2 | 83 [ so0lsa 2o
) 4351473, 301 |413.%0) |Lads [ J2 [ (s K] |20
| 501475 , waHIS g [Lsig [ [} (525189 |20
| ssldIv.s4s [HLasHq | Csia [ [$F (525 [§9 (20
Lo 4. %%9 [4.385 [L.sia | 1l | &3 [g2s |52 [20
¥ osld#19.229 |09, 229 [Lsi< [ U | 87 [92s] %330
TOTALS: ) 911, ,4 |43 ¢6e-1[MAXVACC =

TOTAL Cu Ft, TOTALS: wgi 57(( 2.94 ) QD%‘ AVG. BP:




METER BOX DATA SHEET PAGE # 2

Page:

4 of "-‘(

uNT: PSS RUN: | pAaTE :9- 2 - 201/
Meter Box: 5 H Y Factor: 1q2m:}'
Leak checks: _/ 5 "Hg @ \Q& cfm "Hg @ cfm

]S "Hg @_Oy cfm "Hg @ cfm
Inject SO? @ 100 cc/min.  Nozzle:Probe @ 3/8" od Initial Volume:__/+S(P
ROTO: PRESS: .\ﬂ SAMPLING RATIO: ‘2___3' 0 | BP:3D.(JZ

METER SAMPLE STACK DELTA | METER| S$02 |ROTO |PUMP
MIN| TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
B[ 10| H96,510 490:50 |Gsig |11 | 83 |825] §F| 29
W slag.aiv [Y81L.al0| L2z [-10 | |80 | D% |20
30| 55| 483,190 492090 [ 6222 |10 |F] |SSO |&+ |20
5[ 251d%d, 4 (484 . 49| b.zez |0 |97 [sS0 | %7 |20
B[ 3548574448574 [bazz [ O [ ]] |80 |6} |20
B A5 02 R (43 018 [L22z | gD | B [550[ €} |20
390 ol Y4B . 20B |HIF 307 |,z | D | %) |£50 (%) |20
3| J35(4%9, 583 |UR3.6%3 [b222 [0 | B (859 |61 |20
00| 55 (490,93 |H90.]8L, 3| L.222 [ 10 |FF |SSO [&FH]|2D
5] g 092 )4, [492.19b |62z |10 [ ¥ |ss0|$3 (a0
::: 00 (493 . 8920 |43, yb [ L2 | 10 | T3 (450 |KE |20
R;CZJZO PRESS: TOTAL?: k\&/g “T_a_i; (| ‘. _LD 4 LC" 5-‘}) BP.:
425
430
435
440
445
450
455
460
465
e s

5aL193 10,95 _
TOTALS: 25:5 MAX VACC = 3,0’

TOTAL Cu Ft. J% : L}lb TOTALE’\: —)\OL'?BL{ 1.|32'§ S@ AVG. BP: 3O-OLI v

0
vy



PARTICULATE CATCH / MOISTURE DATA SHEET # 3
| pare G- 201

=]

UNIT : RUN :
SCALE |  WEIGHT |
SCALE CHEQ(J LEVEL ZEROED 295.0g Q'J; ix o |
INITIAL ; v v 590.0 g $%46.0
FINAL : vV |V 885.0 9 REs.0
IMPINGER #1 #2 #3 #4
FINAL WT 0% 2.9 LoL.3 488.2 (K714
INITIAL WT LoD . D S80 .0 4.5 [849.0
NeTwr Grams | BT R Alord 473 22.6
ToTAL caTCH:_ 136, GRAMS Ho0
FRONT HALF |
BEAKER # Qi
FILTER # 29¢ DESC. ACETONE
FINALWT g | «9Z2F FINALWT g |95 . 5%
INTIALWT g | » (b24S INTALWT g |95 .04 90
NETWTg |\ 29%Z NET WT g 109%
voL. DESC.m{ T) S
BACK HALF
FILTER # {4 |
FINALWTg | ~353 1
INTIALWTg | ~35 0¥
NETWT g « O0UZLS
BEAKER# | Y7 S qY _
DESC. ACETONE | METHCHLOR | H,0 H,0
enaewrg PG B4H8Y |10, 9702 1005125 1071 5570
INITIAL WT g AL, LTI 823 1106 3010 107 Yo .
NET WT g 711 L% A A5 | 1500 |30 )
VOL. DESC ml = 75 S0 ! 0 Q0




Into Dessicator :

FILTER TARE WEIGHTS DATA SHEET #4-1
By : O
Lot No. : 3‘435%‘5

Date : /)— 20l

Time :

1A

Manufacturer _S & S Grade : # 25 Glass Front Size: _11cm

sy, AV

Back Size: 82cm LotNo.: TIHI93F

pare;_I1%- 0

BY: AU

DATE: [0~ [~ T@i0 DATE: BY:
FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
21F 0-6i5Y G 95 | 06199 [6: %o
22F | 0.420% G:96 | 0.6267 10.3(
23F |[.0.6260 UCHE | 06256 0.3
24F | 0.4729 G4% | 0.-622% 00:3%
25F | 0 G755 9499 | 0.629% [0:3Y
26F | 0. 6260 750 | 0-6207 0%
27F | 0-G:2320 50 | 0.6150 1030
28F | 0-(73 sz | 046234 D%
20F | 0. Z4g .53 | 0-b2Us 1036 | -/
30F |0- 624/ G 54 | 0-Gl4\| 10:%¢
21B | 0.34g¢ g:55 | 054494 lo:40
22B | 0-34499 1:5C | 0.3499 (0.4
23B | 0-34:9 9:52 | 0.346% 10°42
24B | 0. 3443 1°5% | 0.23443 10:43
25B | 0.3s2y 9:99 1 0.3572 {041y
26B | 0-3503 10-00 | 0. 3500 [oys
27B | 0-353¢ /001 | 0.55%% 10-Y
28B | 0.350/ | 10:02] 0 %502 043
20B | (- 350% (0:03| 0-350% .4 | f-/
30B | J.3us% (004 | 0-34%% (049
Checked by: O’F) //t/a_ﬁa?;zk_ Date: _[I-1S~ 10 Time:__ IS/O
BALANCE RQOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WB DB | % RH
I~y | OFFo | O | 7 | G [“=
Liis i 093 da',, \J 0| HE




BEAKER TARE V EIGHTS DATA SHEET #4-2

Into Dessicator: Date : [- {52 o Time : __ /oLy By :C_ﬁ
paTE 11 -4 (0 1By AV |caTe [-23-10  |BYE4y  |DATE: R

BEAKER ‘FIRST SECOND f THIRD |
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
76 1/0%,302% |10 | 037990 | IHig])o3,7992 [ 4o
77 003,3%53 |12/ | oh w52Y |9 |Ich 333 | DU
78 194.49%  |lkzZ [ M0 |yqi) |94, HS0H v
79 | 93, 6/1Y 122 |37, G115 |J91% |97 G)1ro |/923
80 |[/09, /2% 2y | 0% 1Zon  [4% [ 104010S [ 1524
81 [0l 4640 [1:725 | oh s [1y2n [ohy Gos  [1M2S
82 | qxyzhz |17 | 3, 4w |)92s | 47,4710 1425
83 | 9%,.%230 |73 | 1B 3R | IN22 | 98 .323S [N
84 | 09,5520 1228 | 05 SY K |1deF | (05,548 [1N28
86 | 91, 992% | :zq | 7 9880 | MHeY| 97, GRS [(H2Y
86 |04, IS5 (:30 | o MOk 1925 | 104,110 1430
87 |5 9/80 (30 %0158 | el | 1s, 91 [)43)
88 |, 0625 11032 100,060 ) 1927 ] /oD, bxs | N2
89 |[,6322 (1033 | 7o LLxS | o | 120 LULES |93
90 |06 Moy 1029 | ol ¥ |62 | 0L, 402 | NSy
N | 19,0915 (37 .J»pe’% 430 [9S.049s  |1NS
92 | 9L, AF! i3 1 i T3 sl 96, G1W) e
93 | (07, %837 | U7 |y HE a% G ISRy | 4%
94 | 106,363 | 137 | 6b, Abus | 105" [1ule 3uly_ | 195k
95 |10, 40%9 |34 | o1 MouLS | idzd i), 4o |[H39
9 [(02 9333 |40 |/93, 9802 | N3 |8 025) 440
97 [ 92,9%%@ | L4 |32, 5%0, |y [ 999820 | Y
8 [[05 0246 [ \(12 | 5. 6219 |9x) [ 165, otad |12
99 |4, 9254 [u43|ipd. 831G RS | o, 9323 [JHUE
100 (0. 34 15 LY ] DA, TG | G (0, N394 | Ie{sif]

BALANCE ROOM ENVIRONMENTAL CONDITIO S -

DATE | TIME | BY | WB | DB | % RH

1-19- P | cw (5 | 1 [Checkedby:( )y .

1-23 [ 1HO [ ew | - | Lt | /s [Pate: T Us-2000

AS2e) | )9 | ew - (S | i [Time: [S1S




0l ] S
6 »)] 2
8 bh | Nl e Q0% | it-s2: ¢
L = CL . oz | i-bl'b Z
9 i L MO OO et
uoisssg . uoissas
HY% ga Ag awi] sjeg | Buybispp HY% gaa Ag awi ) ajeq | buybiep

SNOILLIONOD TVLNIWNOYIANT WOOY ITVIS

D N e MQ = \ : N_
O [Fou[Fzh] | JSS% | D[ PU 22| cess |0 aRf| 2y
m% Q : o Q e { _
M| SO [ S¢h TWNN_OV,U S pc-hl £pt [OSW 72h| 9S2H' | o[arg] rep 4%
Ag [owi [oea] wOom A Ag [euwnl [eed | wBism | Ag [owil [o)eq | jubem | Ag | oWiL | eweq | #9114
I * _ T _ _ i ﬁ ‘ 1 _ | {
— ‘ | — R SN S— |
% i ; z/., _ N, . \\w\ | , .
,mm 219 |s2H\WSs QA MO 27 [ Q8] NSS 101 "D TR 4| Sk
i J
Do mw.vmﬂﬁwé VO] ore!| G QTS a3 BT e d Fb
/ ] { A
YO Lo M&ﬁog E. G2 U G4 T0LY 1ol YOIRT 224 €6
r% f!i.isw _<» : /
D308 [T 3PS T S0 o FEhA IIh WICOS7[R2 Th
/ C~—-d | ]
&S | 08T [SThLSSST 56 %o, BUTH| 9Serss OsTz5 15
Ag | ewiL [o1e@| B9 Ag [swll [aeg | Wbl A9 | awil [eled@| yblom Ag [awil | sjeq |#seneeg

J W e N7 NEEC *NNY < *1INAY

S1HOIEIM LNVLSNOD : €-¥ # 133HS V.1vd IAOLSAOOM




WOODSTOVE DATA SHEET #4-4
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
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UNIT :

BLANK PROCESSING DATA SHEET # 5
53

RUN: /

BLANKS D

ONE

Y il e,

oate: 4-21~ 1)

BEAKER

A

B

C

200 ml
ACETONE

75 ml DICHLOR

200 ml WATER

LOT # 6713239

FISHER OPTIMA

FISHER OPTIMA
LOT # ol L0

DwMA ;Tre

e by fl‘ch

FINAL WEI

GHT _|10% . 9019

ol 307Y

V0L, G580

TARE WEIGHT

VO& SO0 |

o b, 305

Vol, GLH0

NET WEIG

HT

, ool %

0o,

y DO

TARE BEAKERS INTO DESC : TIME : 44> DATE: &-"1 20D
DATE N2 BY : C3ADATE %-27) BY :Chy DATE : BY :

BEAKER | 1sTwT | TiMe’ [2nowT [TiMEl | 3rD wT | TIME

A 10349799 | 43S 108,900\ | 05 &

B [loLaoLl | cFDL 13058 | ros)

¢ [1du K[| OTIT [lob MY 1052

FINAL BEAKERS INTO DESC : TIME :3-238_DATE : 0% 2.0

DATEH2% BY in DATE®"'5) BYSJs DATE : BY :
BEAKER | 1 STWT TIMé 2 ND WT | TIME/ 3 RD WT | TIME

A SI09] ssol  |1ewu9| o) 42

B [lob307(| w2 |wl.3eM| G143

c Dbl 05 |t age] O14HY

TARE QC FINAL QC
DATE | TIME BY WB _ DB % DATE | TIME BY WB DB %
S 02 Ch | (% (49 IIEN I En e
PP oqss,(i'go \) LR -3 (| SR dOZ \; 72|




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

T L RUN : / DATE :q‘—Z {-
BLANK CALCULATIONS
Acetone : N i) g+__200 ml= > OOOOQ)C‘
Dicholoromethane : ¢ 00l g+__ 175 m= _. 000OTI
Distilled Water : « OOYD g+__200 mi= _LOO0Z Q
FRONT HALF CATCH
@
FILTERS: __ ~ LA¥Z g- | (.0000 g)= YR s
Total Catch # of Filters Blank Value / Filter
oU"
BEAKERS : __» J QA& g- 03 (000009 a)= 10|
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH : » Y013
BACK HALF CATCH
FLTERs: _+ 002> 4. | (0000 g)= _' w3
Total Catch # of Filters Blank Value I Filter
W
BEAKERS : . 09
Acetone : L-Jq r} g- (25 (> O(IJDOC| q)= ' "-)O(e
Total Catch ml Acetone  BlankVa e / ml Acetone
. (" uoj
Bxract: sO% I g- 75 (Loowollgy= _ «Q3LA
Total Catch mi Dichloromethagio Blank Value / Dichloromethane
Water: _* %0‘5 g-__ 30 000020 - 1 2‘5155
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : SIS 4
-~
TOTAL CATCH : ~ CI (0 LO

% FRONT HALF : L/ 2 § 5

g/mi
g/mli
g/ml

%
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TEST DATA SHEET #8

on:_Jotol FSS RUN:__ | paTe : 4= U -~ 20l
Test Chamber Air Velocity Start : Cp Stop : Q Avg.: Cp

Wet Bulb / Dry Bulb A |
pre:wB: GY b 7S = 5.0 %rH_LL %H0
Post : WB : 70 ps: (ZL/ = HR.0 % RrH_LA %H0

1 . s ¥
Average : 490 % RH_ls /% % Ho0

Empty Stove Weight (ibs) :_./V !A W/ stack & ol seal : Wet :[\) !A Dry: “96.3

Kindling Weight (lbs):  Paper:___« | Wood :__ I+ /
Preburn Fuel Weight : QS + 20,0 + Q.o Total :_ 8.3

- | o
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total : '
Coal Bed Wt Range (lbs) : H.3 . 3,5 scale: 5010 . 8002
Upper : .25 x fuel weight : Always round DOWN to nearest tenth _ Ll[ 3 &
Lower : .20 x fuel weight : Always round UP to nearest tenth  Actual Coal Bed Weight : !

Maximum Coal Bed Removal (Ibs) : ((_Lfnp-p?r__ + _3157;52:__) +2).25 =mwaémm

Test Fuel (.75" x 1.5" x 5" spacers ) = 8‘4 pcs
Dimensions Length in inches No. Pcs Weight in Ibs _ % of Load
2" x 4" /o = 10 L #4050
4" x4 o £ 1 4.0

| _ Test Fuel Weight : ™
Estimated Dry Bl;!jp Rate :
D3 -(3x, (g ), 80 . 9O g
22046 '
TIME
Estimated BTU’s/hr: 19,140 x %— X — I;I%Ro = 115759 Brusihr

EPA Default Efficiencies : Non Cat: 72 Pellet: 78



WOOD STOVE OPERATING DATA PAGE #9 )
Unit : | o’ru\ ’(55 Run | Date : q -7) ““—2.01

FIRE STARTED:__ () ]D

WARM UP AND PREBURN:

PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to
NN at start of preburn.

SECONDARY AIR : N /A caTByPass: M /A

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

last fuel, raked and leveled. In stove J § sec.
TEST:
DOOR wide open during loading___ O min S sec.
PRIMARY AIR : Opened full for first__S ___min., then set to run setting of _//)/A)
SECONDARY AIR : M (A CATBYPASS: _ AV /A
FAN:
ON @ during warm-up / OFF during preburn
ONVOFPfirst__ 3V minutes of test ONY 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. grn D fir
TEST: 2x4 Packwood - #2 orbetter s. grn D fir

4x4 Packwood - # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : N ‘/A' BRAND : A.)’/ A

All Grades WCLB rules:
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either /2. or__/ (ﬂ inches.

1st warm up / pre-burn fuel chairgef ( ‘15 A Ibs.) added at OLI5
2nd warm up / pre-burn fuel charge ((20:©_Ibs) addedat_ (D74 &
3rd warm up / pre-burn fuel charge ( 2.l lbs) addedat___ 0909
4th warm up / pre-burn fuel charge ( Ibs.) added at
5th warm up / pre-burn fuel charge ( Ibs.) added at




wed |

wet
vl
het

TEST DATA SHEET #10

To obtain Wet from Dry :

Acceptable Ranges : 16 - 20 % wet 19 -25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°

100 + %Dry Reading

g s ool f:55 _ Run: | Date:q" 2(-20ll
Room Tem perature 7 O °F Temperature Correction Set? : No
Calibration Check: 12.0% + or — 0. 2%?‘
Time Test Fuel moisture reading taken : 0630
pci# | Dimen. Use TOP BOTTOM SIDE Avg Corrected
1| w8 | K [0 150 1S.0 15,033
2
3
4l awme | P %G (9 3 4.1 (34
5 2"%4"x8' P Z‘J'q 12."2. i R l_ﬂ' q
6 [ [P | 0 5.5 %, | ;s;\ )
7 | 2'x4"x8" | P <& G
8 | 2'x4'xg | P
- .
10
11
2 1wty T | 139 (19 1% 119
12 T T 1% | -2 (%2 192
Kl T /74 1% o {%-2 130
o ¥ Ir | 213 1.3 2.0 2.5
16 1 - | 22y 213 Y 2. ) 15.G
7 H x| | 192 9.5 9. 9.5
18 L el AN 133 /5.0 (.U
L 153 |
20 | Spacers T 1.9 \% ,I [8.2. 1%-O
Key forUse: K=Kindling P =Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : /5"'035 “% \O\\b?)?) ” % 19, Sg(ﬂ, %
Wet Moisture % : 132, OLK % “a (| % [ 7 %
190 3 % Uiy Raading % Moisture, Wet Basis




WEIGHT: 20/.0
onm: Sotol Fs55

GAS DATA SHEET #12

G

pate: 3~ - 20l

) PAGE: 1 oF 3

TIME V. | CO: [ V. V. CO [STATIC[SO:PPM]
580 162 91U 63 06| - G |70 3%]| “SO
s 7 LUgo o] -26% 096 -2%61:092] 250
= 21 10b] 2.2 203 0 | Y21 D4Z] 5o
|5 7% Azl 22164 O4b | - Y 1:040] Foo
S 15 U106 | 221691 05| A 0% 539
z sl gl 2 Lyl 0%0 | - Bzl-0' ] 53s
0515, " 1A U623 097 | - 99704l (75
5 i o] 130 | L3 ]-999 Ao | LUz 10361 5o
Y 3 -Gl-25%] G- -540 -0%0| -2l 04l 25
S —7c s p-usglrey ] -329 0D | < 2o 209¢] 475
210 -Bltyg ) 1250 000 | 12 17055 350
5 2 a1y | 179 | -%09 019 ] -2 1205 50
SUBTOTAL fddkd whRAN tt**lt wkkddk wkdkhkd fhkhkd '6 L’é -~ :i***
FS) CAJHSSI2 Y -5 QU] B 17060] 250
L AV A2 N2 BARIXND | .o ] 19 Joez] 23S
10— Bl-ayz 1 1v.51.2%1 O | - 26 1061 ] - 33S
L7 X |- 502125725 016 ] UF 1060 . 350 ]
D G |42y 110-6 |-Yoy 00 | L0 ]7056] .3
25 ‘o | Yol 10-2]Y0% .0%0] -z22]c059 /5’}%
D -9 1400 | [0-00-472Y Ol | g 055 ] .33
-y L3121 3. UK 0741 -3 109/ | 500
Rt F] 2].2%0] 64|-5%2 0631 651050 -5
102 55| <A1l ] Ll .57 134 11572 | 48] - 500
NS —7) 5.2 2.2 59 |54 AEITANE 45| 679
12— 901 . 2]1.25] sy |.5%29 v 29l oy G50
SUBTOTAL WARER | RREAE *nm_u-- e wRAER [ WHE AR .thL 7] T
\ 10 e < 11.22%] 5.6 |.592% lat | L9l éiﬁi 535
e U] 2 1.2272 5.4 [.53 (30| L2 |<pv3] o)
2275 Yol -21Z220]1 5.5 1.548 Sl szl 925
1 A5 WUl - [ 12221 5.6 |- ow 1931 195 |=0%0] 2725
—50 93| 1 |-z25153 [ .5Hp -~z Titsy -0z S00
53— f;l-z - |.274] 5., | .54y 52 1 194 1-0%F| Soo
20 lol 21 275 55.|-552] LUg T 50038 s00
;ip 5| 23| -2 |22 53 1. 99p 19% | 155 =033 | S
— 26f 2] oty | s [.552 (521 (ss1033] Gop
T 3 4 zr 2131 541560 AV AR RSS
Y70 53 ST BT 125 [ - 3ol7033] 525
|fo—72 22 - [ Letz] 5556\ (24 | 1 2G]=020] 500
SUBTOTAL wir Wkl sl e ok tt*:. Wi drdrdr L2 32T Llﬁ" el ddr

{ TOTAL

Vi e

Wi

LLLE

-
ek i *ddrddr ( (p sg = drdrdrivdk
-




GAS DATA SHEET #12 S_ 7 (-Zol/

WEIGHT,_ % 0 /.0 - DATE: 5
uNn: dotol F 055 RUN: [  PAGE: 2 OF
TIME 'SGRLCE? i.u,EL. DROP CO: | V. 0: V. | CO_[STATIC[ SO:PPH]
BT 150l ] 3- 111 z:z 5.3 |.seala e 12( | - 25]-03%6] 500
W5—eloo0f 3o 1 JAU[5.3)-9¢3] 1l (| (34 | -2 ]70%] . 500
\ 20]12029 | 19| -1 1 213 54 1- 5O W0 |- (29| (210351 . S00
W55t 2F] L |25 53] 14 J22 ] L2yl=0%s] 43S
solso3 ] L] -] JaMSs Yoyl bz -1 (%] 1 19]70%9] . 500
203.6| 26| - | 215 Yl.5x|[ 2] /g | LiF]035] -500
Z 5055] 25| -] 1209152 -9 [ W3 ]-U6 [ [ (103 43S
wgsord [y | 1 |zol[ 521 535 W[ VT2 [ V. [Zp5%5] 475 |
—=05053] 125 . ) 2oyl 5t Leaqf s - Ul ] 1Lig]=0%51 .975
o—=cgls0%.2l )2l -of.aal v s lial2 | Llylz03s] 4375
222m0s03.21 22 L %9 HGl-Goal 151 J-tpl [103[<0%5]. 439
22561603, 1] 2-1] -~ 1 190 H5].6 ] 1523)-0a5 ] -9H 03] - H3S
SUBTOTA wkhkw wwdkhd [ TT 121 t*:*t whdrdd deir i Tedrdeddr il hkhkd + L { f ] wddedd
Z4S 300 2ol ] - 1F0LbLg |-G \82].096] .9F]7035] -Us
o7 150291/.9 Lltxal us 1.6y [1531.092 .9y [0 135
weplozal 1.9 | - Ol 1l ws e 153 090 SZ2l-0% 435
g0 %] L] . L L.z balqss 10901 92103 435}
005029 VG o N | U .6lgl 5509591 -9/ 02| ¢35
2027050 A LA <] J A0 [ L2 ].623] 15.6 093] .99 |- 33] .4/35
015626l V-G~ | 1164 W2 [.62a] 153 [.0%5 | 53 |=032] . 47
15020 L] - O ~l%°l 0 21.623] 5.6 |.05% | . G0 T'O%_ LTS
2015029 Lol (L] y.3]-¢23] (¢ |.0%32 ] < |-032].435
goglse ] vl (I lealtia 23] 156 0%5 ] %1031 -47s
A2 So050L- | VU] <O f\llf Bz ].(23] 153 ] .cxY] -S6]-c301-57S
25— fo02 3| V5] . ) TG [ W2 23] 153 | -0956 ] 5% [=630] - 415
.UBTOTA.L LT LELTT T deedrdedr Wik _*tut. e ik dekddd &G{’ Akl
2227015000 V20 - | 15| A7 12T 153 1093 -B9l-02%:] 575
204902 V2] o J ) 6O HO [ 625 159 [-0%3] %5 030|415
2olso2 1 LU 1158 bo [ G2 159] . 0%52] -S54 =001 .575
3531502 || LI -OT-151 2% [.Gu? I%-/ 080 | -2 |=0%0]-435
20050¢0f Lol -1 P\QZ 2% [.69%] 1 | 0%50] -%21-030| -Soes
215156200 o] - 01U 29[ A 1lbo]-0%0] -52-00] -500
o1o0Lal -9l - 115U ] 5.91629 [ 1e0 -0 (| -$3|-030 -50°
B 2019} 91 O1- 1631391639 160 [08(| % 3]-030] 200
[ ULl K| | 452 [ > 91.639] (o [-0xZ|. W 03201 .00
sofoot%) Bl ol gyl 23] (3] M2 [-0%5 | -3 [0301 575
Zelegol Al AL VT IHY T3 o l6o (163 0%0 [ gz 0% 575
20540l 6l 6] 1T M 3 Gl-65F [ Y 107G A% ’OEQr 525
SUBTOTAI_ [T Wik LI drdrde ek [TI113 i, [TTL:, Fedrtedrdy ey oy
TOTAL ki e el ool ***t'* Yo e oy Wk i i**k* ****.* e e dededy e l lqz wededrdrde




WEIGHT: S0( - ()

GAS DATA SHEET #12

DATE: _7-Z(- 2/

unr: Jotel £ ST RUN: (  PAGE: 2 OF 3
TIME_|SCALE| FUEL|DROP|] V. | CO: | V. | ©: V. [ CO_[STATIC[ SO:
500 G| -0 3% 35 [-.659] 165 1032 |- 5 [2030| 525
Glots | s [/ ado] 3.6 lwsSTivA | .o0¥]| (%o .03 SSD
olsolb ot | o4 1 113G 134 [y iy .o [N |25 | S0
B 5|9 | 4 % 34 |30 sy b ] 6D [\ 9 O3] 850
; 1,0 (3 :3 ) .135 2.8 .S ILS |/073 ‘-1'_5_‘ ”-m <50
2 50(.3] .3 H 1134 135 ;QSL ﬂ._ws W13 1 S 013 SSO |
ootz L V] | RGBS [.Sa3 /6y |.044].9¢ Ford | ss0
IOIZ [ 2 | © [ 3s 697631 .093].95 Ford K0
UoP—2olso (i) |1 J 3L R3S |59 163,093 9 [ho2d | 850
Zolsoh) | b 13033 LWUM ] | o%S 3’§ ~ Y] S50
Aolsolof el ) .31 [33 .ol | .085].83 oyl sso |
4]
UBTO'TAL wededededr Yk drok i et deolr drdedededr e o ok wedededrdr e e e e e ek e d L . ’Z") I 1 ek
L& -
o /
~
| ,g}
|
p:
=
11
SUBTOTAL] ***** wkand [ dededed T TR s e T dedririk dedrdeded T
e
2
3,10/
SUBTOTAL Wi *.wt*t dr i e i e ey i\!*t*:.. Fededrdedr ;*i*t ol wRkdhd
TOTAL whhhw Yedrdiedr wRwhh whkhd b i34 whefdd ****:* i o e o e o __.\ 03? driedrdedr




945

(%9 9z ) S o0S 4V
\
\
\
\
\
2
- |
\
\
2
BEC| ze | Q05 [£39 [55C | 55¢ [B3L 90T [T |97 |0 |0o5|da
L1t | 1o | 2% [99¢ [ HOR [R5 | TI¢ [OLZ[B51 | 1 |0 1B E e
Ch0=] Zt [ Lz5 [#bg | 595 | 91k [2IE [ 12E [hot |1 [0 [T 19500
Lho-| et | 05 [toh [02% [F2h |59% | S25 | Bls [QEl [ 1- [\ 968
HhOz | ¢k 506 | bl 2%¢ | 1 hh T e |72 [he] [0%T [Z - N.Emg
\ 7| 2k | 519 | St | BLe | bhk [2E [ hhg [Bhe [bol |20 |[F TS |[g)
v (v “samwiso 1950- | Sk [229 [ £zl | £0h | 55h [$8¢ [Ehe [S¢ (251 |4+ ) 1% W]
Sepovrosand 19p0-1 ek | 299 [ Z¢h | 2Ih | IR |22 %S¢, | o5c | B8 |2- 07295 |%v e
07 ™LAO-| Ze | 285 [9%h | 72k [OLL [%5€ [ S9¢ [REZ [ QLI |5 - |2 %kbo4)
HAVRVONSSS [ S | 2 | 299 [Z9h | 32k | 292 [XTh [Zbe |99 [ERT (S |5 %5
NI wvivwid | gEQ 1 C1 1 92D [ 2ok [ £bh | 125 (A | &1 |65 |55 1" [P 7%
7205 & QS|[OS €1 |89 [ XIS [ hoh | DRG (29K | B¢h | g [E12| 2 0-¢05| 24
FowvaaVS @O0 | eI ¢ L | ORhE | 355 | 25k | 59 |0k | S5 [0SR (X211 Z - L %=
an i # VIS Nune=ud | SO(T hL Lk hoo) | Z5H | 925 126 £t | bSL| o — ?.M\DW%Q
SININWOD VS | INJIGNY %\ wmw_wﬂﬂ.mw- WOLLO8 | 3AIS1Y | MOVE | 3AIS41 | dOL | MOVAS | do=a | 31voS | INIL
I '3Vd (a7 —(7 -k, 3LYA [ NNy T1INN

€l# 133HS V1vad N¥ng3xd

S 1040




¢ 4o | abed

o€ 8¢ €ee Gs Sve LoEl Ll S6¥ 0ze vie 96€ 8/¢ 98¢ =[*14 €Sl 0lL
oc 8¢ €€¢ 14°] ove LOEL LL 00s Lce €lc 66€ 8¢ 8¢ 09 PSS9l
L€ 8¢ (A4 ¥S Lve Locl 12 S0S ace cle LO¥ Lle 882 €9¢ 9sL 09}
VA 8¢ €ee €s ove 00gl LL LIS pee 112 ¥o¥ L2 68¢ 892 65l  SSi
1€ 8¢ (4 XA =] Lve oogl LL 608 L2¢ 99¢ L0V 9/2 162 €lc 6SL  0Sl
L€ 8¢ peT [4°] VA4 662l LL LS oee 99¢ 607 Glc €6¢C 08¢ A1 ] 4 ¢
e 8¢ 514 [4°] 8ve 662} 8. 0¢s gee 1[4 Ly 9/¢ ¥6¢ 88¢ ogl oL
oc 8¢ YAA [4°] 8ve 162} 28 62s oge 89¢ cly 9/¢ 962 96¢ 8oL  s€l
VA 8¢ 8€e S ive 962} 8 9es Gee 12214 (484 vic 162 goe ¢l 0gl
VA 8¢ LE2 S 8ve secl 18 0ss oee 192 334 cle 96¢ ole LLL  ST)
LE 8c LE2 S 8ve vecl 08 656 yee L15¢ 60% 192 62 YA ¢8lL o0zl
VA 8¢ 6eeC 1S A4 €62} 6. 895 see 5174 L0¥ €9¢ 66¢ 32 g8l Skl
LE 8¢ 6€C 0s VA4 L62l 6. ¥6S LEE [4°14 o0% 65¢ log 15€ 6L 0L
8¢ 6¢ 6€¢ 0s Lve 682l LL 166 LE€ 0se 807 €se S0e S.E v6lL  SOb
8¢ 6¢ 6ec 0s 8ve 98¢l =7 049 LE€ VA4 60% 0se 90¢€ 96€ (] AR 11 ] 7
8¢ 6¢ 344 0s L¥e €82l SL S.9 ace 8ve 60% évc €0 1434 YAYA S6
8¢ 6€ 344 14 8¥e c8cl SL LLL 1A cse vov Lve 662 14 4 6cc 06
8¢ 6¢ eve 6% VA4 08cl 9L 989 e )14 86¢€ YA 44 96¢C X4 4 oge g8
8¢ 6€ G¥e 6% ove 9lcl vL 6L ole 192 06e Lve 062 6Ev 6EC 08
€ 6€ ove 514 ove (XA vL 6G.L e - €92 8.¢€ 6vc [4:14 [A44 ore S
LE 8¢ YAZ4 8y Sve FXAY €L 8€L 90¢€ 89¢ €9t €9¢ L2 A4 VA4 0L
oc 8¢ ove 8y L444 692} €L 689 ooe €Le 8ve PATA (3:14 80v Sve s9
e 8¢ ore Ly Sve 692} €L V9 S6¢ LlZ gee 29C 3°14 88¢ ve 08
LE 8¢ 74 Ly 8¥c 69¢1 ¢l 86§ 68¢ v8¢ oce 892 ve 19€ vee Ss
A LE 1444 Ly ove ¢lcl €l L¥S 98¢ [4:14 80¢€ €l2 LEC vece 8Lc 0s
ot 8¢t eve o eve LLT) ¢l L0S §8¢ €0g g6¢c 6.2 0ce €82 €02 14
o€ 8¢ e o 6ge 88cl 4] 6¥y 06¢ Lie 162 06¢ (1174 [A 74 2ol oy
> 8¢ 374 14 151 .62l (45 8Ly S6¢ 8le L6C 66¢ gee 8¢c 1413 1%
1 8¢ ove 144 €2 80¢} al L6E 14°14 vee So¢e L0€ 344 0ee €51 o€
1 8¢ 6€C 1514 9ge ceel ¢l o0¥ ooe lee Sie €LE 8ve 8cec LS) s¢
ge 8¢ LET 44 104 ogel cl 96¢ 60¢€ 6¢ee 8ce 0zce 6s¢ 144 oS 174
ge 8c 9ee 44 €ee LGEL 4 =194 oce LvE Gve 8ce 69¢ AT4 Sol Sl
ve LE 1504 144 [474 99¢| L oSy vee £6e A gee 18C 0L¢ 3:17 113
14 LE vee o 354 €8¢l €L EVS L¥E L5¢€ 0se Ive ¥6e 18¢ (44 S

14 VA €ee 3] 0ce (20147 1 00s €8¢ 65€ g6¢e 8ce 90¢ 9/¢ =18 0

ZLLUyd QL uyd SLLuyd wLbuyd €L uyd  Z2hL uyd bLL udd 0kl uyd 60l uyo 8ol uUyD Lol uyd o0l UYD SOl uud 0L UUDE0L YYD smmmnnns
INO ZOS INO se9-Oxog seo-) INQ [dws xog |[dws uing agny jusiquy JBO/09S Xogalld wopog spiSiy oeg opig 1 dol  NoelS  ewil

LL/LE/6
| uny vl }92yg ejeq ainjesadwo ) GGd |mor



ATATA[S]
L uny

Ge
ge
ge
Se
se
415
ge
se
Se
ge
ge
GE
o

CRCRCRCR R RCRURUR

oe
LE
L
L€
LE
LE
LE
LE
LE
LE
L€
8t
LE

1114
vee
yeC
€eT
yee
gec
€ec
[ANA
(4514
(444
L€2
4514
[4574
eee
cee
peT
yee
yee
¥ee
yee
vee
vee
see
yee
vee
vee
vee
vee
Se€e
gee
gec
S€e
See
gec
14
See
Gee

€5

€9
€9
4,
2s
cs
[4°,
es
1S
1S
1S
1S
1S
1§
IS
0s
0s
0s
0s
14
6%
Ly
or
o
Sy
Sy
*14
14
G
S
114
8s
LS
9s
SS
Gs

eve
8ve
VA44
Lve
A4
Lve
ore
ore
ove
A 44
iye
Lye
A 44
Lve
Lve
L¥e
Lye
Lve
VA 44
ove
YA <4
Lve
VA (4
ore
ore
ove
Lve
Lve
Lve
ore
ove
ore
VA <4
VA4
VA 44
Lve
ove

¢ jo Z abed

LLEL 8. g8e  L6C
60EL 6. i8¢ 66T
60E ) 8. 06€ 66T
0LEL 8L ¥6€ 662
60€L 8L L6€ 66T
60€L 8. 66€ 66T
80€l 8L oy 662
80€L 8. vOF  00€
80¢l 8. Loy 00€
80¢gl 8L Ly LOE
LOEL 8. ey 208
90¢1 8. oLy  €0¢
90¢l 8. Bl  ¥0E
90¢elL 8. IlZr  ¥0E
SOEL 8. gzy  GOE
S0ElL 8. o9z  90¢
Soel 8. lZy  90¢
soel 8. 6ZF  80¢
GOEL 8. ver  60€
vOgL 8. 6Ey  0LE
€0EL 8. 44 AT
LOEL 8. 6hy  €le
6621 8. gSy  vie
6621 8. g5y  Gle
8621 8L ooy  9ig
8621 8L Loy  8iE
8621 8. ey  6le
6621 8L Ly  6le
00€} 8. 6L  6LE
LOEL F ) ggy  0zZg
LoglL 8L o8y  0zZ¢
zogl LL 8¢  12e
20EL Ll gsy  0zTE
zoelL Ll 68y  0Z¢
Zogl LL o6¥  0z¢
Z0EL Ll ey 02¢
LOEL LL 6y  L2E

1 199Us ejeq ainjeredwa |

9s¢
LS¢C
65¢
09
£9¢
g9¢
99¢
89¢
89¢
LLC
€le
it
Slc
Lle
6.¢
Z8c
[4:14
1414
G8¢
182
88¢C
68¢C
L6C
[414
68¢
[4:14
l62
682
682
182
8¢
¥8c
28¢e
[4:14
182
08e
Llg

g8¢
682
414
g6¢c
162
ooe
€0¢e
S0E
60€
LiE
4%
olLE
6LE
[A4>
vee
Lee
oee
vee
lee
e

8ve
1€
gge
09¢
[A°1>
g9g
69¢
Lie
€€
9.¢
8.¢
(414
S8
88¢
06€
€6¢

8.¢
6.¢
8.¢
LLT
Lle
9.2
8/¢
8.2
8/¢
8.¢
6.¢
08t
3:74
182
[4:14
[4°14
474
€8¢
¥8¢2
51°14
98¢
L8C
98¢
18¢
18¢
88¢
88¢
68¢
682
88¢
18¢
982
s8¢
£8¢
[4:74
08c
6.¢

144
vee
A4
8cc
oee
[AX4
€ee
5174
LEC
6eC
r444
eve
vve
Sve
8¥Z
6ve
0se
(414
114
152
6se
192
g9
L9¢
69¢
cle
€L
6.2
7 A4
9.2
Y¥k4
L.z
6.c
08z
[4:14
[4:14
12°14

88l
06l
161
4:13
76l
g6l
961
861
002
002
l0c
[AVA
¥0c
S0C
90¢
60¢
0ie
cle
vic
o1e
8ie
5174
iee
€eC
144
8cc
(11574
L€C
vee
Gee
9ge
VA4
6€C
eve
S¥e
8¥e
Ls2

cel
zel
£El
1213
veEL
vEL
12717
1212
Gel
gel
otEl
ol
otl
LEL
8cl
8el
6€l
6€l
ovi
orlL
345
443
vl
114
il
Syl
orlL
Ll
A4l
143
2147
6vl
0si
0slt
3°1°
1St
3°17

S5t
0S¢
Sve
ove
gee
0ce
gce
0ze
Sie
1154
s0¢
00¢
S6¢
06c
§8¢
08z
Sle
02
S92
092
§SC
0se
Sve
ove
] 14
0ce
144
oze
sic
(1] 4
{114
002
S6l
061
S8l
08l
SiL

GG4 Imor



Ie
€
3>
(1>
35
3
3>
e
3>
e
(A

LiLele
| uny

SIIIIIIIIEY

144
vee
vee
vee
VA4
9eC
A4
9ee
=4
e
gee

0L
8s
€5

€S
€S
€s
€S
Zs
cs
€s

8ve
8¥c
5144
8ve
144
8ve
8¥e
8vZ
144
5144
8ve

¢ Jo ¢ abeqd.

€LEl 08 8ve  €lZ
viElL 08 LS 9.z
pIEL 08 yse 8.z
€LElL 08 lS€ 082
g1el 08 6S€ €82
€lel 18 voe 182
elel 18 l9¢ 062
ZIEL 08 0. 182
ZIElL 08 v.e €62
rAXA 08 8¢  S6Z
LLEL 8. 18 G6Z

vl 199yg eleq aimesedwa)

1€2
GeT
9€T
8¢
6€¢C
8vC
6ve
3:14
[4:14
214
[4°14

14°T4
862
092
[4°14
see
8g¢
Li2
€lc
9.2
6.¢
€8¢

vse
L5¢
0se
4°14
€92
69¢
1.2
[AX4
Glg
Sic
9/2

€le
[4%4
Sie
VA4
FATA
gie
] T4
8le
114
144
| 144

oLl
LL}
8.1
641
08l
r4:13
€8l
8l
g8l
o8l
88l

LTl
8cl
62l
0cl
lEL
cel
el
(A4
1343
LEL
LEL

134
So¥
0o
g6¢
06
sec
08¢
Si¢
0ig
Sot
09¢

GS4 Imor



8L

LLILES
| uny

L jo | sbed

NIYD [ 5807 FT12HID

1v113a ZELL-
B'BEE 1HYLE
8522 aN3a
DAY LNIIFNY Gif DAY LY2/03s HLE
OAY NOLLOB Fre 2AY QIS L BLZ
2AY 01T L1 o8¢ AY d0L 09l
oL WL L3531

¥ri# L33HS Y.IV0D IUNLVHIdWAL

AV X0a3uid

DAY MOvE

DAY HOWLE

£54 Imer



Date : C[ )L\ ~720 ! Analyte: CO, (15-1)

unit: =4 otiol Fss Run #: |

zero Cyl. #: JOBTAC. %-RA Conc.:  0.00 % CO: Cyl. Press.: _42.0 _PsI
Certified by : Al R L|QUIDE Date : 04-'/ Q*M

Span Cyl. #: _... ‘-I%”)QQ_‘S' Conc. : _L 7 .00 %CO, Cyl Press.: ) ‘-/OO PSI
Certified by : £ i IDE pate: )~ [~ O

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

Range: 0-25.0 % CO; 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 % CO;

= + 0.625 % CO2
Method 28 A = + .2 % of 25.0% CO;

+ .05% CO2

Timeztzg"l /2 Temp : /]g oF

PRE RUN Audit : by :

ZERO / SPAN CHECK DATA SHEET #15-1
|

UDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 : -
SPAN _"O-O oo HDQ[ _:!,Uc‘ LJ :2'
Hb & | o8& | 120 HS S [ HED | 12,239 034 | )33

POST RUN Audit : by : . Wjﬁh Time: | 730 Temp: 28 °F ‘

' AQDIT RESULTS
Point Expected Response Actual Response + Conc.
ZET% 5 Meter DVM % Meter DVM % Difference A %
00.0 .000 00.0 Q6O - ;
SPAN | 4/~ D,, 'CD:L - 0 UD - O(ao iBg
4.5 |, 484 1220 [dxs [ M85 | J2. L0 | =040 |-, L2

+ 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

pate: 9= L\— 204 Analyte: O, (15-2)
Unit : —otul ng Run#: ’
Zero Cyl. #: _.Upg IBC &B {_ Conc.: 0.00 % O2 Cyl. Press. : ﬂZo PSI

Certified by : AL R L QUIINTDE Date : Q-1 9-0O4
Span Cyl. #: _ 4%-7510'5 conc. : | 2.0 %0, CylPress.: [400 ps

Certified by : AR LIQM\DE Date : //— [~ 07]
Analyzer : Make : TELEDYNE Model : 320 A SN : 37400
Range: 0-25.0 % O: Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % O,
EPA Control Limits = + 2.5% of 25.0 % Oz
Method 28 A = + .2 % of 25.0% O2

PRE RUN Audit: by : L‘mmof?b Time : ( }8‘{5 Temp : !8 o 2

AUDIT RESULTS

+ 0.625 % O
+ .05% 0

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

ZERO[ 000 | .000 | 000 | mpo [,0W0 [~ ;2% |25 +.100

SPAN 12@0 '50(7; 12,0 2L [ 504 LS8 =025 DO

POST RUN Audit : by :

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

ZERO | 00.0 .000 00.0
- Qow |« ™ 025 | v2g [0

SIS 4 126 ] 126 |1 S05 | 12 bew ¢ Lp

+ 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 #15-3

Date : q-29\- 201) Analyte: CO (15-3)
Py g
Unit : 50"”0{ FS5 Run#: /
zeroCyl. #: _JOITAC 3R Conc.:  0.00%CO Cyl. Press.: _4/20 _ PsI

certified by : 1R LI QUINE,

span Cyl. #: _ H&IG0S

Certified by :

Analyzer : Make : HORIBA
Range: 0-10.0 % CO
Flow: 1.5 SCFH

EPA Span Value =10.0 % CO

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

Model : PIR-2000

Date : O"“IL'/‘ 9"0’5&
cong. : "IQQ % CO Cyl. Press. : !&E;Q PSI

Date :

[~ 1-O7F

SN : 408005
Analyzer Output: 0-1.0 v.
Measured by : Rotameter

+ 0.25 % CO
+ .02 % CO

PRE RUN Audit : by C_gwi Time : Q_%is_Temp : j&___ F

AUDIT RESULTS

Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 |eo0 | 0O| DI 013 V)23
'SPAN : :
49.0(.490 | 4 qo|tg.0 |90 44G0L | 00l | 10b)
POST RUN Audit : by : (- b Time: 1130 Temp: 18 °F
. AUDIT RESULTS
Point Expected Response Actual Response + Conc.
ZE# Meter DVM % Meter DVM % Difference A %
RO | 00.0 .000 00.0 00.0 O , O ,5 %5 13 ; I.Zg
SPAN | 4 ¢ . :
yq,0|.490| 490|441 |94l | 491, | ol | L]

+ 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

SO, (15-4)

Date : Q\ T'?-] = ¢D \) Analyte :

Unit : -jc)h)f Fss Run #: _
Zero Cyl. #: l—_&%l B 3 3 "‘a Conc.': 0.00 ppm SO2 Cyl. Press. ; L—{ ?AJ PSI

Certified by : AYR U»@JXL@ Date : 04") Q""Ol?[
span Cyl. #: CABZO%Y  conc.: J250 ppmS0O;  Cyl. Press. JUIO s

Certified by : AR LAWIDE Date : _O [~ 3+ 200F
Analyzer : Make : HORIBA Model : PIR-2000 SN : 403019

Range : 0-2500 ppm SO Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value = 2500 ppm SO,
EPA Control Limits = + 2.5% of 2500 ppm SOz = + 62.5 ppm SO

Time : Oa LIS* Temp : ES °F

PRE RUN Audit : by :(_ [AJsim

"AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter | DVM % Difference A %
ZERO | 00.0 .000 00.0 . 1
QOO | —(,quo | ~1900 b
SPAN | ininn b 2o -
50| 1800|1250 50,0 | . SAV| LM "} ~3.300 |- 132
POST RUN Audit : by : _( »@ % ._Time: 1’730 Temp : % °F
_ _ AUDIT RESULTS '
Point Expected Response Actual Response " + Conc.
it Meter DVM PPM Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 o
e 2 oo | 30099 [ 3099 | 129
50.0].500]125050:1 |:50) | 1249.2 |~ %0 [T 032

+ 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




QUALITY CHECKS DATA SHEET # 16

oni: Sotul FS5 RUN: | pate: - 21 ~20(]
;?c? mocouple s °F TIC#13___ 5% ) °F
TC#2 _ oF TIC#14___S9,f oF
TIC#3 9. oF TIC#15____ 540 oF
TIC # 4 529 °F TIC#16___ S5 °F
TIC#5 SR °F TIc#17____ 534 °F
TIC#6 S¢L °F TIc#18____ O lo °F
TIC#7 585 _°F TIC #19 = o
TIC#8 58 L °F TIC#20____ _oF
TIC#9 5% 4 °F T/C # 21 - oF
TIC#10 U9 - F T TIC#22 o oF
TIC # 11 5% .0 oF TIC#23____ oF
TIC #12 51,0 " o TC#24______ oF
Thermocouple Readout:
Pretest zero and span check and calibration post test zero and span % differance
ZERO_1 S _°F Ad.to .0 °F ZERO_“:/ __ °F Difference 00S %

SPANIAAR & oF  Adj. to 2000.0°F  SPANRLOL.S °F Difference_i02.5 %
Thermocouple Readout Pretest Linearity Check:

0 =_0.0 < 200 = 200,72 °F 400 =399.4 o
600 =5997F oF 80 =9k oF 1000 =999 o
1200 = N4 F 1400 =[1RF9HF 1600 =\5994 o

1800 =\T199F oF 2000 =2000.0 °f

Sample Train Leak Check Pre __ VY Post_VY
C-gas Train Leak Check Pre Post _\/

SO, Train Leak Check Pre Post ,6
Static Gauge Zero Check Pre v Post

Scale Check Pre : S /(.| — 50(.{ = /0.0
POSt:S//:D“ SO/aCT‘: ,O-o
Stack Cleaned Prior to Test Run : YES X NO







TABLE 1 —- RAW DATA

CLIENT:  Jotul TEST No. : 2
MODEL:  F55 DATE: 23-Sep-11
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. co CO2  COCENTR.
(MIN.) (CF) (IN. H20)  (DEG.F) (%) (%) PPM

0  495.000 0.150 78 0.88 4.80 475

5  496.500 0.190 78 0.96 9.00 425

10  498.198 0.100 80 0.46 2.20 575

15  499.463 0.100 80 0.53 2.00 600

20  500.675 0.090 80 0.60 2.30 625

25  501.839 0.080 80 0.72 2.50 650

30  502.958 0.090 81 0.63 5.80 625

35  504.126 0.110 81 0.51 7.30 550

40  505.454 0.080 81 0.82 5.30 650

45  506.577 0.140 81 0.31 10.70 500

50  508.037 0.140 82 0.33 8.70 500

55  509.502 0.140 83 0.30 10.70 450

60  511.130 0.170 83 0.53 12.20 500

65  512.601 0.170 84 0.12 11.50 450

70  514.234 0.170 84 0.13 10.70 450

75 515874 0.190 84 0.11 10.20 425

80  517.610 0.150 85 0.30 8.60 475

85  519.170 0.160 86 0.25 9.10 450

90  520.822 0.130 86 0.62 8.60 500

95  522.309 0.160 86 0.45 8.90 450

100  523.961 .0.180 87 0.23 9.40 425

105  525.716 0.180 87 0.26 10.40 425

110  527.472 0.180 87 0.16 10.00 425
115 529227 0.150 87 0.57 8.30 475
120  530.798 0.120 88 0.79 7.60 525

125  532.225 0.120 88 0.92 6.90 525

130  533.651 0.100 88 1.62 6.00 575

135  534.954 0.070 88 2.42 5.30 675

140  536.064 0.070 88 2.28 5.40 675

145  537.174 0.080 88 2.21 5.30 650

150  538.326 0.080 88 2.20 5.20 650

155  539.479 0.080 88 2.21 5.40 650

160  540.632 0.080 88 2.17 5.20 650

165  541.784 0.080 88 2.08 5.10 625

170  542.983 0.080 88 2.23 5.20 625

175 544.181 0.090 88 2.14 5.20 600




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
365
370
375
380
385
390

545.430
546.733
548.035
549.397
550.759
552.186
553.613
555.039
556.466
557.893
559.319
560.746
562.173
563.610
565.047
566.484
567.921
569.430
570.867
572.304
573.813
575.322
576.910
578.498
580.087
581.595
583.104
584.613
586.122
587.631
589.140
590.649
592.158
593.667
595.176
596.684
598.193
599.782
601.370
602.879
604.467
606.055
607.643

0.100
0.100
0.110
0.110
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.120
0.130
0.120
0.120
0.130
0.130
0.140
0.140
0.140
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.140
0.140
0.130
0.140
0.140
0.140
0.140

88
88
88
88
88
88
88
88
88
88
88
88
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90

2.13
2.08
1.99
2.00
1.99
1.94
1.89
1.90
1.72
1.73
1.64
1.66
1.60
1.44
1.6
1.64
1.62
1.50
1.49
1.49
1.47
1.48
1.49
1.44
1.62
0.95
0.91
1.09
1.11
1.09
1.39
1.45
1.36
1.35
1.13
1.08
1.03
1.14
1.16
1.13
1.14
1.14
1.20

5.20
5.10
4.80
4.90
4.80
4.80
4.70
4.60
4.50
4.50
4.40
4.40
4.30
4.40
4.40
4.20
4.10
3.90
3.90
3.70
3.80
3.80
3.80
3.80
3.70
4.40
4.40
4.10
3.90
3.90
3.70
3.70
3.80
3.80
3.70
3.60
3.60
3.50
3.60
3.50
3.50
3.50
3.50

575
575
550
550
525
525
525
525
525
525
525
525
525
525
525
525
500
525
525
500
500
475
475
475
500
500
500
500
500
500
500
500
500
500
500
500
475
475
500
475
475
475
475




TABLE 2---RAW DATA

CLIENT :  Jotul TEST No. 2

MODEL: F55 DATE: 23-Sep-11

METER CAL. Wt. WOOD

FACTOR (Y) === 0.927 BURNED(LB; ------- 17.8 Lbs
BAROMETRIC WET,FUEL

PRESS.(Pb) ------- 30.1 inHg  MOISTURE 9 -—---- 15.926 %
LEAK RATE Wit. PART.

POST (Lp) - 0.000 cfm COLLECTED -----— 0.6605 g
WATER METER

VOL. (V1ic)  =-=-m- 136.1 Mi VOLUME Vm ------- 112.643 mcf
TEST HC MOLE

TIME (MIN) = - 390 min FRACTION = -=----- 0.0132



TABLE 3 —FIELD DATA AVERAGES

CLIENT : Jotul TEST No. 2
MODEL: F55 DATE: 23-Sep-11
e ol el ol o g o o e oo o ol o oo oo o o oo oo o o o ol o o o o ol o
AVG DELTA AVG PRCNT

H — 0.13 in H20 co w—— 1.23
AVG METER AVG PRCNT
TEMP. Tm — 87 deg F co2 — 5.48
AVG PPM AVG BAL

502 e 524 PPM COZ/CO — 4.45



TABLE 4 —— CALCULATIONS

CLIENT : Jotul TEST No. 2
MODEL: F55 DATE: 23-Sep-11
STD SAMPLE STACK GAS
VOL. Vm(std) d) ------ 101.40 dscf FLOWQsd - 467.935  dscf/Hr
&
7.80 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) -—- 6.406 scf CONCTRT.C § == 0.0065 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws ——— 5.94 % RATE E = --e- 3.05 g/Hr
BURN MOLES OF GAS
RATE BR e 1.04 Kg/Hr PER Lb WOOD Nt —-- 0.53 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE ———- 193.22 g/Hr RATE ————ee 2.92 g/Kgdry

&
185.08 g/Kgdry
fuel

fuel



TABLE 5 --— PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 2
MODEL: F55 _ DATE: 23-Sep-11
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 652.5 97 100

10 659.7 98

15 663.5 99

20 663.4 99

25 663.6 99

30 662.9 99

35 664.7 99

40 665.1 99

45 664.6 99

50 664.1 99

55 665.2 99

60 664.7 99

65 666.7 99

70 665.5 99

75 668.4 99

80 667.6 99

85 669.2 100

90 670.8 100

95 670.8 100

100 670.2 100

105 671.8 100

110 672.2 100

115 671.8 100

120 671.5 100

125 673.5 100

130 673.0 100

135 673.5 100

140 673.5 100

145 673.5 100

150 673.1 100

155 673.7 100

160 673.7 100

165 673.1 100

170 673.6 100

175 673.0 100



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
365
370
375
380

385

390

673.5
673.0
673.4
673.4
673.5
673.5
673.0
673.5
673.5
673.0
673.5
672.2
675.7
675.7
675.7
675.7
675.8
675.7
675.7
675.8
675.8
675.6
675.6
676.1
675.4
675.8
675.8
675.8
675.8
675.8
675.8
675.8
675.8
675.8
675.4
675.8
676.1
675.6
675.8
675.6
675.6
675.6

100
100
100
100
100
100
100
100
100
100
100
100
101
101
101
101
101
101
101
101
101
101
101
101
100
101
101
101
101
101
101
101
101
101
100
101
101
101
101
101
101
101



COMPUTER INPUT DATA SHEET #1

Client: JQ+Dl I\JOH'P\ ﬂm»emcw

Address: __ﬁ__}*’_u__&hﬁﬁm : 3, o3~
Crorham, ME. 049038
Phone: -0 H-2971- Sq ¥d Fax:
Run No.: Date of Test: 4= : 23 - 20!l BumRate: [0HY
Model No.: f‘ §5 [J min mmm-mzs []fan
Stove Type: [ ] Cat g&m cat [ Pellet []1.25-1.9 [ max [Jinsert
Dry Gas Meter Y Factor: _3& Post Leak Rate:_" 000 ~ -~ cfm Time: ._w__min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)
Dry Gas Meter Volume: J | L. qua '. cf
(00.000) (Data Sheet #2) 8
/ L1 -
Stack Flow: (_9 ' La"l ) dscfm A H: 3 | ?_b in. H,0
(00.000) (Data Sheet #2) (.000) (Data Sheet #2)
Maximum Vac..__ 3 D7 Barometric Pressure: 2010 in. Hg
(0.0) (Data Sheet #2) ‘ (00.00) (Data Sheet #2)
HoO Captured: B (-21 t g
(00.0) (Data Sheet #3) -
Front Half Catch % Of Total: "'!' Z«LD %  Total Particulate Catch:__» bbD‘."D q
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)
Co (DA
Flue Gas Moisture: S 11 L'{ 2 | %
(00.000) (Data Sheet #7)
Particulate Emission:__ 1 1005 gr/dscf
+%(0.0000) (Data Sheet #7)
Pl et
Relative Humidity: SL.O % RH  Ambient Moisture: l Ff D % H0
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)
Preburn Fuel Wt.: %ﬂi Z Ibs. Coal Bed Wt.: 4‘3 Ibs. . Test Fuel Wt.: / —,% Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8) -
Heat Output (EPA Default): 125%‘8 & BTU/hr
(00,000.0) (Data Sheet #8)
Kindling Fuel % Moisture (wet): 12 cf L‘B % Pretest Fuel % Moisture (wet): Il U?
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)
) 7/
Test Fuel % Moisture (dry):_1 S 493 7 o Test Fuel % Moisture (wety: /S . G2.L. 7
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])
Fuel Higher Heating Value (dry):
(0000) (Data Sgheet #11)( i N I}A BTU/b.
Stack Static Pressure: —3 0 4 [ ul in. H0
(+/-,000) (Data Sheet #12) y 7 T
Average Ambient Temperature: c& Ll °F Stove Temperature Change: ~ et oF
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)

stact = DA% 7 ekt bz 51"
bnd = LIO 7 SEEAx %



METER BOX DATA SHEET PAGE # 2

Page: 1_of Lf

UNIT:_CSD)"U\ \7'55 RUN : 2 DATE:q"z?)" 20!/
Meter Box;__S H Y Factor: Lq Z?
Leak checks: LS "Hg @_00< cfm "Hg @ _cfrh
IS "Hg @:O¥ cim "Hg @____cfm
Inject SO2 @ 100 co/min.  Nozzle: Probe @ 3/8" od Initial Volume:__| 500
ROTO: PRESS: | | & SAMPLING RATIO: )Y KR BP: 30,16
METER © SAMPLE STACK DELTA |METER| SO2 |ROTO | PUMP
MIN | TIME READING MDCF DSCFM ' H TEMP PPM | TEMP | VACC
0 [AYH95.000 13498 [ 45 [0 |45 | € 2D
5 | g9 .50 —— 18.2091.19178 |15 |74 (3D
] KLolya&. 1946 492, 19K%|LONS | 10 | KO 1SS |20
1 551999, U3 [H99, 4L3 [S093 [ 1o | X0 | Lo | 30 |20
2 /000 5005 SRS |SSLY |09 90 |75 190 |26
5] o3ls0l%3% 501, &35 348 [.C¥ (30 [Lso|%o [20
V| /o1€02. 958602958 [SSS .09 [ R |EIS5]31 |20
® 1 15 80Y. 171504 126| b30R [ 1] | B) |s%50|8( | 20
0| 10 |B80s Y5 |506.454 |5:33% | 0R | B[ (50| %) (20
®125 |s6k.57) [Sob.s0 (L9339 1Y | 81 [ S |8/ {20
% | 3o [K0%.6%) |1508.03H 692 | Y | B2 |0 R2 |20
%1 29869, S02 509,502 |1 AV | 17T | B2 [4S0[32 [ 2n
ROTOPRESS: /X TOTALS 9 ¢ ,‘4¢%4« BP 25,10
“llodolsl 130 st 30 [b913 |09 [F3 30 [83 [ao
Pl 491512 Qo) 1812, o 1681 [ 1F | ™ (45083 |20
"1 501£19.239 [514.234] ). L] I3 | R4 |4Se|]Y [20
® 1 S5181S XY SIS Y[R 1B [ 1S | RY (425 [sY [20
DSl 517010 172230 [, 5] %5 (495195 [20
®l ]S 0720151900 [ WA e | Bl (95| R6] 20
~ 1 jo |S20 %72 16520,%22 | L8)S | (3 [BL |scwo [Fe [20
© 115|522 350 522309 [ 743D [ b [ Rl [HS0 [#le [2:0
) wls23.901 523900 |00 |18 | %3 [425] 320
Pl 2ols2s L [528 1 [F.014 | IR | 53 (925 (%3 |20
1 301829, 472 |S27:47172 [R .07 [ 18 [ [425 [T 2o
P 351529.723 [529, ZH 0 224 | IS [S7 [495[%4[Q0
TOTALSQ |, 222 | S0 /02S *IMAX VAGC =
TOTAL Cu Ft. TOTALS [ & 2%, 404 9 *[AVG. BP:




Page

2of‘!["

METER BOX DATA SHEET PAGE # 2
onr: Sorol F8S RUN: 2 pATE: = 23-20)]
eter Boxi__ S |- Y Factor:_t
Eﬂaak checks: __LS° " Hg @1L02:cfm " Hg @____cfm
- [ S " Hg @) 05O cfm , " Hg @ — cfm
'lnlec!SO’ @ 100 c/min,  “Nozzle: Probe @ 3/8" od InitIaI1Vqume: :';?-QD’
o ‘ijé-'rﬁ SAMsl:" :z:a't?.‘_ERATIOI ségg DELTA 'MFE'LEPR gEﬁ %ﬁ)’o\lﬁg
MIN | TIME READING _ MDCF bscPMm 1 H
1720 HH‘U@"; % _5;(3’)‘35 L2y |12 | B3 57-5“ %ﬁl@
W] sylegnlsl |535.Lo1 |5 ast] .10 | 5 (5785 2
e % S G5Y = asq s oM |03 | B8 (5188120
140 (M&GD(}{ SH, 06 [S.ad .ot [ B8 L5 |86 2.0
W s [S200d |sz 0y [5.205 [ 08 | &% 1{,50|S& 120
0] /0 |53%.32L 538, 326, |S, 765 | 08| FE [&S0[R% 70
8515 [539.410 [SRAM9[S.209 | 08 | ¥ [(SOIRK |20
180 5 [S5Ho (032 (540, 325,265 |03 | B8 (S0 |BE [0
85| o5 [S4) 73y (541,784 |5 9% | 0RF | BE | (;2S|1BL |40
M3 [S92 533 (5429835930 .03 gﬁ_ﬁ&_&
T Sl a. g [[s9% 1g11= 209 [.o9T 86 TLoolzk Tao
ROTOPRESS: | [ TOTALS] (, %94R°11105 *| 105]__BP+ 30,10
N0 |S4S ,430189S H30 |S S5 W 10 | FK | <SS [ 20 |
] Y9 s9L. 133 [S46.933(5951 1. /0 | 38 (895 (88 QD
] o [SHS B SHE.RBS| G228 | (/| % 450 | &% | D |
W e [$99,3939]599,393[L72d | )/ | % [S50] %% 2D
R0l £50.759 (530,159 | L5224 | )2 (28 [S2s%% 20
2 05552, 186 |88 2.5 [ L5z |12 (4R 525 €8 |2.0
200 1o |553.643 (g3 .LI3 [ L5 [IZ | B8 | 525158 20
IS 558,639 [555.439 [L.52Y [ 72 [B& [52S [33 |20
22 ISSL HGS L, [C 529 1,12 188 [575 |53 2.0
2| 25551893 (559,893 (84 e | BB [<s18 26 |20
1 301459, 35[659.319] L.s29 |17 |8 |25 &g |20
B 2556619 (5o I b.524 |,,2 6 |55 |58 2.0
. TOTALS:| —y_, 502 ‘32 E J US‘(;_ MAXVACC=
[TOTAL Cu L TOTALS:|143, Yo .43 [ 2412 *|AVG.BP:




;.j_of";

METER BOX DATA SHEET PAGE # 2 Page:
UNIT: _F55 RUN: 2~ DATE: 4-23- )
Meter Box: & F/ Y Factor:_ 422
Leak checks: /S Hg @'(3(-)z cfm "Hg @_____cfm
_ I3 "Hg @999 cfm "Hg @ cfm
Inject SO2 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: ! S0
ROTO: PRESS: ‘,X SAMPLING RATIO: aq | BP: 30D @)
METER SAMPLE STACK DELTA | METER| S02 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
1340 |82 N3 |2 1713 [Lsw 112 190 |S25]90 [0
25| y< s io [s@B.Glo [Lso |02 | ap [s25 ]| |20
0] 8o 5Ly o4F|sls. oY G.Ssae [ 2 |90 |$25 [So |20
25| 55 [ Sl 439 | S LA | bswo |12 |90 |s75(% |20
20| 1y |S).G2) 59 | LS| 13 [90 |00 ] %0 (2.6
265 o5 159 430[509.430] L.sov | 12 (90 [s25]90 (20
201 Jo [8770. 8L S10: B Lisaw | 12 | 90 |525 (90 |20
%1 15 (57230 5723 [ L¥1S | 13|90 [S00|90 |29
0] 20 [%13.%13 [S13. 813 [ (%25 .13 | G0 [500 | S, (20
5] 25 1878322157532 | WURS |1 1Y |90 [H415] %0 (2D
20| Jo0 |87 A0 |40, 910 (M85 | ()Y | o (45| 9o |20
%] 3B1579%.493 (18498 |17)%s | M [ 40 [HI5[90 13w
ROTO PRESS: ”% TOTALS:%[.O5O' ['5'3' ’080’ BP.: ’30-)0
0 144p |5R0.087 |530.087 16825 [13 | G0 500 | 96 [20
| 451581.5951531.595 1 6.325 | .03 | %90 |50 | 96 |20
] 50|s%3. )04 [S%3.40H |b¥2S [\13 [9D (500 [Yo (20
) 5518%4./3 |58H U3 [6L.%25 [ 13 |90 [sool 9020
N 150|580 22 [586.72 [ LR25 | B 190 |50 96 |20
2] 5880 LA 597.03) [ 325 [ 13 [ 90 |50l 96 [20
| ro]|sx2 40 |s39.1490 | L.¥7S | (U3 |90 (s |90 [0
P 151590, (M9]590.C99| L.g2s | B | 90 |s00l 90|20
01 20 (592 )58 [s92. 158 | L.gzs | 3 |90 |sa0] 90 |20
] 251993, LA [593. 4] %25 |13 | 90 |0 [90] 2.0
M1 35 (595 1MW |595.00%6 | L.xzs | 13 | golsas | golao
] 351896-C8Y [SWo. L3F [ 325 | 13 | 90 |50 [0 3o |
TOTALS: 43 ' OIOO . {.ﬂ( 4 fUﬁO' MAX VACC =
TOTAL Cu Ft. TOTALS: |L7_\-q33‘ 3‘06" 1\L¢D'AVG' BP:




4of‘7’

METER BOX DATA SHEET PAGE # 2 Page:
UNIT : FSS RUN: £ DATE : =223~ I
Meter Box__ S k| Y Factor__, 4273
Leak checks: _ )5 " Hg @ OQOL cfm "Hg @___ cfm
__[S"Hg @99 cfm " Hg @ ofm
Inject SO? @ 100 cc/min. Nozzle:Probe @ 3/8" od Initial Volume:__/. 5 O
ROTO: PRESS: | | & SAMPLING RATIO: ¢/ . BP: 40, |0
METER SAMPLE STACK | DELTA [METER| S02 |ROTO |PUMP
MIN| TIME READING MDCF DSCFM H | TEMP | PPM | TEMP | VACC
0 [ 1<un|&9%, 193 |49% 193 [718S |4 [ o |45 |90 |20
®| 4ys|s9, W2 |S9IKE (/%S | J4 G0 |93 [Fo |20
1 55| Lo L300 (L. 30| GI2S |13 | GO S| G0 [4.0
5| ma5|(,02 9% L6231 | I8S |14 | SO [HS| Sp |20
%01 Lo | Loy, HA Lo Y| %S | JE L 9u |45 | 9ol 20
) 081606, 0550k, 0SS| 2185 | I | 90 [H40S]96 |40
0l 10]lo. L9 [L61.L43[ .18 NEENEIEEIEY
400
405
410
415 I ‘
ROTO PRESS: TOTALS LHGJ"_’;;" (‘q:h ( :3\ BP.:
420 e — -
425
430
435
440
445
450
455
460
465
470
475 &l
TOTALS:( 524, (L(}" 9.29°| 3 - [MAXvAcc= 13,5
TOTALCUFL | 172 . (Lo A * TOTALS] 1, [ 7L, 125 1599 VG- BP 265,00




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

oni:_ S5 RUN:___ 2 pate - 23" U
SCALE |  WEIGHT
scALE check| LEVEL ZEROED 295.0g 8.0
INITIAL : N/ \/ 590.0 g 9;-3?{’? U QO
FINAL : v/ VA 885.0 g _BES. O
IMPINGER #1 #2 #3 #4
FINAL WT 15,0 <Y 498 & 2923
INITIAL WT LOog. ¢ <734 4353 K *(
NETWT GRAMS | /05 L 3.0 33 23.4f
TOTAL CATCH 3G ( GRAMS H20
FRONT HALF

BEAKER # Q\
FLTER# | D01~ DESC. ACETONE
FNALWT g | V)R ES FINALWT g | (OH. 09 3}
INTIALWT g | 3 (524 INTIALWT g | JO3.96 0F
NeTwrg | 1L Y4 NET WT g  1LKO

voL. pesc.m{ __JOD

BACK HALF

FILTER # 303
FINALWT g | » O
INTIALWT g | » 348 %
NETWTg | « OS5 |9
BEAKER# | A7) S %9 1 DD
DESC. ACETONE | METHCHLOR | H,0 Ho0
FINALWT g |]OD.1950 | 105 . 04451105 . 00801 (06,8153
INTIALWT g | G9.9920 /o5, ozzf | 1. 9323 | fols. 1399
voL pescmi| 4O 75 152 Lo (;9'1 D)




FILTER TARE WEIGHTS DATA SHEET #4-1
Into Dessicator : Date: /1= ~-2010  Time: 14> By : Ch

Manufacturer S& S Grade : #25 Glass FrontSize: 11cm_ Lot No.: 343 S%%

Back Size: 82cm LotNo.: T1H41935

DATE: [0~ [~ @0 |By: Av pate. - 1% 10 1ay. AV 1oaTE: BY:
FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
21F | 0.6:15Y g:-07 | 0.6199 [o: %o
22F | 0.(2:% 9:46 | 0.6206% 10-31
23F |.0.6260 47 | 0.6256 [0.%7
24F | 0.4229 qays | 0.622% 10:53
25F | 0 Giss 9:499 | 0.679% [0:34
26F | 0.G260 i:50 | 0-6202 0%
27F | 0-4230 50 | 0.6250 [0:36
28F | 0-G733 q:5¢2 | 624 0.5
29F | 0. 624 953 | 0-6245 1028
30F |0-eZ24f G5y |0 Ot 0:%5q | E-2
21B | 0.3Yg¢c g:95 | 0-5449Y lo:40
22B | 03444 USe | 02499 0.4/
23B | 0.-34,9 157 | 0.246% 1047
24B | 0. 34y3 9:5g | 0.3uY43 10:4%
25B | 0. 352y 9:99 1 0.3572 [0°4y
26B | 0.3503 10200 | 0- 3500 1045
27B | 0-353% 0:01 | 6.35%% 104
28B | 0.350/ 1002 | 0-%502 0-4F
29B | O 250% 10-:03 | 0-%50% [0- 48
30B | 0.3us? (004 | 0-34%% (049 Pz

Checked by: C%o /A/ﬂjgmb@_ Date:  '[I-1S” 10 Time:  ISIO

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE TIME BY WB DB | %RH

I-U-0 | O%to O | /7 | 1D [He

Liis-1o 093v | &, | oMy

[ J




BEAKER TARE V EIGHTS DATA SHEET #4-2

Into Dessicator: Date : [1- [§-2u © Time: JoLuU By :q;
paTE 1119 (0 1gy: AV joaTe:[F23-10  |BYEYy  |DATE: pid BYCi_
BEAKER FIRST SECOND THIRD P
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
76 | 0%,%02% |0 | o2 7990 | IHig])e3, 199 [ 4o
77 1103,3%63 |12/ | ob 5%y /9% |Icl 3%¥33 | 19U
78 194.49%  |lkzZz | 1 HARY | yg0) |94 WS v
9 | 93, @/U G2 I s [J90s 1972 Gz 1923
80 /09 /2%  [1CZ | 9% 12ob [J47 [ 104 120S [ 15
81 | (0, 464 =25 [ 0h Hloo [1Y20 o L4 (oS Nzs
82 | 934Uz |17 | 3. ~We  [J922 [ 97,4710 1424
83 2%, 2710 223 [ YR, 3™ [ N22 | 983235 | T
84 | /09,55% (28 | ©5.54 1% 1423 | (05.S4¥L  |I42d
85 | 93,9928 |74 | 129880 |12y 97,99 | 142G
86 |[/o4, ¢S5 | 1020 | o MOk 19725 | Ho4,3H10 1430
87 % 2/%0 (50 6w 1s9 | e 1105, 91WG3 [ )93)
88 [/, ;625 1:32 | 62060 ) [ 1927 ] 10D, o | M2
89 |(D,6327 (1233 ) 7o CLEDS | 2% | 120 LALSE  [193D
90 | (06, ok (29 ] ooy oy | 1b27 |06, 402 M3
91 29,0715 (35 193, 9¥S 11930 1950490 [9NS
92 | 9,61% | 1n:3 | La,.-,a er“l ‘s..ﬁ M3 96, GIL) | WL
93 | (0,983F | U137 |\o. #4932 | I0LRRTY | )43)
94 | 06,3634 | 11:3F | 0b, BLus” |93 [1uls SLID | 143k
95 | 10% . 14099 (039 | o MOLS |43 ig). 4o [H39
- 103 %o‘?
96 (02,7333 140 (/93,9802 | Y357 | o [HH
97 99,14 % @ YA S8 0, | Q‘-] Cigz{_j [
98 |l07.02% [ w? | o5, 6219 | 1937 [16s, oo |2
99 [104, 995Y HS | od 83 [ eiRe | 1o, 9323 | Y3
100 [/06. 34915 [1:YH ] Blo, 7397 [ ling ] oL, 139 | 1eise
BALANCE ROOM ENVIRONMENTAL CONDITIO (&
DATE ‘| TIME BY | WB | DB [¢.FH]|
|- 19 (FH | ow (.5 }-, [Checked by :
]l- 23 | 1HO | cw L, | o |Date:
A2 | 99 | cw (S 1{5 Time :
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
I['-'):t:r:ls H-l 3- QDH Through g:::'ius ,r?ggié g?dmom
100 10 1 100 mg - D o
wo!ggt wilgght welght- welghg Tech Date Time Burlyb % RH
/00. 090 ] | 10-000Z | [wooes | 10999 | By |Hedsa 1320] ]y | Y&
/o000 | JoLEO | ,§4999 | <099 % F19-1] joo [ 99 [HY
160, 6003 | /oo | A [ » 099 4 420 0| I%S5 | 72 | 4L
Joo.cxn | /0.0l | 9499 1000 |Oh Nlrlef ] en | AL |39
94,0847 | 9.994% [ . 2299 | .0999 g |6-9-a[/530 | 74 |1Y
44,9940 | Jo. cooz. | L oos | 0993 & Coxlitoe 13 |49
(o oooe |10 vooo | L 49a9% | 0999 (201 oo | R | T
200, 0000 [10. coon | L6606 | L0999 |Gl |Gzzd]| jzee | 72 Y,
499949 99442 | Aaous [ L1000 [CN L& N [0 |49
/00,0000 |/D.00oZ. | Jotoo 04999 24 alidur] 759 |4
Joo. oo [/owan | LoD (P99 é;i G224 1230 1% |46
Joo.oo) |2 | ,4999 | .0949% v o] 1030 | 78 | 4y
94.949S [/o. a0 | 25499 | 0999 [CN [0 [ w30 | Jo |47
49,9999 [9.9999 | Locos. | yjooe |G (P2 k145 ] 25 [ 4S
[00. o0 |9, ch’LCLGI 1 .9999 0999 N eSel o | 93 | YY)
44,9999 [Zo. hoaxs  |.0999 _ RAT[eA30 [ 6 [49G
/.o "zc;:a o | \Q997 Cdg\ﬂ Szl 1w | 77 (4L
/00. 0 O\Uuo.' P oo 0949 C 192l 1o | 77 149
200,000 | 1IA%Y | Aooo/ - Q¢s- il 1300 9L [ 49
/00,0000 |9.499G [ ool 099% il o | 77 149
949.999¢_[9.9999 Lo | 099Y YAl oxqo | I [42
29,4997 |9.999% v4999 | (00w 9204 /0c0 | 20 | 4x
Q9,944 |94 999 | Lo 2641699 " [Lo-l-ul 18720] Mo | HS
¢4.944% [ /0, ooz, | oo 099 1 A >zl /14836 | 7Y | 49




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
- : : SN:
From JL1-1/- I Through 4111 Sartorus A120S 37010004
00 m 0

\::l%gt wl?gght w;llg ht Lelghg _-Toch Dats Time BDurIylra % RH
[/00.0n | 70000z | /ioooo W0499%  |Cp |t~ o) L7 | Y2
Jon gooe | [0.0000 | ool | . lpow g\ 15 (03010 | 4%
[ov.0voe | 0,000/ | A Qovo 0949 ;19 10936 Ls |49
/00. beoo 20,0606 | loceo . J0ou Q \\w2R | 1do0 | G |45
/90000 | 9.9997%¢ | ), oo 0998 [ [IF291190m | LS Y8
/R w06 | (06606 | 9399 | 0983 |Shp [H-20b| tlod [ ) [Fe
/oo oo (16, cop) |/ ovo | 0997t ISR Nz loas | 75 |4
{0000l [J0.Cou3 [ Jovwe [, 0499 [OY- JiZ-1e [Hop | 95 45.7
700 . 0W | /0 a2 | fomo | 0949 [CRN [12-1% ]| 10co | 97
/00wo | l0.cxso | Lioooe [ 20999 [ W20 oo | Ll Us“l
f0. 0% | jo. auod | lowo [ o949t [ S, 2.2 Mool 7 |4
/0. | Jo.oooy | fown  |.100) JCH” [jz-2> | floo | 9¢ |34
/00.6000 [/0. 0000 | . 9999 0999 N [12-24 ] oo | 1 [Nb
000000 | W o | Lovo | 0994 w 125 | D | 75 [€]9
(00 . 0vey L0 00w | ] o NOLAK | &ij e AR
9.000 | 99999 [ oo 0499 % Fzin | oo | 77 |49
99,9990 | [0 .can | | axn (0498 p  |FZs|owes | IS |4
/00 GO0 | (0 . QGL [ X0 /. ~ 2000 |Ch|b-2¢u] /90 | 9y |44
(00, 0000 [/1O coul | »a49498 | 0998 [GL  [\-22r[1Zw (.,b <8
/o 0o |Jo.qud | Zave | 0999 [ []-284] 1630 48
/00 oo | Do/ | [ exof 0949 |QA &) lean (gs B
(9. co0y |10 ooz | [ ono [+0%99 % 302 [ 15 | L [Y9
/0.cow [9.9999 | A o 0999 P-zstxf 0930 _?_‘v 4/
(00. coen /0o | [ asoy love |G 3L ovx] L [Yg
160-0C00 | /0. 0002 | A oo . 0999 n_tznlton 7o | ds
/00- oo | AD. 000 | focoz, | 0999 [T [3-4/]|)2ac | LG | 43
00,000 |10, 000y |, 9999 ooo  [ChT 35w [joaw | TJ0 | 44
/00.00wn | 000l | Zhooog | w0999 | @ [3-3-t7| /oo | 79 | YT
(0D bwow | fa.0000 | [.oceo | J0D [T (390l )k | L7 |96
[00- 05 |16 . 002 | 0.9999 | 0999 NET AT
P00 | £0.0000 | ] 0RO | L0764 S 31539 | 23 | 49
200.0000 | /0.029) | ,9999 [, 099% [Ch (3R] 1200 ]| 65 | 4S
:DO“?OOO [0.0C0 | e e 099 C3a-0l 2ol 7¢ T49
00000 | 40.0000 | ;9949 ¢ 099% SN [3-Fo-1] 0% | 29 | 4T
/00, oop | 10, x| /. ogug 0999 [Oh [33tiltose | 70 | “3
00w | (0,00 | G994 0999 |4 [6%5% | 77 | 47
oo, o | 00003 | [ vooo < | OGO “sw | 30 | 95 |43
l0.coco | 9.7 | foso) | 0195 [Ch [Tt [ [650 [0 |
(00, vou| lo. oaco 5 LI | (‘?0 H 0 | tovo | 7% | 4o




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Da : 5 el: SN:
From 2-2L 2040 Through [1-10-2010 Sartorius A1208 37010004
100 100 mg D
wolggt wl?ggllt w:igp_t__ w\mIgh‘tI Tech; | Bste ) Tiwe Bu?b i
/ooof | doccovd | 29999 | 09499 |Gy |2 2b| o340 | T |
(00 00( | 4.9%94 | .99 | .09% [ ¢J. |220] 1045 | 72 |Yb
(00000 _| |D-DOD | (OO L0999 |G [1.2% |Hoe | Do |4
[0 ox0 | ]o.cooo | /. oo 09449 [GR [3-1 09w (s |49
/oo [/o.0002 | 9€Q% | Il |Chn |25 [1240] 70 |49
Jooccol | 9999 | .2999 | L o09S% L1237 [1320] W% |47
200. 600 | 9,999 [ v 9949 | 0999 %%, 2-9 [nz3o |30 |4
L00.0000 | o v |[.ovwo L099Y [Co [3-10 [1200 | J0 |«
joo vovo | JO.oo| L4949 0% (O 3-” 0900 | Lo |49
99999 | vagag | .6999 | -06qg | TR (20T 11000 ] 70 |53
(00 ouo | /0.0 | Loos | 049R | Chy 2N 0% | 97 [l
[00. 00 | 9.399% | [ R0 Jo0w [CF (4% (1430 |06 |49
99,9999 | Jo amoy | hoxxs | Lo9%9 (Al |d-10 [JCso |73 [T
G9.999 | jo.an] | J.ooco! [ O 4=/ 193279 |Y]
Joopovo |10 V2. | f\bowg. | 1ooo |d, |4z | (§3p] 77 |49
(00 o3 [ (Q oo | howo 0999 [off Y-z | 13074 |47
oo eooo [0 axanl | Foaas | w849 [Ch (%23 [y [y [ «d
o0 0wz | 4. 99499 | h owo v | SO X [H4d 093 | Ls | 99
/000 19,4949 | .9999 | . (oo %ﬁ Y24 0930 ] 93 | 4%
wo. oo [9. Q%99 | ho0o | L0 999 9 |09 |G |7
[00. 00 /0 D7 | [ oo w0929 [CR [d-30]i3t0 [ T8 [4
49,9998 [0 e | liacooz | 0949 | AN | %25 034 1% ‘-ﬂé
[Loo. g |4.2494 & [y (416 9 S R 0999 ' %-23 |09ss | 718 (43
Yoo o |20 e | Looon | (D00 D28 [ | I3 [
99.9998 [/o. oo | .9949 ) LOOL e Y] 70 |dY
/00,0000 L0, oux> | [ oo <, o999 1% D12e[ 17 [
KD A0} |Loxss | /ooy | s 100 B (G-( |32 L | 49
/c0 . (o aoof | L oooo |, 09499 [CF7 [9-2 [P [GF [92
D o0 | focae | I |4 1ovo 9N 13 130 |72 [YL
JOO0Cx0 | I0wool | Loan [.09499 [dy  JJo-Zy | o7s0] 70 |4
100000 | towexcxo | 9948 | Lo |[D (0-77| 1230 74 | 47
/w0 [ 9.9999 | /. como ,0%99 b~ 1029 14o ]| 21 | 49
(0. xx2 | 4. 9989 [ [ oxo . O999 N —( [}ooo | % [
/90, touo | 20 . 00w 2929 L0999 ' (2 [olis ]| 20 [y
(00 0G| 10 805 / oou) LO%%Y y N3 {o%w| 70 [49
(D00 | /10, ol | 999 |, roxo (>S5 | 1320 | 7L | Y2
t00-cowo | 70, oo Q9997 |00 O [TEFR [HZzo | 720 |93
JOn oo | [P 0] | f,0000 | 099K gﬁ L9 [ois 171 4]
/9. 0000 | /0 <000 . 99499 . 0195 {0 loses | 20 | Yy
; 0




BLANK PROCESSING DATA SHEET # 5

ot SS RUN: 2~ pate: 1—23 1/
BLANKS DONE :_ 8- [-2010
BEAKER A B G
200 ml 75 mI DICHLOR | 200 ml WATER
ACETONE
FISHER OPTIMA | FISHER OPTIMA :{tijr“c‘ff
LOT # 6032%3 | LOT# ool Hi0 | Dwnlbilied
FINALWEIGHT 103,909 [10L. 3074 [ 10b, YLEO
TARE WEIGHT | YO& 100 | jo b, 305 Yo, SGLHo
NET WEIGHT , o0l % 001 » DOYD
TARE BEAKERS INTO DESC : TIME : M\ DATE :_&-"F 20D
DATE N2 BY : G DATE %2+ BY :Cp DATE : BY :
BEAKER | 1 sTWT [TiME?  [2nDwT [TIME) | 3RD WT | TIME
A |lRaxa | 43S 1089001 | jos ©
B [loL3oL| |CFADL [I3058| ws)
¢ 1d ] O3 |10b,AMNg 152

FINAL BEAKERS INTO DESC : TIME :3-2% DATE : OF 2.0

DATEH-2% BY :(un  DATE%L'3) BY$Jy DATE: BY :

BEAKER |[1STWT |TIME__ [2NDWT | TIME/ | 3RD WT | TIME

A ABY9]| ssol sl o 42

B 0b274| 567 |G35M| G143

c_ wbar) s |ratase] O04Y

TARE QC FINAL QC

DATE | TIME | BY WB | DB % DATE | TIME | BY WB DB %
e [ T N BT e T R N e SR
R Oqssdéb \) % | 4D R-3 (| SRY dol \/ 12| dL,




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

UNIT : f:ﬁ RUN : 2 DATE : c)_, ey f (
BLANK CALCULATIONS
Acetone : a001Y g+__200 mi= > OOOO(DO‘
Dicholoromethane : + 00l g+__ 75 ml = 0000 ]
Distilled Water : s O0HD g+ 200 mi= _~LOO0Z O
FRONT HALF CATCH
FILTERS : IH./L'I('K g- j (.0000 g)= ll("'{‘f
Total Catch # of Filters Blank Value / Filter
b{; e
Beakers:  * 1190 4. lgo (000009 )= s 111
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH ' .Z-‘dﬂ 5
BACK HALF CATCH
— g P
FLTERs:_  OS(E g-_ | (o000 gy= VOSIY
Total Catch # of Filters Blank Value / Filter
BEAKERS : o013
Acetone : *lgﬂ30 g- 140 (oo g)-= ! “‘-r}
Total Catch ml Acetone Bjank?k)ue! ml Acetone
(v .
Extract: 0722 g-_ 75  (LO0OOL|gq)= 0205
Total Catch ml Dichloromethane dﬁl’agi_t Value / Dichloromethane
water: - IS 12 4. 31Q (000020 oy, [YSO
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : * 3 7 Gj O
TOTAL CATCH : - LLOS
% FRONT HALF : “47.(

g/mi
g/ml
g/ml

%
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TEST DATA SHEET #8
UNIT : \_\o\‘ok FsS 2 DATE : A =273 201|

RUN
Test Chamber Air Velocity Start : Stop @ Avg.: Cjﬁ

Wet Bulb / Dry Bulb -
ot Bulb iy pre: WB: (g’} DB: ’” -S&@ % RH_ 8% Ho0
Post:wWB: 1L _pB: &S = SH.0 % RH_2+[ % Hp0

Average:_ (/0 o RHID % Hz0

Empty Stove Weight (ibs) :_./\) ')A W stack & oil seal : Wet ;) !A Dry : H49L.%
Kindling Weight (lbs) : Paper : | 4 I Wood : LG

Preburn Fuel Weight :_ 20D, ¢ 20,04 2.5 Total : L3 2
Kindiing & Preburn Fuel Weight (wood only) (bs) : Total:  H4. %

Coal Bed Wt Range (Ibs) : 4, L( 3 L, Scale : SO . 5064
Upper : .25 x fuel weight : Always round DOWN to nearest tenth .
Lower : .20 x fuel weight : Always round UP to nearest tenth  Actual Coal Bed Weight : ‘/53

Maximum Coal Bed Removal (lbs) : ((_‘é;p:l + 3 w% ) +2) .25 'm#%em

Test Fuel (.75" x 1.5" x 5" spacers ) = a"l pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2" x 4" /(O | | 6 45 oo P A
4II % 4ll /&p L % ' I L-}’?"'.g
Test Fuel Weight: _ [ 18 Ibs
Estimated Dry Burn Rate :
I - (YU 60
% - (% x,I5920 ) | A [
2.2046 R96
TIME
Estimated BTU'sir: 10,140 x 23 x 1O - (25K & mrusme
100 DBR
EPA Default Efficiencies : Non-ga@ Cat: 72 Pellet: 78




WOOD STOVE OPERATING DATA PAGE #9
Unit : 2 Q Yol VS:‘ Run : 2 pate:

FIRE STARTED:__Ol0 5

WARM UP AND PREBURN:

PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to
)/"3) ! at start of preburn,

SECONDARY AIR : N A caTBYPASS : N /A

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

G-23 =20/

last fuel, raked and leveled. In stove 30 sec.
TEST:
DOOR wide open during loading____ (0 min._435_sec. oo
PRIMARY AIR : Opened full for first 'S" min., then set to run setting of N
SECONDARY AIR : N '/ %) CATBYPASS: _V /A

FAN:
ON . during warm-up @ OFF during preburn

ON @5 first Zg minutes of test &0\ bOFF 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. grn D fir
TEST: 2x4 Packwood = #2 orbetter s. grn D fir

4x4 Packwood - # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : N '/Av BRAND : A.),/ A

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either {2 or__/ {4 inches.

1st warm up / pre-burn fuel charge (_QO . Ibs.) addedat__ O( /0
2nd warm up / pre-burn fuel charge ( 20, 0 Ibs.) added at Q7LD
3rd warm up / pre-burn fuel charlge ( ;)a § Ibs.) added at 0 8%)
4th warm up / pre-burn fuel charge ( Ibs.) added at
5th warm up / pre-burn fuel charge ( Ibs.) added at




TEST DATA SHEET #10
Run.: 7-‘

Date : Q‘B"‘ZOH

Room Temperature : 1.33

°F  Temperature Correction Set? : No

Calibration Check: 12.0% + or — 0.2%? No
Time Test Fuel moisture reading taken : _ Q"7 s
pc# | Dimen. Use TOP BOTTOM SIDE Avg Corrected
; 2ua® | KIS/ 93 43 4R
3 .
% | &S | P 1. 217) p I, 22. 4 22
5| 2e [P | )90 9 | 1%.5 152
6 | 248 | P | 2p0 14, | 19.6 19.5
T[T [P | 222 225 | 2206 | 72y
8 | 2'x4"xg8' | P >
; (B2
10
11
L2 e T 6O 11 -G 175 113.9
S I T L [%.<, /% 5.9
W0 [T %5 | 190 | (9%
REE 7 - | 1972 19.% 20-0 19-G
— ¥ " |l 202 20-2 Z0.-%. 20 Y
[T & T 180 90 | 19¢ 19.2
s Sl B T sl DO (7.4 (1-9 (1.9
19 _ ] C 132 ‘9
20 [ Spacers | T | /3% (, /% < 3.3 1% |
Key for Use : K=Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Oymastress: [ g %] 20,00 *] 18,9957
Wet Moisture % : 12,5143 " % }'LZ)Q’% [S“qw%

100 x % Dry Reading

To obtain Wet from Dry :

100 + %Dry Reading

= % Moisture, Wet Basis

Acceptable Ranges : 16 - 20 % wet: 19 - 25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°
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ZERO / SPAN CHECK DATA SHEET #1 5-1

Date:c["‘ 23 ~0l Analyte: CO. (15-1)

unit: = orl 'FS' s Run#:__ &

Zero Cyl. #: __.iémﬂ, “~R Conc.: 0.00% CO Cyl. Press. : 420 psl
Certified by : A 1R LL@MDE Date : 0‘4’1 Q‘OLtL

Span Cyl. #: _ 479 0% _ conc.: |2 O %CO, Cyl Press.: / L,OO PSI
Certified by : A1 R LIQUUDE Date:__J - (- O

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

Range : 0-25.0 % CO. 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 % CO; = & 0.625 % CO2

Method 28 A = + 2% of 25.0% CO, = + .05% CO2

PRE RUN Audit: by : Q%,Time: OABLL Temp: 1) °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
it Meter DVM % Meter DVM % Difference A %
ZERO ' . "
RO[ 00.0 | -000 | 000 |5 0 |ewo | + 10 DG | HYE
SPAN | ;.- ; : '
us s | oas| 1020|484l dgd | 12239 | G3Y | 135

POST RUN Audit : by : £ Luj,.\ Time : 1100 Temp: KL °F

B AQDIT RESULTS
Point Expected Response Actual Response + Conc.
it Meter DVM % Meter DVM % Difference A %
ER
ZPA: 900 | 000 | 099 fopp | a0 | (ID9 109|433
4.5 |, 4% 11220 | 441 | da) | 12,309 109 HAS

+ 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‘B"" 2—0“ Analyte: O, (15-2)
Unit : —ohul F55 Run#: 2

Zero Cyl. #: JLETAC. 2A  conc.: 0.00%O0:; Cyl. Press.: ‘{20 __PSl

Certified by : AlR L @A ' Date : O~/ Q'O‘)L
spanCyl #:_ &IOS conc.: 2.0 %0, Cyl Press.: 400 psi

Certified by : _A) DE pate: /I~ (- 07]
Analyzer : Make : TELEDYNE Model : 320 A SN : 37400
Range : 0-25.0 % O Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % O,
EPA Control Limits = + 2.5% of 26.0 % O =
Method 28 A = + 2% of 256.0% Oz =

PRE RUN Audit : by : Lm Time : O8O Temp : ) g

AUDIT RESULTS

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

zzo 000 [ 000 | 000 [mpw [sow | — (25 [~ 575 F. 100
N ; '
1260|504 | 126 | 1nL | S| 125715 | = 025 |7 100

+ 0.625 % O2
+ .05% O,

POST RUN Audit: by : C. ¢ Time: {10 Temp:_ 32 oF
- AUDIT RESULTS
Point Expected Response Actual Response + Conc.
it Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 | ool 00 ¢ (}0 ¢
SPAN - ; - g s
L0 5 146 | 125 | S0/ | 12.500 | —, (00 |~ 400

+ 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




Date : q"‘zs"' 201

ZERO / SPAN CHECK DATA SHEET #1 5-3

onit: _Sotol FSS

Run #:

Zero Cyl. # ALRTAC 5B cone.:
Certified by : LR LI OUINE,

Span Cyl. #: T HAIG05

Certified by :

Analyzer : Make : HORIBA
Range: 0-10.0 % CO
Flow: 1.5 SCFH

EPA Span Value = 10.0 % CO

EPA Control Limits = + 2.5% of 10.0 % CcO

Analyte :

pa

CO (15-3)

0.00 % CO

Model : PIR-2000

Cyl. Press. :

_'ZO PSI

Date : O‘L/l“/ 9’0" ,L
Conc. : _| ‘fCIQ % CO Cyl. Press. : !‘jg@ PSI

+

Date:_/{~1- OF
SN : 408005

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

+ 0.25 % CO
.02 % CO

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

PRE RUN Aud:t:byg‘_@mq&gg.,  Time: Q%20 Temp:_1) °F

AUDIT RESULTS

Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%
fRO 00.0 .000 000 |¢n.0 | OUO O3 013 ' I’L%
SPAN ; ; .
ya.o|.490 | 4 aoluq.0 | 40| 4906 | 006 | 0L
POST RUN Audit: by : £ » ; Time: _| 100 Temp: ﬁé__ F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00. , _ | ;
mini 0 | .000 | 000 || vt OIS Lols | W28
Ha.0|. 40| 490|952 | 43| H4¥U | T.ood [T, 039

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

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

= Act % m) - Exp %
Full Scale Value

Span % Difference X100




ZERO / SPAN CHECK DATA SHEET #15-4

pate: I = 23 — 20 \! | Analyte: SO, (15-4)

Unit : Tohvl F55 Run#: 2

Zero Cyl. #: M‘ﬁ Conc. . 0.00 ppm SO2 Cyl. Press. : _[;Q-Q_PSI

Span Cyl. #:: CLRZO%Y Conc.: _|250 _ppm SO,  Cyl. Press. : JLIO_ psi
Certified by : M LIQWIDE Date: _ O [~ 3+ 2007

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

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

Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit : by Time : (O&ZL Temp :_{_" F
AUDIT RESULTS
Point Expected Response Actual Response _ + Conc.
it Meter DVM PPM Meter DVM _ % Difference A %

ZERO[700.0 | 000 | 000 | 5,0 w0 | =190 [=haww | 570

500| 800 1250 50,0 | SN /24, F |~ 3,300 |-, /32
POST RUN Audit : by : %Time ! _[:_793__ Temp : _L° F
) i AUDIT RESULTS ‘
Point Expected Response Actual Response " + Conc.
i Meter DVM PPM Meter DVM % Difference A %

ZERO | 00.0 .000 00.0 0,2 | exsz '3~O°] g( 3 qu L I’Z}{
oA 50.0(.500 | 1250 504 | S0} | 129492 | =, % |—.532

+ 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

Certied by : AIR LIQUA|BE Date : _04-|FOH




QUALITY CHECKS DATA SHEET # 16
onr: Sotol F$5 RUN: & pate: 9~ 23 -20]

3‘5 mocoum e °F Tic#13___ (L0 °F
TIC #2 - °F Tic#14__ L __°F
TIC#3 LS 3 °F TIc#15___ LSS oF
TIC#4 _ (M5 °F TIc#16___LOS °F
TIC#5 GH.5 °F Tic#17____S47 °F
TIC #6 LM ¥ °F Tic#1s___ L oF
TIC#7 LM °F TIC #19 v °F
TIC#8 LS oF TIC#20____ _F
TIC#9 (M °F TIC # 21 — oF
TIC #10 (M® o Tc#22 . oF
TIC #11 LY. oF TC#23 T o
TIC #12 Lo~ e TIC # 24 e e
Thermocouple Readout:

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

ZERO— °F Adj.to ©.0 °F ZERO_1S _ °F Difference 1 025 %

SPANAUIS oF Adj. to 2000.0F  SPANJISY. ) °F Difference™ 0/ o

Thermocouple Readout Pretest Linearity Check:

0 =_0.0 <F 200 =200-3 o 400 = H00.0 o
600 =(000 °F 800 =449 o 1000 =S49.9 o
1200 =_M4%. 9 oF 1400 =) or  1g00 =15H9.0op
1800 =_|0CY oF 2000 =2000.0 oF

Sample Train Leak Check Pre _g,__ Post _
C-gas Train Leak Check Pre Post
SO; Train Leak Check Pre __V, Post
Static Gaug_re Zero Check Pre Post

Scale Check Pre: 3 (30— S03%32= /0.0
Post: 5/ = $S0Ol0Z 0.0

Stack Cleaned Prior to Test Run : YES NO 5







TABLE 1 —— RAW DATA

CLIENT:  Jotul TEST No. : 4
MODEL:  F55 DATE: 28-Sep-11
TIME METER DELTA METER PERCENT PERCENT SO02
READING H TEMP. co CO2  COCENTR.
(MIN.) (CF) (IN. H20)  (DEG. F) (%) (%) PPM
0  718.000 0.150 85 1.03 5.70 500
5  719.500 0.270 85 0.48 12.20 375
10  721.534 0.140 85 0.70 5.50 525
15 722.988 0.170 86 0.78 9.20 475
20  724.601 0.230 86 0.27 12.70 400
25  726.516 0.210 86 0.42 15.70 425
30  728.318 0.210 86 0.62 14.80 425
35  730.120 0.180 86 0.53 15.40 450
40  731.822 0.180 88 0.58 16.00 450
45  733.537 0.180 88 0.31 15.30 450
50  735.252 0.260 89 0.09 12.30 375
55  737.316 0.260 90 0.23 10.20 375
60  739.388 0.200 90 0.68 8.40 425
65  741.217 0.180 91 0.92 7.70 450
70  742.951 0.120 91 1.15 6.40 550
75  744.370 0.130 91 1.09 6.70 525
80  745.856 0.130 91 1.37 6.50 525
85  747.342 0.110 91 1.36 6.50 575
90  748.700 0.100 91 0.88 6.10 600
95  750.000 0.141 91 0.92 6.10 500
100  751.561 0.130 91 1.29 5.00 525
105  753.047 0.140 91 1.36 4.90 500
110  754.608 0.140 91 1.42 4.80 500
115  756.168 0.180 91 1.28 5.20 450
120  757.902 0.180 91 1.05 5.40 450
125  759.638 0.200 91 1.07 5.50 425
130  761.477 0.200 91 1.01 5.60 425
135  763.315 0.200 91 1.01 5.40 425
140  765.154 0.200 91 1.00 5.30 425
145  766.992 0.200 91 0.89 5.20 425
150  768.831 0.230 91 0.92 5.10 400
155  770.784 0.230 91 0.87 5.00 400
160  772.737 0.230 91 0.89 4.90 400
165  774.690 0.230 91 0.90 4.90 400
170  776.643 0.230 91 0.90 4.80 400

175 778.596 0.230 91 0.91 4.80 400



180
185
190
195
200
205
210
215
220
225
230
235
240
245

780.549
782.502
784.456
786.409
788.362
790.315
792.268
794.221
796.174
798.127
800.080
802.033
803.986
805.939

0.230
0.230
0.230
0.230
0.230
0.230
0.230
0.230
0.230
0.230
0.230
0.230
0.230
0.230

91
91
91
91
91
91
91
91
91
91
91
91
91
91

0.90
0.86
0.87
0.79
0.73
0.80
0.77
0.67
0.70
0.64
0.63
0.68
0.67
0.68

4.60
4.40
4.50
4.40
4.40
4.30
4.20
4.20
4.00
4.00
3.90
4.00
4.00
4.00

400
400
400
400
400
400
400
400
400
400
400
400
400
400




TABLE 2---RAW DATA

CLIENT:  Jotul TEST No. 4

MODEL: F55 - DATE: 28-Sep-11

METER CAL. wt. WOOD

FACTOR (Y) ------- 0.927 BURNED(LB; ---=--- 17.8 Lbs
BAROMETRIC WET,FUEL

PRESS.(Pb) -~----- 30.32 inHg  MOISTURE 9 ------- 16.218 %
LEAK RATE Wit. PART.

POST (Lp) - 0.000 cfm COLLECTED -—--—- 0.4796 g
WATER METER

VOL. (Vic) - 99.5 Ml VOLUME Vm ---—-- 87.939 mcf
TEST HC MOLE

TIME (MIN) - 245 min FRACTION - 0.0132



TABLE 3 —-FIELD DATA AVERAGES
TEST No. 4

CLIENT : Jotul
MODEL: F55 DATE: 28-Sep-11
o o o o 0 0 0 o o o oo o o el o o
AVG DELTA, AVG PRCNT

H e 0.20 in H2O CcO e 0.83
AVG METER AVG PRCNT
TEMP. Tm e 90 deg F co2 ——meee- 6.80
AVG PPM AVG BAL

502 — 439 PPM CO2/CO — 8.18




TABLE 4 —— CALCULATIONS

CLIENT : Jotul TEST No. 4
MODEL: F55 DATE: 28-Sep-11
STD SAMPLE STACK GAS
VOL. Vm(std) d) --—---- 79.37 dscf FLOW Qsd = -===-- 666.639  dscf/Hr
&
11.11  dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) —-- 4.683 scf CONCTRT.C 8§ == 0.0060 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws ———— 5.57 % RATE E - - 4.03 g/Hr
BURN MOLES OF GAS
RATE BR e 1.66 Kg/Hr PER Lb WOOD Nt ---- 0.47 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE ——— 185.61 g/Hr RATE e 2.43 g/Kgdry
& fuel

112.01 g/Kgdry
fuel




TABLE 5 — PROPORTIONAL RATE VARIATION

CLIENT:  Jotul TEST No. : 4
MODEL: F55 DATE: 28-Sep-11
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 682.9 97 100

10 694.7 99

15 694.4 99

20 696.4 99

25 696.4 99

30 696.2 99

35 696.2 99

40 694.9 99

45 698.9 100

50 698.3 100

55 699.2 100

60 701.3 100

65 700.8 100

70 702.8 100

75 702.9 100

80 702.6 100

85 702.6 100

90 703.2 100

95 702.4 100

100 702.9 100

105 702.6 100

110 702.9 100

115 702.5 100

120 702.8 100

125 703.6 100

130 704.0 100

135 703.6 100

140 704.0 100

145 703.6 100

150 704.0 100

155 703.7 100

160 703.7 100

165 703.7 100

170 703.7 100

175 703.7 100



185
180
195
200
205
210
215
220

230
235

f03.7
7041
703.7
703.7
703.7
703.7
703.7
703.7
703.7
703.7
703.7
703.7
703.7

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




COMPUTER INPUT DATA SHEET #1

Client: SSotol Notth Ameriéa

Address: ss H ot d’\f_f‘ ‘ (198
Crotham, ME. 04038
Phone; __ =0 0-"7971- S Fax: )
Run No.: ﬂ Date of Test: <4 5 & 8 - 20t Burn Rate: / r(_:S"—}
Model! No.: F 5_5‘ [ min [ min-1.25 [Jfan
Stove Type: Qb_at &En Cat Q Pellet (@1 .25-1.9 Q:E" __Qinsert
/ o
oy cup et ractr s A2 rttags o0y Qedem TR

7
Dry Gas Meter Volume: %—' ! CT.‘?)O\ ) cf

(00.000) (Data Sheet #2)

o/ 0 .
Stack Flow: 7,95 O dscfm AH: .J Cf% ‘ in. H,O
(00.000) (Data Sheet #2) (.000) (Data Sheet #2)
307 : AR~ '
Maximum Vac.: ' Barometric Pressure: O.5¢& in. Hg
(0.0) (Data Sheet #2) _ (00.00) (Data Sheet #2)
aa < :
Ho0 Captured: Tq Fod g
(00.0) (Data Sheet #3)
: . <
Front Half Catch % Of Total;__ 2 | 4 % Total Particulate Cateh: 1+ 1 1%\, 4
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)
Flue Gas Moisture: - 5 ! S —)-511 %
(00.000) (Data Sheet #7)
' 0133
Particulate Emission:__ A e gr/dscf
-%(0.0000) (Data Sheet #7)
Relative Humidity: th—) &) % RH  Ambient Moisture: . / ~5 .':)_ % H20
(00.0) (Data Sheet #8) _ (0.00) (Data Sheét #8) P
Preburn Fuel Wt.:5 MQ Ibs. Coal Bed Wt.: 3. q Ibs. . Test Fuel Wt.: I l ZS Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8) -
Heat Output (EPA Default); [A9%0.4) BTU/hr

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

7 i
Kindling Fuel % Moisture (wet): 13444 % Pretest Fuel % Moisture (wet): LS80 %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

o/ &
Test Fuel % Moisture (dry): L"T,BS‘? % Test Fuel % Moisture (wet): /G, Ll& %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

Fuel Higher Heating Value (dry): N A BTU/Ib.
(0000) (Data Sheet #11) p /
Stack Static Pressure: - OL‘lq' in. H,O

(+/-.000) (Data Sheet #12)

Average Ambient Temperature: %S °F  Stove Temperature Change: [ . 3 oF

(00) (Data Sheet #14) p (+/- 000.0) (Data Sheet #14)
f; & -’j\-«{ g meder Yo 2 s=p 7
NN -~ b 1 "




METER BOX DATA SHEET PAGE # 2

Page:

1

of3

Meter Box:__S H Y Factor: lq ;’?
Leak checks: 15 "Hg @ __LQ_\:)_Q____cfm "Hg @ _cfrh
IS "Hg @_10W cfm __"Hg @____ cfm
Inject 0% @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: I@O
ROTO: PRESS: SAMPLING RATIO: 73 11 BP:3(), 35
METER © SAMPLE STACK DELTA | METER| S0O2 |ROTO|PUMP
MIN | TIME READING MDCF DSCFM . H "TEMP PPM | TEMP | VACC
O QB || 4.0 Lads LS | &S [=o |85 (30
Sl as|masSm | —= 920 |27 135 | XS |85 |30
01 2053 Y283 LY [ 1Y | %5 (925 |85 |20
B 551722.98% 122988 | 147 [T [R6 |95 [8e [20
2| 59070l | 724 o) [D M| 23 | He (900|806 [20 |
2| 51702 Sile | 12L.5l [ 0561 2! | (425 |B6 [ 20
S oo ]12%. 318 [ 723 318 (D150 LA | |48 (36 (2o
® | o830 120 (1301201903 |18 | ¥ [450 (3, [20
1 o 30822 [1351,822[1.035 [ 8 | 8% [450|]% (22
®1 15 N35373 (733,533 2005 | | B8 | 450 3F (A0
"l 3235 252 '7739;'.25'2 g,ﬁ_j 26| %9 |25 (39 [20
?:‘ ¥ [ 'E I A - ’ . N K]
ROTOPRE?S: "3;78319 2 %‘T}fs: qbg(z/%%%%%/ 3—15%.: ggﬁé ?
%[ 130]739.38% | 132388 [3.096 [,20 [ 40 [425 |40 |20
1 3|79y 4L 2 [B3 |8 | Qs [Hso[q) [20
0 o242 a5 (|792.95 1| C.29Ys | 12 [ S} |50 | [do
Pl 45149430 | IW 310 S22 |3 | Gl |S2S[9( |20
:2 S0 45.®5L NHs . ss4L.s492 | 3 | 91 [525]91 |20
o1 <5290 342 1947 392 s i | U 1 9y [s7519) (20
® [(200P49%,900 | 79%,90015 9251 .JO} 9) Lo |9 [2.0
_ 1 o5l950.ap_ 150,000 LA |04 | 9 |sp |4] (20
A LO LS LSU TS 50 [ GSYZ | 13 9| [5925 |9/ |20
| 51753.097 {753,093 16K /Y |9 |8t 41 20
o L 254, Cod |54 (L3720 | 4 [4) [50 [% {20
25|56 LY |95 CILE | 7.CA3 | IR (D) 1450 S/ [ 2D
TOTALS | 5477 1,70 7 {0 [MAXVAGC = .
TOTAL Cu Ft. TOTALS: I—fg ;osé q‘ ,L.( "’243 " AVG. BP:




2 Jo LY |96 RS 123 191 [Hoo 197 20

Page 2 of e

METER BOX DATA SHEET PAGE # 2 |

UNIT Jotrol I"Sb _RUN: 9 _DATE: .Q~28 ~20]]
Y Factor:_t :

Meter Box;__ & |- actor e @ .

Leakchecks: __ 1S~ " Hg @19 .cfm
; w Hg @ cfm

) " Hg @0 _cfm ,
’ln]ecl S02 @ 100 cc/min, "Nozzle : Probe @ 3/8" od Initial Volume: [ 500

: ' VIPLI : ; BP: 30,30

T PRESS: X SAMPLING RATIO: 23 1 30
e .i\dJETER ~ SAMPLE STACK | DELTA [METER| 802 |ROTO|PUMP
MIN | TIME READING | MDCF DSCFM | H | TEMP | PPM_| TEMP | VACC

[120]17225 75j|3(_)'2_ 157 902 2.L10]. |& Ql [ ¢spl9) |20
B[ s [ 759, (3D 1S4 AR [ BOLR | 20 [ 9] 1425 |91 140

130 Tl M 0L Y27 Rot8 |29 |G 1425 19) | 2o
i gsz-%aﬁ%:s 33153008 [ 20 | 9] [Yow| ) {2V

W = 1Cs, 1sY [0S (54308 1,20 | 9] 142591 |20
W o[, 492 | U492 [R0LH 1 20 | Gy 1925 [/ |20 |
B0 o WSR3 |63, 331 [B.S5731.23 191 “Hj% 9) |20

B[ D08 [ 1200% [R.513 ] 23| S [90b] Si [ 2o

101 1y |23 | 723N FS | 2319 (Y900 |91 |3

514090 |774.04013.513 123 1 9] |4 19/ |20
T 2, [TGLY3 (176 W3[8s0™ .23 [9) [doo [Y) [Ro

] 2z INEsAL [778.59% [R50 1125 | A | 400 [9( [
ROTO PRESS: }}g TOTALS: 9q:3“)‘d Q-Sf.p ‘Oqz’ BP.: 3@; 3¢
0] 33| 180549 [%0.549 (3,573 [ 23 | ) |900 | S | 20|
1] 358 2. 502 |792.50 83,5712 | 23] 91 [400} 9] |20
190 4o T39 WSl [D8Y. 456 % 593 [ 23| 4) [Hoo|ar [2o
)] 4511364909 [T¥909|R.573 | 23] Q1[40 ]9) [0
20| &5]18%.3C2 182 ALUB 13| .23 ] 94 [4oo ]9 |20
| =517190.315 [790.315(.523 [ .23 [ 9( Y00l e |1,
201j4e0[792. ¥ 17192, 268[3.573 .23 [ Q1 (4019 |20
P os1744,22) [T99.72) (3513 [,23 [ 91 [400 (91 29|

225

ey 11317+ 198024 D 573 1,23 [ 941 406 9) [20

201 300. 0%0| KOO0 12573 1123 | B |40 |9 2.6
2] 25952 033 |R0Z 033(%57 [ 23 ] B | Hoo| v 110
TOTALS: IO'L%"]L, 20 ro g2 [MAXVACC=

LTI E— TOTALS[) 02, 27415, % 2| 25 AVG. BF:



METER BOX DATA SHEET PAGE # 2 Page: 3 of 3
UNIT : Jotul F53 RUN: DATE : 9-28-201¢

Meter Box_ S H Y Factor;_, 927

Leak checks: )3 "Hg @LOW0 cfm "Hg @ cfm

__ /5 "Hg @_oW cfm ___ "Hg @ cfm
Inject SO?2 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume:__{+S DO

ROTO: PRESS: ‘I?’ SAMPLING RATIO: 3 ' 9 BP: (), %0
METER SAMPLE STACK DELTA |METER| S02 |[ROTO |PUMP
MIN | TIME READING MDCF DSCFM H TEMP | PPM | TEMP | VACC

24011143953, 936 |R03. 930 [2.5713 [\ Z3 | a1 (900 |41 |20

BUS 434 [ F.573

3

=1}

| SO0

1)

20

25| s |D0S. A3Y

250

4

\{\
4

= | ‘14”9 | 182

260
265
270
275
280
285
290
295
ROTO PRESS: TOTALS: BP.:
300 [ T

305
310
315
320
325
330
335
340
345

°%0 | - | YHTY
o 3971 41%]9.927

TOTALS: ¥ = "
TA . g0 MAX VACC 3,0




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

UNIT: P33 rRUN:_ pate J-28- /!
SCALE |  WEIGHT
scALE cHECK| LEVEL | ZEROED 295.0g 95.0
INITIAL : Ry v’ 590.0 g 5900
FINAL : v v 88509 2852
IMPINGER # 1 | #2 #3 ~ #4
FINAL WT L%0.0 [881.0 4%71.% 922 9
INITIAL WT LZF 811D HELS Q00:0
NET WT GRAMS 23 40 3 229
TOTALCATCH:_ 19S5 GRAMS Hp0
FRONT HALF
BEAKER # 8%,
FLTER# |32}~ DESC. ACETONE
FINALWTg |.71220 FINALWTg | 907012
INTIALWT g | (257 INTIALWT g | G, 10%
NET WT g w fO13 NET WT g w05 2.3
voL. pesc.m{ )
BACK HALF
FILTER # R R
FINALWTg | HOLO
INTIALWT g |+ 34 B+
NETWTg | -O5 7
BEAKER # o | 103 1 04 1o
DESC. ACETONE | METHCHLOR | H,0 Ho0
FNALWT g |/07.49 70 | oy, Gleid] [ 98. 9357 [1¥. o9
INTIALWT g | /07. 3920|104, Q474 [ 9% . LS 3 [1od, 01494 -
voL.pEscmi| SO 75 Ns JOO )
A



FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator :
Manufacturer S & S Grade : # 25 Glass Front Size :

Date :

[(-Y - 7010

Time : _ ({00

By :

11 cm

Lot No.: 2935%%

Back Size: 82cm LotNo.: J{I4NSZES

DATE:_[0-12- 10 |By: AV pate 11-17-0 8. AV 1pate: BY:
FILTER FIRST SECOND THIRD
i WEIGHT TIME WEIGHT TIME WEIGHT TIME

31F | 0.02(3 1005 | 0. 671l 1050 |
32F 0.075% 006 | 0-67 73 1651

33F | 0.Gzz5 0:03 | 0-6224 0:3527

34F | 0.GI§D 10:08 | 0.6/GO 10:53

35F | 0.eigl  [10:09 | 0.6lG6!I [0-7Y

36F | 0.6Z|G 10:40 | 0.GLI6 /0'-‘57_

37F | 0-6lg [0:1 | 0-6/62 [0:56

38F | 0.G/20 1042 | 0-6lZ0 10.52

39F | 0.G/HZ 0:143 | 0-Gl! 10°5%

40F | 0-6/50 .1 | 0-6lY( 59

31B | 0.3512 (0:15 | 0-3% (0 (1200

32B | 02423 [0l | O-34%Y ({0l

3B | 0-34%% 10:17 | 0-3H3% Y

34B | 0.%522 :1g | 0.3525 ((:03

35B | 0.347% 0:15 | 0-247¢ TR

36B | 0.3505 (020 | 0.250% [(*05

37B | 0.343 [0-21 | 0-244] [(:06

38B | O-3Y46% 1072 | 0-3449 (.03

39B | 0.2503 (0:2% | 0-3500 (-0%

40B | 0. 34y 0°2Y | 0.2450 [(:04

Date: /O~ 2- /1 Time:__ /500

Checked by: C.JJ/J/\

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE | TIME | BY | WB | DB |%RH
I-lbjo [ o490 Q.1 ¢ 11O Y92
(S| 0930 CZ;K)J \‘; 20 | 4%

e




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date : _A= /3~ 2! | Time: /300  By: C@
DATE: Z-/5-20)! |By: AV |DATE: Z-Jo-Z0) |BY:_V_ |DATE: _&zz_f 2ol |BY: AV
BEAKER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
101 Q$,592Z 0:00 | 95.59)% 030 | gg, %910 (027
102 | ¢ 2324 10:0l | G¢, 2104 035 | 9¢, 3700 | /03¢
103 | (62, 355D 1002 | fp2, 2534 (022 | (02,2539 | /057
104 | (06, 207+ 1003 | (o 069 (625 | )06, 206% [03F
105 | (09, 004 F (004 | /o3, 0Glé o3y |/o3.0ezo (024
106 | a6, 3005 | 005 | 96. 2094 | 035 [9¢,30%5 | 090
107 | 10}, 3435 [W00e | 03,3425 | (036 | [03, 2HZ0 | (04!
108 | 104, 94%0  [(00F | to4, Gy | (037 | sy, 943y | (0kZ
109 | 9%, %05% | (063 | 9%. 3648 | P 35| 9%, 5653 |/0%%
10| jo4, 0/SS [ 100% | o4, 014%¥ 1059 | (04, 014y | 1049
111 (93 34/ [ (000 | 93,306 [WYO | 99, 340l | (ou§
112 | oY, $%63 | Loy | /04, 52 |1otl | oY, B35y | 1ovh
113 | [0, 44320 2 | 106, 4y20 b2 | /0, 4421 [QHF
114 |06, 1930 | 1013 | 106, 113} | 1043 ] /06. 1920 | (048
115 | 106, %185 (1Y | 106, Blee | 044 ]| (06, B ep | /1049
116 | /65,9340 | 1015 | (09,9529 |(0u§ |[05 9229 |lsO
M7 | 03, %%¥90 1006 |7103.3832 |04 | (03, 5373 | 1051
118 | (03, (94 013 |03, 1528 | o4 | 103,(532 | 1092
119 | (07, 503 | 01g [ 105, 5009 |104s [ /05,5014 | w5
120 | (06,0922 | 1019 | 06,0902 |loky | (06 0907 |105Y
121 | (06, 5094 | 1020 |0l 2625 | (059 | 0C. 2% |57
122 | [0}, 023/ 02! | 3,02!% [0 51 | 10T, 0216 1056
123 | (0%, 6522 | (022 | 10%. 6519 067 ] j0% (523 | 1057
124 | (66, 2{OL 023 | 0b, 20%3 1053 | /olk, 20%% | 105%
125 [ (63, X920 | gy 103, 3506 [1091 | (07, 3509 | [0
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WwB DB | %RH
als-1 | 9% | cw - «// |Checkedby: (" ()
L) | 0% | cw Ll | 49 [pate: /- 2] )/
2ze- / OO cw o | 45 |Time: / 57' 1)
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET

l?raot;s H -1~ 2ol Through g::::r}us ,:lfl,ggl.s 3;1610004

100 1 100 m D

walggt wl?gght weight- welghg Tech Date Time Burl};: % RH
Joowoawo | Lowof | lhooon | ~Q94F [Chy |43t /030 | LL [4HY
400. 000 ] | /00002 | (oms | 10999 | By |“Hels] 1320 | 15 | Y%
/6090 | oo | 5497 | 0998 3{ 4 19-1| Joxz | 79 [ HY
J00. 6003 | /o0 | Aoy | ~0%HR 9 ol igls [72 |4l
Joo.axxn | /0000 | 9499 o000 O |zlef] ¢on | AL |39
999947 | 99949 |, 9999 | 0999 |~ |6-[-al/s530 [ T4 [4Y
94,9940 [ Jo.oooz. | L ooy | 0994 2o itoe |93 |4
oo woa [0 oo | a49a% | 0999 | C A Mop |3 | ST
/00,0000 [10. oo [ Locol | 0999 |G [G22i]jzer | T2 W,
499949 9.94949 Aoouo | 1000 N LTI Ny |10 1499
/00,0600 |/D 0002, | /oto0 0G99 1 W24nl 1] 75 |¥S
Joo. 0D [/0.Lon  COD P99 %L G220 1230 % (49
Jov.oo) [0 02 [ 4999 0499% [y [(Eoal io3o | 78 |4
94.9439S [ /0. a0 ﬁqqq 0599 |G [0 [w3o [ To [495
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A9, 484972 19.999% . 49999 ~ [ DOU 9201 /000 | 20 | 4%
99949094 999 | foo | 20099 [ Jlo-i-u] IS7e] 10 THS
¢4.998% [ (0, o2, | Locoo Q4992 'f‘ 02t 1436 | 74 | 47)




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
- cale: el: SN:
E:c::asjl/ (/- 1 Through 111 Sartorius 1208 37010004
1 100 m D .
v:gloggt w‘:i?gght welght woight | Tech | Date | Time | g | %RH
(0000 | {0,000z, | [\ooo 099K [Cip LAt o8| 77 | Y2
Joo obon | (00000 | fvool | 100G %5{\ [Lis [A30] 00 | 43
(00.0uoe | (D, a0) | A oovo 0999 19 10936 Ls |43
/0D. booo 20,0606 | (000 L J00oU C (w23 100 | (G |4
/50000 | 949997% | ) &oo 0998 (A [IF241190WD | LS | Y&
[N 006 [(Dro6oG | ,9499 | 094 D H-20[ {Tod [ ¢ [He
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{foo.coaul |/0.Con3 | J.owwe |, 04999 e | 95 4y
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.o [10voooYy | 9999 oo 1Ch 35 [1oaw | 70 | 44
/00 0000 | 0. LO6G l» oo 0999 | @4 |3-3-t7/l oo [ 74 | YT
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o ooy | [0.000L | .999% | ,0%99 L ar AR
00, Gxp | 0093 | [ ©ooo Lo, s | H30 | I3 [ 437
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET

Dates: : Scale: Model: SN:
From 2-2(~20t0 __ Through [1-10-20 10 Sartorius A120S 37010004

100 0 1 100 m

wolggt wllg?nt welght welghg Tech Date Time Bbu?b % RH
/00000] | fo.cood | .9999 | 0999 [ Oy [2-a-bloddol T2 Y |
(0000 | 4.9%98 | . 9999 | . 09%G n 1224011045 | 72 | Y
(000000 _| |D.Ox> | (. o@D , 0999 I lz2g [loo | Jo [4¥
J00oa0 | 00006 | locn | 0999 [GR I3~ Jo9w| (o (49
Joo. a0 | 7o.0002 | 9@ | Il |Cup |25 1124070 |49
Joo.coo] | 994449 | -2999 | L 09S5% L 127 [13%20] L% [47
J00.ovee | 9.9994% | 9949 | ,0994 %ﬁ{ 3-9 N30 | o |4
/000000 | o, wou] |l oveo L0999 G 3410 [1200 | 70 |«
Joo.wave | }O .ol 4949 _[oaxs  lUh 1311 (0900 | Lo |49
99,9997 | Svaqaq | .q999 | .0466q | 'R [Z-r 11000 | 70 143
(000w | /0.ao | Lo | 0498 |Ch (3N 0% | J7 [l
/00, 00 | 9,499% | [0 JJood (O 4% 1430 ¢ |49
99,9999 )0 apoy | Loxo | L0999 [ -0 [Hso |3 (9T
G9.9%99 | Jo.enl | Joco! , / DO 41 1932 1d Y]
Joo,povo |10 02 | fpove. | lexoo  |af, |“-z/ | (&3p]| 77 |49
[00. @300 [ (Q s | howo | 0999 [Cff [Y-zz | U304 |47
19, ©o00 | o ool | hoseo | oG |G |H-23 [ g |9 [ <Y
yo0 o2 | 4. qqqq | I owo oo ek [d2d (09380 L | 99
/oo | G, 4949 | .9949 v [ OXD %\ Hozay 10930 | 73 | 4%
wo.ovow |9. Q499 | hobo [/ L0999 YU (0w [ IG | Wl
J00. 000 |10 o027 | [ covo 0929 [Ch [d30 130 [ 13 43
99,9998 oo | leooz 100349 | dp (325|084 78 49
Q0 .97 /Qqqg ﬁ‘oo:)g \?Cr% : %m Ofss | 18 |47
00 o) |20 e | L oooa  (DOO 251 | )3
99.9998 /D, o000 . 99449 1 /000 Un 329 I‘Lfb) 10 3?}
/00,0000 L0, oxx> || oo <, 0999 %’\ %3 | D12o] 1T | K
Ko 0] [fowxssn | [ oexa | s 190 A-f 1% I | 49
/00 .cow (10, aoof [ L oooo [ 0999 [ |9~z [1Pwv [GF (92
206 oo | [o.come | Loy | s Toes |G 93 (1150 |72 YL
/OO0 | 10 woof | [ ogwm 0949 [dy /0-26 | 9750 0 |44
100000 | 0o | 9948 | oaq [J, [to-22] 1z5o] 7Y [ 47
Jw. oo [9.9999 |/ cooo 0949 ~ 12029 [4o | 71 | 49
(00, x| 4.9999 | [.oxo N[O |H~( [tooo | 7% |45
/00 . towo | 40 00w L1949 . 0999 %n Iz [ons | 20 |4y
(00 000 | A0 B8O /oo O%%9 O T3 To%w | 70 43
00~ o0 | /0, oto| v Q999 | .Joop An 1TEFR [1zzo | 70 |93
Jon woas | |0+ 0N [, DOVO 049X (Gl (16T oS |70 | &)
/&9, 000G | /0 ouwo . 499 . 0195 C{ﬂ b0 |0sos | 20 | NY




BLANK PROCESSING DATA SHEET # 6

UNT:_ [5S RUN: & pate: 1-2& -1/
BLANKS DONE :_2~2(-2010
BEAKER A B ©
200 ml 75 mI DICHLOR | 200 ml WATER
ACETONE
FISHER OPTIMA | FISHER OPTIMA 2;:‘:“‘!?"7 -
| LOT # 623233 | LOT# ol %0 | Dshilen
FINALWEIGHT  [10%.9019 | 1oL 307 [ VDb, 980
TARE WEIGHT | V& <100 | b, 3058 | fob, 9UHO
NET WEIGHT , 00l % O, » DD

TARE BEAKERS INTO DESC : TIME : 4%\ DATE: A-"F 200

DATE -2, BY : C3)DATE -2} BY :Ch DATE : BY :
BEAKER | 1 STWT | TIME/ 2NDWT_T|MEU 3 RD WT | TIME
A 1084016 | 43S [108.9001 | (05 &
B [loL 3oLl [ [hi3058 | ws)
c |1 H{| OTIT 1ol (52
FINAL BEAKERS INTO DESC : TIME :8-2% DATE : O 2.0
DATES-2Y BY :{{a DATEL ™A1 BY s DATE: BY :
BEAKER | 1 ST WT | TIME 2 ND WT | TIME/ 3 RD WT | TIME
A IS Qud| Jsol  |1ex.dug| o) 42
B W07 sz [l 3 Te i,
c  lob.ast) 05 |G| 014y
TARE QC FINAL QC
DATE | TIME BY WB DB % DATE | TIME BY WwB DB %
] oad el [ [ (U K2 W | O [ ] g
KA oqs:gd&;o \) V% | 4D 23 || SV d; \ =1 | &1,
01/




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

UNIT : rss RUN : ol pare: -2~ {/
BLANK CALCULATIONS
Acetone : 4 VO g+__ 200 mi = . OODOQO‘ g/ml
Dicholoromethane : + 00, g+__75 ml = « DooO Tl g/mi
Distilled Water : « OVLYD g+_ 200 mi= _+LOOOZ Q g/ml
FRONT HALF CATCH
FLTERS: 1 [O(3 . (,0000 g)= {015 g
Total Catch #of Filters  Blank Value / Filter
o ‘Umﬂ
BEAKERS: .OS 23  ¢-_15 " (000009 q)= 05 o 4
Total Catch ml Acetone  Blank Value / ml Acetone
_,-.Z (}
TOTAL FRONT HALF CATCH : s lS L] 5
BACK HALF CATCH
FILTERS: __ OS> g- | (0000 )= v OH 1, g
Total Catch # of Filters Blank Value / Filter
SN
BEAKERS : - L e
Acetone : 1[55(»-3 g- /{_';J-«J (- 00000q _g)= A 5(0 g
Total Catch ml Acetone Bl;ank*Va ue / ml Acetone
S u@ =
Extract: 1O 1O - 75 (LoxoLlgy= 0199 ;
Total Catch ml Dichloromethane  Blank Value / Dichloromethane
ilet
Water : |l®({9 g- a ZS {\OOOOZ—D g)= |00 g
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : DF
TOTAL CATCH : U9

% FRONT HALF : 3 , n.q %
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TEST DATA SHEET#8

UNIT : :iC_)th FSS run:_ pate : 9 ~)%- 20l |

Test Chamber Air Velocity Start : @ Stop : Q Avg.: Q[Q

I TTT e |
pre:wB: (O B M8 = 430 wru [ %Hy0

Post:we: 10 pB: ¥3 = SLO %rH O %H0
Average : H’]O % RH [ﬁfi%Hp_O

Empty Stove Weight (lbs) : f\) !A wi stack & oil seal : Wet : [\ !A Dry: Q.0

Kindling Weight (Ibs) : ~ Paper:___« | Wood:___ QO 7
Preburn Fuel Weight :_[ % Y+ |<,5 Q) Total:___ 3,0
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total: LD 7~
Coal Bed Wt Range (Ibs) : q‘ ﬂ ._ 3. scale: q' L{ - 3. L
Upper : .25 x fuel weight : Always round DOWN to nearest tenth 3 q

Lower : .20 x fuel weight : Always round UP to nearest tenth  Actual Coal Bed Weight :

Maximum Coal Bed Removal (Ibs) : (( (‘lfmjr + 3.6 )+2).25 =mmﬁlgm—eml—m-rﬁh

Lower

Test Fuel (.75" x 1.5" x 5" spacers ) = 3‘4 pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2 4" /o =3 [0-< L12
4"x 4" o L G-9 RYRS
Test Fuel Weight: | 1& ~ Ibs
Estimated Dry Burn Rate :
Ng -« 5;2;;4; Jbzig) 60 [ [SF kermr

IS
Lis?
23 ) - 199304 BTUShr

EPA Default Efficiencies : Non-@ Cat: 72 Pellet: 78

270

Estimated BTU’s/hr: 19,140 x _(5;3 X




WOOD STOVE OPERATING DATA PAGE #9

Unit : D)r\)\ er Run : 9 Date : Y "% “"—2.0”
FIRE STARTED:___ O ]2
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to
5/ 2’ at start of preburn.
SECONDARY AIR : N A caTBYPAss :_ N A

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

last fuel, raked and leveled. In stove 20 sec.
TEST:
DOOR wide open during loading b min._35 _sec. <0y
PRIMARY AIR : Opened full for first 'S” _min., then set to run setting of /g
SECONDARY AIR : N / 4 CATBYPASS : __ AV [A

ON . dunng warm-up Z\ON)/ OFF during preburn
O@B first_ 30 minutes of test @OFF balance of test run
Fan speed set at _ L0}/

WOOD DATA: KINDLING: A mix of the grades listed below:

, SIZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s. gn D fir
TEST: 2x4 Packwood ~ #2 orbetter s. grn D fir

4x4 Packwood - # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : ___ ) /b BRAND : _A) /A
All Grades WCLB rules: :
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either [2. or__/ b inches.

1st warm up / pre-burn fuel charge  ( \% Y lbs.) addedat__ O 14O
2nd warm up / pre-burn fuel charge (199 Ibs.) addedat__ Q35O

3rd warm up / pre-burn fuel charge (__ =~ | Ibs) addedat_ O4%Y '

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

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



TEST DATA SHEET #10
ik L
unit: —otul PSS

Run :

4

Date : Q—Z&'ZOH

°F  Temperature Correction Set? :

To obtain Wet from Dry :

Room Temperature : —75 No
Calibration Check: 12.0% + or — 0.2%7? No
Time Test Fuel moisture reading taken : O %30
pc#| Dimen. | Use TOP BOTTOM SIDE Avg Corrected
1] %080 | K 154 15:4 25/ 15, 133
2
3 .
A EEEHE L P 0. 2 18.3 19,9
5 2"%4"x8' P 1.9 2013 )%, | Q‘l )
6 | %8 | P | 169 23 L 1%.,5 | 20,3
7 2"x4"xg' P 20,2 20,4 20.0 20,2
8 | 2'«4"xg | P (M4.5)
5 AL
10
11
2 wisi”| T | RO (P 0 [6-0 /8.0
‘Dq:“l\ 19 I T /%’(ﬂ f:ﬁ)@ /céc? h?ii‘)'
Kl RN 13- 9 9.9 149
I NER 1% /€] 1.9
"G 1§ i 1 - 2 CH- 3 A= YE
7 Hg" T | %Y 1% G 5 G | (%5
3*1 L Wl /%0 [T-0 (-] IX.0
\, 19 s ! OS.SIT)
20 | Spacers T 72.% 26y | 19: 9 22.3
Key for Use : K=Kindling P =Pretest Fuel = T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL |
Dry Moisture % : }5} /33 " % | qrg")s‘ " % 19.357% "%
Wet Moisture % : /3, /L,u_/’% /Q:S%D/% it 7_,3/%

100 x % Dry Reading

100 + %Dry Reading

= % Moisture, Wet Basis

Acceptable Ranges : 16 - 20 % wet: 19 - 25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°




GAS DATA SHEET #12

paTE: S -28 - 2011

WEIGHT,_2-9
unr:_ J0tol PS5 Run: “/ pace: 1 oF 2
TIME_|SCALE| FUEL]DROP| V. [ CO: | V. [ O | V. CO_[STATIC] SO:PPM|
O ol 2l 12| — . 225 | 5. | 5o 140 [.lol [To2-034]. 500
8 5] 2006131 L Lus2[172 |.225] B[ .06 | -4% |-056] - 235
10— 2001 ),.1] -G |.2/2155 1-9%3] (4G |.063 | Fo 17050] 525
13—l 21156.3] % 12209 9-2 |-H43Z[ 10 | .0Z | - 3% |-0gy]| ‘U5
0 —20[1%- 23] 1.0 .09 11231 -513] 95 |1:0729 | . 22 1059 «4/00
cellle- {1229 15 |. 2911520551 U -Gl-0yo| YZ]706Y] Y25
o0l 1551 G 121995 [ 1HB].212] 5.3 |-060 | -2 064 425
B2 lh.0 o] 15 bR [15.14].192] UB 1.05/ | -S3|062] 450
YO 12 F ] B LD 1o 1b- 0. 169 H-Z 1056 | -s€1-072]  Ls0)
Sy LA 3G VO J-(lg 1931205 ]| 2.1 029 | .2( |70} |-Y%0
S0 —73] 07X ]| 6% L.OY- L[j’Z'l’Z-é 353 B Y Joox | 09 702G
2340 L1 62| «Gliyozr|loz]- N2 103 ].020 | <Z3|-00@8| . 335
SUBTOTAL [ TI3 L FTT10] ek t*m\rw didk ITTT kR okl d deihded I‘q 2?]" el ek
W—olad[594] 4 [-2234]5Y [-H63] WA]066 | 04|05 425
Wl 92154 | M [.209 A= [.434] 171 [.090 | 92054 .- %50
] 5.9 |50 |~y |- 755] e o |-524 31| [Z 1175 050l 50
gE! Bl U B 1-263] 3] 5W['30 . (02 [ log [5046] . 525 |
D0 2 HD] Y | .798] -5 ]-5106| 129 |.1%5 ] 1.33|04g] 575
ol €Ol B | 2 [ 76k &5 .9l6] 29 | 3 36 0MR]-5315
of 2G| Y1202 G- [ ]-552] 15% | -0%6 ] - KO oo
05| 25 S Y] DY ] @ [-sHR 1A 090 L 92) o4l 500
e o) .1 [ 3217 [ 1ag] 5015390505 | 10T | 29| -046| 515 |
! A0 o (] -\ 196 Yg 939 ws 1034 | 130055 - 500 |
)9 e J2q)l 21192 ] Wg].939 [ 145 [.1H0 | T hz] 2oyyl -Sco
L5l 6 | 298] -1 1.206 5 2o [ (M2 1126 125 oM [ 550
SUBTOTAL Wkl *_-tttt ttt_t* *:'t*t wdd Rl ik .***** Lt 2] Aedehdd 6’3 l,' ddkdkd
W] 6.5 |26 .2 T2y [&9 [-57 (| 143 [ 105 | o5 |-654] -450
G- H V5] 5] |220(5.-5 |56 [4.2 |.105 | Lo | =0vy] -475
B0l 631 24] - |-7231 56 |.563] (Y 1099 [ Lol [-043] 475
Rl o-( | 2] -Z | 2S5 g o[ 3 [-0%5] Lol |-043|-t/75
—Soleo | 2f| <1 ].210]52 1539145 | -05% [ (00 [0U3] Lizg
200159 [ To| - (1-7%3]52 |63 142 | 0%4] - 55 2043 Yse
20195 | 1G] - | | 204571 |-5%3[ 1LY | -090] 572 =052 Yoo
22—2elsR [ 18] ) [-200] 50595 0.9 0%5] - %2|:042]- oo
210195 1 1.6l -2 [.tas[ 491599150 |.0%4| -sal=042- %o
Wrels v 1ol -1 45 599150 |-0%% ] .50 0wT BT
Bl o3V ) T 191 % | oa[ 157 [ 0%8] 20 2047 | Y0
L2152 [ 12 1 190 L g 603[15.7 [-0%a] -4l lrot |~ %00
SUBTOTAL *dddd Rk Ve el e de i whkdd *t*tt:. e ok e dr FTIT T Fhdkd 6 DC' drkddedk
TOTAL Whdid T drddrdrdy e e o t*tti- L) t**l.'i Fddded Frkdedd l ; % zﬁ L2t 3]




GAS DATA SHEET #12 G252 {f

WEIGHT:; 3.9 : DATE:
UNIT: L) O 'lLol F 5‘5 rRuN: Y pace: [ oF 2
[ TIME_|SCALE[ FUEL | DROP CO: | V. 0Oz V. CO [STATIC| SO:PPNI
Bl 5./ | L2 | -1 ﬁsf—/ (L, |Gl 5.2 1.0%% |90 2049l %00
) Slsol L] - -ty |65 6] 0%y ] S |-0%] . 400
WO-pltg [ to] L .Axdlbusl.ela]lay 10931 - 52 1=0%] - 400
Wt U | gl | [ IA2 | HY [ 623] 156033 | X904 - 400
D A [ % . (A [HHT.Ga 1560 - 3A31=0W]l 400
Gl bl | | L] -l(oﬁ LD 1-G23] 153 ]-03% | - 60040 %00
7 ol -Gl 11Xtz 1632 195 |-0s | .AF [0l Y00
ALY -5 Gl Y2 1635] 129 |.065 | . 690|400
LR BS | v L 1g8 SO l.643 ] 16-( [.065 1 o 10l <00
S| 3 U 0 153U 0 [6Y5[ 16| | -062 | - 67 |:029]-400
22|07 31T 1Tyl 29U 62 .06 - bx [0l ~H0d
S U [ 2 g lasal s oleH3] )i | 066G | 6] 05%] . H00
SUBTOTALl ***** wkkkd | dhkdd ki T T khkdk Wi Wik ik _Lz q @7 Wik
e Ol el | ol JisRLYNOJ-GH3] T ( |:065 | . &7 [=03%] . 400
55 154101 ) [.1GoT o [.GH3] [l [-066]| (B |03 00 |
I 19 ¢
(> = : ' }
90
L=
D
Z
7
20
24
SUBTOTAL Wk L1 1773 ﬁ*ttt_ Yededk il ***.** . el . et o W Wk . q (P L wkA AW
[
3
3 |
232 |
3
%, 3]
9
SUETOTAL T wikdkk | dirkdd ddedddr Vedei i e, s e devesr e [ e 40'
TOTAL ededr i Lid 2T **tt‘t Wawrkd *****f itt**‘ **t*.'* iy ey ,;65?62;1 Wil

~ o4’
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Date: 14— & ~201 Analyte: CO, (15-1)

unit: =4 o1l Fss Run#:__ 4

Zero Cyl. #: %%T?\& “4~Q\ Conc.:  0.00% CO; Cyl. Press. : 4|20 ps
Certified by : AlR LI QUDE Date : O‘/’IQ“‘OLJL

spanCyl. #: _. 4RT1A0S  conc.: )20 % co, Cyl. Press.: 1HOO _psi
Certified by : AlRr LIQUIDE Date: [JI{- [~ 0%

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 Control Limits = + 2.5% of 25.0 % CO;

= + 0.625 % CO2
Method 28 A = + .2 % of 25.0 % CO2

+ .05% CO

nn

PRE RUN Audit: by : L%;Time: (BIO Temp : lg °oF

ZERO / SPAN CHECK DATA SHEET #1 5-1

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 '
i 0.0 | | 169 109 | 1933
PAN | ,.: ; :
HWh % | 88| 1020|484 | 48h | (L2334 O3 | 4134

POST RUN Audit : by : C. L\J‘jh Time : ﬁ Temp : 2'5 *F

. AQDIT RESULTS
Point Expected Response Actual Response + Conc.
ZE#R . Meter DVM % Meter DVM % Difference A %
00.0 .000 00.0
oco.l |0l | «)3Y 34 .53
SPAN }
445 |, &% 1220|489 |48 | 12135 | -.0LS |~ 26|

+ 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“a‘é“ ‘2—0”' Analyte : O (15-2)
Unit: __—0 ol FSS Run #: C"}

Zero Cyl. #: ilpg‘ﬂL 5‘P€ Conc.: 0.00 % O2 Cyl. Press. : ﬁfZD PSI

Certified by Eﬂg Q@Q i Date : M'/Q'OQL
Span Cyl. #: 4%‘7510'5 Conc. : | £ (6O %0, Cyl Press.: [4O0 psi

Certified by : ﬁ'\ DE Date : _ H‘ (- 07]
Analyzer : Make : TELEDYNE Model : 320 A SN : 37400
Range: 0-25.0 % O2 Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % O,
EPA Control Limits = + 2.5% of 25.0 % Oz
Method 28 A = + 2% of 256.0% O

PRE RUN Audit : by : (_m Time : (%10 OOV Temp: 8 3

+ 0.625 % O
+ .05 % O

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
ZERO B 2t
000 [ 000 | 000 fp0 |00 | — 025 |~ 025 ["uo
SPAN P — g
106D |54 | 126 | 1Ll [Se] ] 12505 | =025 |00

POST RUN Audit : by : Time: /SC% Temp: 15 °oF

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
4 !v‘leter DVM % Meter DVM % Difference A %
o bl Bl Rl - 11 A 025 | +10Q
SPAN . 5 ) = !
460 .54 (146 | 120 | 503| 12.550 | — 050 |-.200

+ 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 #1 5-3

Date: A—o — 201) Analyte: CO (15-3)
Unit : j@"'\)t F'Sg Run#: 9
zeroCyl. #: _JORTAC 3B Conc.:  0.00%CO Cyl. Press. : _4/20 _ PsI

Certified by : _HR LI QUINE,

Span Cyl. #: A0S

Certified by :
Analyzer : Make : HORIBA
Range: 0-10.0% CO

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 = + .2%of 10.0% CO = & .02 % CO

Model : PIR-2000

Date : O’“Il“/ Q‘OA/

conc. : _| "IQQ % CO Cyl. Press. : J4O0 _psi

Date :

[~1- OF

SN : 408005
Analyzer Output: 0-1.0 v.

PRE RUN Audit : by Ciw— Time : ORIV Temp:_ I8 °F

AUDIT RESULTS

Point Expected Response Actual Response + Conc.
# Meter DVM % Meter VM % Difference A %
ZERO | 00.0 .000 00.0 - - :
wo ol voi3 | i3 | 2Y
SPAN | .19 .G ; ,
4q.0[.490 | 4 ac4g.0 [ 440] 490k | b | 10b]
POST RUN Audit: by : L o Time: 19U0  Temp: _25____" F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 oD | oo ol? Ol 3 l-zg
L 4 i 2
SPAN | 4 14 + ; Y
44,0 |, 40| Qo | H#ao | HA0| L0l 006 | 0L

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

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

= Act % m) - Exp %
Full Scale Value

Span % Difference X100



ZERO / SPAN CHECK DATA SHEET #15-4

Date : q o &Z - 20\ Analyte : SO, (15-4)

Unit : Totvl F55 Run#: L)I

Zero Cyl. # : %ZTH L. Z‘PI Conc.: 0.00 ppm SO2 Cyl. Press. : _LQJJ_,PSI
Certified by : A R LI N pate: O -] FO4

Span Cyl. #: CLBLORY conc. : 1250 ppm SO,  Cyl. Press. : JLIO  psi
Certified by : AR LAUWIDE Date: O[=3*200F

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

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

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value = 2500 ppm SO,
EPA Control Limits = + 2.5% of 2500 ppm SO, = + 62.5 ppm SO;

PRE RUN Audit: by : m%._ Time : OB\O  Temp: 18 o 2

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

ZERO | 00.0 .000 00.0 0,0 | 1o ' '“"'{\C’C(.J - (:“?\M - C;—](O

[ 55| 50| 1250 50.0] 5| [244bF |-3.300 =132

POST RUN Audit: by : b@?ﬁ%r& Time: JSQO Temp: 15 °F

AU[&T RESULTS
Point Expected Response Actual Response "+ Conc.
# 5 Meter DVM PPM Meter DVM % Difference A %
ZER 00.0 .000 00.0 o
- a2 | o2 | 3094 3.09Y | 124
N _ 5
50.0|.500 | 125D| $0:3 |-503 | V2842 | Az | 4 IL9

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

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Va!ue

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




QUALITY CHECKS DATA SHEET # 16

onir: Sotol F$5 runN:__ pate: 3= 28 ~20]]

-Tr:'lg;n:ocouple ChacL o —— I 3 i
TIC #2 il oF Tic#14__ LBL oF
TIC#3 (9.8 °F Tic#15____ 105 oF
TIC#4 Lz °F TIC # 16 (40 oF
TIC#5 (a2, °F Tic#17___ 582 oF
TIC#6 (L4 °F TIC#18 T2.3 °F
TIC#7 o3 oF TIC #19 o oF
TIC#8 (Lo °F TIC # 20 — __°F
TIC#9 (Lo °F TIC # 21 _— °F
TIC# 10 irii::{.a " °F  °  TIC#22 T oF
TIC # 11 A& °F TIC#23_____ °F
TIC #12 LY - TIC # 24 T oF

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

ZERO_/ D__°F Adito ©.0 °F zERO_L ] °F Difference i 0SS %
SPAN_(FSE LsF  Adj. to 2000.0°F  SPAN.QOUOFF Difference_s O3S %
Thermocouple Readout Pretest Linearity Check:

0 =_00 ° 200 =W, °F 400 = 200D o
600 =_599% °F 800 = :]93 FoF 1000 = FLB oF
1200 =1199%F oF 1400 =134 o 1600 99.5 oF
1800 =]1978 oF 2000 = ZJJOU,O °F

Sample Train Leak Check Pre _\{ Post _V
C-gas Train Leak Check Pre qg Post 5
SO, Train Leak Check Pre _V Post_ Y
Static Gauge Zero Check Pre _\/ Post SZ

Scale Check Pre: | Y — Y4 = 0.0
Post: |38 — 3.8 =~ ]O.0
Stack Cleaned Prior to Test Run : YES NO K







TABLE 1 --—- RAW DATA

CLIENT:  Jotul TEST No. : 5
MODEL:  F55 DATE: 29-Sep-11
TIME METER  DELTA  METER PERCENT PERCENT SO2
READING H TEMP. co CO2  COCENTR.
(MIN.) (CF) (IN. H20)  (DEG.F) (%) (%) PPM

0  804.439 0.150 80 0.19 8.40 200

5  805.939 0.120 83 0.18 13.00 225

10  807.315 0.100 83 0.50 17.50 250

15  808.553 0.100 83 0.36 17.60 250

20  809.792 0.050 84 0.99 17.90 350

25  810.679 0.020 84 2.03 17.50 625

30  811.177 0.050 84 0.62 17.50 350

35  812.065 0.080 85 0.31 16.50 275

40  813.199 0.120 86 0.04 15.40 225

45  814.590 0.120 86 0.03 12.80 225

50  815.981 0.120 87 0.02 12.40 225

55  817.377 0.120 87 0.03 11.20 225

60  818.773 0.140 88 0.05 10.00 200

65  820.349 0.110 88 0.32 8.10 225

70  821.750 0.110 88 0.28 8.00 225

75  823.151 0.090 88 0.61 7.10 250

80  824.412 0.090 88 0.50 7.30 250

85  825.673 0.090 88 0.53 6.50 250

90  826.935 0.110 88 0.51 6.20 225

95  828.336 0.110 88 0.52 6.20 225

100  829.737 0.140 88 0.48 6.10 200

105  831.313 0.140 88 0.52 5.70 200

110  832.889 0.140 88 0.62 5.40 200

115  834.465 0.190 88 0.66 5.20 175

120  836.266 0.190 88 0.67 5.00 175

125  838.067 0.190 88 0.65 4.80 175

130  839.868 0.190 88 0.63 4.70 175

135  841.668 0.190 88 0.61 4.60 175

140  843.469 0.190 88 0.57 4.20 175

145  845.270 0.190 88 0.55 4.20 175

150  847.071 0.190 88 0.56 4.20 175

155  848.872 0.190 88 0.60 4.20 175

160  850.673 0.190 88 0.58 4.20 175

165  852.475 0.190 88 0.59 4.00 175

170  854.274 0.190 88 0.59 3.80 175

175 856.075 0.190 88 0.56 3.80 175



CLIENT :  Jotul

MODEL: F55

TABLE 2---RAW DATA

TEST No.

DATE:

5

29-Sep-11

T g et kok e e AR e de i e e o e e e ok e e s e e ek Ak e e e e e e de e Ao e e e e e e e e ek e e s e e e e e e de e e e e e e e e e e de e el de e de o o i e e dede e ek e ey

METER CAL.
FACTOR (Y) eeneee

BAROMETRIC
PRESS.(Pb) ----e-

LEAK RATE
POST (Lp) =~

WATER
VOL. (Vic)  —mmr

TEST
TIME (MIN) ~ —=-enm-

0.927

30 in Hg

0.000 cfm

53.3 Mi

175 min

Wt. WOOD
BURNED(LB, -------

WET,FUEL
MOISTURE 9 =-=----

Wt. PART.
COLLECTED -==----

METER
VOLUME Vm -=-=-=-

HC MOLE
FRACTION  -=en-m-

19.4

16.448

0.0958

51.636

0.0132

Lbs

%

mcf



TABLE 3 ——FIELD DATA AVERAGES

CLIENT : Jotul TEST Ne. 9
MODEL: F55 DATE: 29-Sep-11
o el R
AVG DELTA AVG PRCNT

H ——————- 0.14 in H20 co e 0.50
AVG METER AVG PRCNT
TEMP. Tm e 87 deg F coz2 e 8.64
AVG PPM AVG BAL

502 — 226 PPM CO2/CO — 17.23




TABLE 4 —- CALCULATIONS

CLIENT : Jotul TEST No. 5
MODEL: F55 DATE: 29-Sep-11
STD SAMPLE STACK GAS
VOL. Vm(std) d) ------ 46.37 dscf FLOW Qsd = ===--e- 867.648  dscf/Hr
&
14.46 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) -—-- 2.509 scf CONCTRT.C s -——- 0.0021 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws = ---—-- 513 % RATE E e — 1.79 g/Hr
BURN MOLES OF GAS
RATE BR - 2.52 Kg/Hr PER Lb WOOD Nt -—- 0.41 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE e 145.76  g/Hr RATE e 0.71 g/Kgdry
& fuel
57.82 g/Kgdry

fuel



TABLE 5 ——- PROPORTIONAL RATE VARIATION

CLIENT:  Jotul TEST No. : 5
MODEL: F55 DATE: 29-Sep-11
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 272.0 97 100

10 279.9 99

15 279.8 99

20 279.8 99

25 280.2 99

30 280.9 100

35 280.2 100

40 280.7 100

45 281.4 100

50 281.2 100

55 281.9 100

60 281.7 100

65 282.4 100

70 282.4 100

75 282.4 100

80 282.4 100

85 282.4 100

90 282.7 100

95 282.4 100

100 282.4 100

105 282.4 100

110 282.4 100

115 282.4 100

120 2824 100

125 282.4 100

130 282.4 100

135 282.3 100

140 282.4 100

145 282.4 100

150 282.4 100

155 282.4 100

160 282.4 100

165 282.6 100

170 282.1 100



COMPUTER INPUT DATA SHEET #1
Client: SSotol ot Ameriéa -

Address: s5 Hot enerson, _
Gorham, ME. 04038 114
Phone: =55 O 7971~ S 9l ?1 Fax:
RunNo.:__ 5 Date of Test: < o 29 - 20!l pumRate S|
Model No.: F_;_‘S [ min [Imin-1.25 []fan
Stove Type: [] cat ENon Cat D Pellet D 1.25-1.9 Emax |:| insert
_ 4 S
Dry Gas Meter Y Factor: qu;:l“ Post Leak Rate: Mcfm Time:__ [ D min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)
L 7
Dry Gas Meter Volume: 5 . o 36.3 cf
(00.000) (Data Sheet #2) -/
stack Flow___ 12,112 dseim  AH__1 136 in. H20
(00.000) (Data Sheet #2) (.000) (Data Sheet #2)
ol "4
Maximum Vac.: 5 O Barometric Pressure;__ 20 (OO in. Hg
(0.0) (Data Sheet #2) | (00.00) (Data Sheet #2)
HoO Captured: ;5;. 5 _ g
(00.0) (Data Sheet #3) :
Front Half Catch % Of Total:_ 515 % Total Particulate Catch: \O1S % g
(00.0) (Data Sheet #86) (0.0000) (Data Sheet #8)
Flue Gas Moisture: : 5 . ‘3‘ ]S %
(00.000) (Data Sheet #7)
Particulate Emission: "03 \q gr/dscf
*(0.0000) (Data Sheet #7)
Relative Humidity: L/ ‘% O % RH  Ambient Moisture: ! -LllD % H20
(00.0) (Data Sheet #8) P (0.00) (Data Sheet #8)
gl % 4
Preburn Fuel Wt.: 4 IS Ibs. Coal Bed Wt.: L/ '\6 lbs. Test Fuel Wt.: / chl Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8)
8 e
Heat Output (EPA Default): 30398 = BTU/hr

(00,000.0) (Data Sheet #8)

/
Kindling Fuel % Moisture (wet): f 24 31" % Pretest Fuel % Moisture (wet): LL, Clll /%
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry): [9. L8 7 % Test Fuel % Moisture (wet): / (:: Wg - %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

Fuel Higher Heating Value (dry): N A BTU/lb.

(0000) (Data Sheet #11) o
Stack Static Pressure: 0SS - in. H,0
(+/-.000) (Data Sheet #12)
; P
Average Ambient Temperature: <5 °F Stove Temperature Change:___ ’ZL‘!'O °F
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)
e 21, -Grfp L ; “

ﬁﬂ'li- - }J’J) 3

e et .



METER BOX DATA SHEET PAGE # 2

Page:

1

P

of

oNiT: Sutol TS5 RUN: 9 pATE : 9 ~24- 20!/
Meter Box:_ S H Y Factor: qu?
Leak checks: L" Hg @_1 Q00 cfm "Hg @___ cfm
IS "Hg @_+000 cfm "Hg @____cfm
Inject 02 @ 100 cc/min.  Nozzle: Probe @ 3/8" od Initial Volume:__| 500
ROTO:PRESS: |, |4 SAMPLING RATIO: ==  : 1 BP: 3y, (
METER © SAMPLE STACK DELTA | METER| S0O2 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
° 4o [x 04, 439 1322 |5 | 0 100130 (20|
S 494(205,.939 —— [)3312].12 | $3 | 25|83 (20
1_0 SolFonANY [BO1AE 13,951 O | &3 |a5° [¥5 |20
B s<| 0%.553 [308.553113.281 [ 10 | w3 [As0 [$3 |20
20 | 109, 7192 |04 192 |9.%2S |05 SY 350 ]Y [2D |
%] 51 R16.09 [H10.09 _5;%:»2 oz | &Y [ s | %4 |20
0 [RANITT? [T [9.Y2S 05| 8¢ (3w [Bf [20
P S %12, 065 [B 12 0LS | 12.M92] 03 [BS [0S |35 |20
O] 20213, 49 |8R.149T [/S2%| 12 | 36 729 §b |20
B 251919, 5% |B/4S590| /1s228 [ 2 | 8o | 225 |&b |70
N 24|15 9% |1F1SE9R) IS 20|12 | Y | RS [EF |20
] ABIN (KN 3IN[ISw |12 | 37 [ 25 [3F 2o
R o 1 TOTALS] | s3. (V] (S ] 1002] BR3¢ (0
®112490|2 % N3 [RIB. T3 [0 19 |RF [0 | 3R (2D
%1 45|%20.39R [320,399| IS 1L A1 | BE 225 |88 |20 |
O] 59 K275 %21, 750 11S 2| I [ (25 [ 8% |20
| 55/ WAst (823,15 [13.055].0% |33 |0 [ &% (2o
0 11300 24412 1F2Y. 412113 .(Ss [.09 |88 (D50 [DD |20
¥ o5[325. 1L.13 1315 .3 )3.655 | 09 3% |250 (88 |29
0] Jo[92L.93S [RUa93S [1S.72 [ )] R (2258 (20
®| 15828, 33 |3283.33C 15472 |, 1] | DD [225(%% |20
991 291529, 1371%29.132 1209 | 14 | R | 200 [BB |20
] 75(431.3 0 [R31.313 [Noq [ M |38 |20 88 |20
"0 A0|¥32. 384 [RR2, 389 [N o |, 4 | FR [200 |88 |20
"] 3SR YL K3 ULS]I9.507 ] L9 | B8 | TS |98 |20
TOTALS: ]Qq'l_)f)b }‘% \Uﬂ, MAX VACC =
TOTAL Cu Ft, TOTALS: 3(_) S'{ZZ 1 &b / -"‘lm AVG, BP;




Page

2

METER BOX DATA SHEET PAGE # 2 L2 of =

UNIT : QO?“*\)L ;‘bﬁ "RUN: S _DATE : . Q-29 -20]]

Meter Box:__"S |-~ Y Factor_t 942t

Leak checks: __[ 5~ " Hg @200 cfm " Hg @_ cfm

. (S " Hg @29 cfm ___"Hg @ cfm

InjectSO* @ 100 coimin,  Nozzle:Probe @ 3/8" od  Initial Volume: [ 00

[ROTO: PRESS: SAMPLING RATIO: 57 1 BP: 30.¢0 .
METER * SAMPLE STACK | DELTA | METER SO2 |ROTO | PUMP

'MIN TIME | READING | MDCF DSCFM H TEMP PPM | TEMP | VACC

120 [ | 3¢l -zﬂe.?_(,(,_ﬂp_gp wso? [9 (g [N [88 |ao

2 s [R2B ol] 338, 0LF (14,500 [.19 | 3B NS 184 |22

W] 50]|%839.86% <29, X3 19,567 | 9 | 88 (1S |88 |20

5| oo [ ). LLS B4 LCF[1AS0D | J9 | BY [)75 |88 |22

WOT (4ip| BHD, HLY 34349 15050 | 09 | R& |15 |RE |do

] 53]%4S.270 [34S . 2710] 15,56} | 19 2% (|15 188 |20

[ 58497, o2 [$42.610 [ 1401 ] 19 | BE 199 B |20

15 s |ey%.972 [RHR.R[Y 1950119 [3& D | (20

80 26|50, 3 1RS0,G13 [ %50 [0 [ &% 175 [$8 |30

185] 251|852 415 (RS2 4 [19.50k [ 19 [38 |15 |8% [D

7] 30 [#S9, 20 [54.10Y [I9.500 119 |98 105 3 |20

ROTOFR%S?;- 856,078 356,075 lq.So')# 19 [ &8 N5 [gs[20 |73

. : TOTALS: @;{,‘mq 22.3 /CDSJé BP.. -

185

190 |

195

200

205

210

215

220

225

230 -

2% 2247 t

TOTALS: SPLaWe | 147 Ty
R i % . C|[MAXVACC= |5 ~A
Il il - W R T TOTALS )L, 11271 3L {:_siliqdpve. BF: 303 f:)




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

unT: PSS RUN: O patE:_3-23-U
SCALE |  WEIGHT
scALE chEck| LEVEL ZEROED 295.0 g 2940
INITIAL : Voo 590.0 g KGY.L
FINAL : Vv v 885.0 g B¥S.0
IMPINGER #1 #2 #3 #4
FINAL WT (S92 | 8833 H43LF G, g
INITIAL WT (A2 [ BXLS yxss | YU
NETWTGRAMS | (O | % e 4.2
TOTAL CATCH:_53.3 GRAMS Hg0
FRONT HALF

BEAKER # I
FILTER # 33§ DESC. ACETONE
FINALWT g | {lniO FINALWTg | 512, 2595
INTIALWT g | ., ()2 INTIALWT g | 9. 74 0]
NET WT g O3RN NET WT g » Ol 9Y

voL.DESC.m| IS

BACK HALF

FILTER # 223
FINALWTg | \AS 05
INTIALWT g | BT Y
NET WT g . LOZ 3
BEAKER # i H3 Lt 153
DESC. ACETONE | METHCHLOR | H,0 Ho0
AnaLwrg | /04. Q111 {ob. 443D| 10l 2025 10l 324 |
INTIALWT g | /04, 59| Do 442 /0C 1A 2o | 06 Rile|
NET WT g A wou L0105 LocHS (e Oz )
voL pescm| SO 75 150 125 1 QoS \




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator :

Manufacturer _S & S Grade : # 25 Glass

Date: (/-

Y- 7060

AY

Time :

[& 0O

By :

Front Size: 11cm

BY: AV

Lot No.: 2935%%
Back Size: 8.2cm LotNo.: J{lI4NSES

DATE;_10-12- 10 |BY: pate; ! -17-(0 DATE: BY:
FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
31F | 0.672(%F 10:05 | 0. 6Z16 1090
32F | 0.075% 000 | 0-67 73 16:5(
33F 0.6225 (0:03 | 0-622Y lo:57
34F | 0.6IgD 10:0% | 0.6/G0 10:53
35F | 0.0lg] 10:09 | 0.0lG6| [0-3Y
36F | 0.6Z|G 10:70 | 0.GLIb [0:55
37F | 0-lG /01 | 0-616Z [0:56
38F | 0.6/ 20 1042 | 0-6120 10:-52
39F | 0.G/YZ 013 | 0-GIYI 0°5%
40F | 0-G/50 o1 | 0-6ly, {0759
31B_| 0.3512 (05 | 0-39/0 (1-0D
328 | 0.24%3 /016 | 034y (<01
33B_| 0-34% (9:11 | 0-343% 107
34B | 0-3522  [{0:1g | 0.3525 ((°0%
35B | 0.347F 0:19 | 0- 3436 1{-0Y
36B | 0.3505 20 | 0.2505 (05
37B | 0-2493 [0:21 | 0-244/ (=00
38B | 0-3Y44% /072 | 0-3449 (11:0%
39B | 0.3503 0:1%1 0-3500 (- 0%
40B | 0. 34gy 1024 | 0.2450 l(:09
Checked by: Cﬂrf) Date:_ /-2 /] Time:__/ 5O
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WB DB | %RH
f-lbjologYol .| ¢ 11D 492
(Fs-p] 0930 C;Agj \) 20 | 4%

—




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator: ~ Date : _ A= /3~ 21 | Time: /300  By: Cﬁ_’)
oaTE._2-/5-20)1_|oy. AV_[oate: 2/~ 20/ |ay: AN _ [paTe: 2-220- 201l jBv:_AY

BEAKER FIRST SECOND THIRD
i WEIGHT TIME WEIGHT TIME WEIGHT TIME
101 | 25,5922 8:00 | 95.59% | 030 | 95,5916 (037
102 | a6, %324 10:0/ | 94, 2F0Y 03 | 9¢, 3700 | /030
103 | 12,3550 | 1002 | /2. 2534 | (032 | Loz, 3539 | 1033
104 | (06, 20722 (003 | 1o ©06q (035 1 /0p, 206% | 1032
105 | (0%, 0647 (04 | /0% 0Gle 034y |/fo3.00z0 | /039
106 | 26, q10% 005 | 96.709y | 1035 |9¢, 0% | [0%0
107 | 103}, 3435 |00k | fo3.34925 | (026 | (0%, 3HZ0 | /0Y(
108 | o4, 9450 (002 | lo4, gy | (037 sy, 943y | k2
109 | 9%, %05% | (008 | 9%, Q0618 | 34| 93,3653 |/0%7%
110 | /oY, 015 [(00% | fo%.014% | 0S89 ] (04, 014 | lo%9
111 193, 34¢5 | (010 | 93, X0k [ 1040 | 99, 40| | (ous
112 | (oY, $%63 | Loy | (04, 652  |loul | (oY  F¥SY | 0k
113 | 06, 4420 [ 10Z | 0. 4y 20 1042 | /0, 4421 | (04}
114|106, 19%0 | 1013 | 100, (T3 | 1043 ] 10b. 1920 | (093
115|106, 3185 [ (014 | 106, Bl | 04| (06, %1 @ | 1049
116 [ /05, 9340 _ [ 1015 | (09,9329 | (0us |05, 9329 |90
17| 103,9%90 1 (0lb | 103. 382 |99 | (05, 3%3C | (091
118 | (03, (941 [ o} | 103, 152F | o4 | 103.153%2 | 109
119 | (05, 503] |08 | 105, 5009 |104% | /05,504 | w055
120 | (06,0922 | W09 | 06,0903 |[lo49 | (06, 0507 |105Y
121 | (06, 09y | 1020 |0l 2625 | (069 | 19C. 2030  |l055
122 | 10}, 023/ (0z( | 03,02!% [0 <1 107, 0216 109G
123 | 0%, 6532 | 1022 | 10%,6519 | 1062 0% 6523 | 057
124 | (66, YOL 023 | 10, 20%3 |10S3 | /0, 20%F | /058
125 | (b}, X920 | lozy | 103,506 [0S | (07,3509 | 1099

BALANCE ROOM ENVIRONMENTAL CONDITIONS ' '

DATE TIME BY WB DB | %RH

0511 | 9% | cw 75 | «/ |Checkedby: ()

21 | 0% | cw LL | 49 [pate: /p-2dl)

2221 | Jow CcwW o | Hdg [Time: 410
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
cale: el: :
From -3~ 201 Through ga:t{:ﬁus _:"1"2’03 2;'010004
100 00 m D
walggt w:ggght ' wzlght Leiahg Tech Date Time Bu?:) “%RH
100,000 | lowooof | lovors | Q443 |Cly |43t/ /030 | LL 49
/00, 00 ] | /0-000Z | (Dt 0499 chhr Hots | 1320 | 1y | 45
/60 o004 | J0Booo | G499 L 099% g{ 4o 19-1| joer | 90| H
160, bbR3 | /0. OSEH fc:x.x:h n0%4 |3 [42etigs |72 [4L
Joo.oan | /0.000] | 94999 . 1 000 n ()] o | AL (39
94,9947 | 9.9949 | , 9999 w0997 g |6-[9-a[is30 | 74 |[1Y
34,9940, | Jo. ooz |_L oaos | 0993 %\ Lol 133 (47
(ooeea |10 oo | 49a% | 0999 200 Moo |93 | S
/00, QOOD lg IO 7 it | L0999 |G [zzu]jzee | 72 |49,
499949 99442 | Adwo [ 1000 [CR |C&-01Nag (1L |49
/00,0000 |/D.000Z. | Jotoo 0G99 |k WLZ4nl 14| 75 |4S
Joo. 00D /0. own L 0oD P99 (G G224 1T30] Y k '
Joo.co)  [Zb o2 | ,4999 0998 |dh  [(Pod] 1030 ] 7%
94.9499S [/o.cooo | ~S5499 0599 |G~ [A-tu w30 |0 [43
499499 19.9999 | focoo. | vjooe  |[Gh [92- 1 [119s ] 5 [4S
loo.ca0 |9.99498 | ,9999 0999 [ sy o 93 [947
94.9999 |[lgoval |[locas  |.0999  [Op  [RL) A3 | b [ Y49
/oo | 9993 | loxn | Q997 Szl 1w | 77 |49
/00. 0o [/0 .0 | oo 10949 |90 e | 77149
700,000 [ 99A9% | Aooo/ « O Un | S5-I 30| ¢ | 49
/00,0000 [9.999G | [.oxf 0998 J Q=i fow | 7 149
99.999¢ 19.9999 | Aoooo | 0993 1 3auloxgo| 77 (42
Q4. 84497 [9.999% 4999 | (oo | Oy 1930i|/0co | 20 | 4%
99,9490 |94 999 | tao [ 0699 |G [lo~-u]1IS2e] 7o [HS
¢4.996% [ /0, ooz, | Loooo 099 % L bt 14Ea | 7Y | 4




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
: : el: :

From -0/ - 1> Through -1 S A120S 37010004
100 1 100 m D R
wa_lggt w‘le?gght welght weigh!t; Toch Date Time Bu?b % RH

(000w | {Dwooz, | Jloooo [ 099% Oy i~ |o5%) 7 | Y2

Joo . ovoe | [0.0000 | Lpool ovn gn [Lrs |A30 |0 | 45

[ov.0voe | 4D,000) | A oo 0949 ;19 096 s |49

/00. bevo |10, 050G /.otroc:: 100U N [\waR[1voe | LG |4y

[ R w0 | (Dr000G | ."I‘i‘l‘f L0 Y IAn. -2 Hod | () [Y%

/00 000 |10 . o) | A ovo | 0991 S et 1oos | 75 |4

[oo.ooul [JO.Cou3 | Jovee [, 0499 O [i2-1b [hop | 95| 4y
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET

Dates: - Scale: Model: SN:

From 2-2(~Z0l0 _ Through [1-10-2010 Sartorius A120S 37010004
100 100 my D ”
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UNIT :

BLANK PROCESSING DATA SHEET # 5

Fss

RUN: °>  DATE:

BLANKS DONE : 8- 1-2010

o2 |}

BEAKER

A

B

C

200 ml

75 ml DICHLOR

200 ml WATER

ACETONE
NA T

FISHER OPTIMA | FISHER OPTIMA 2;:”’ e ’;“’“

LOT# 5132%3 [LOT# ¢lol¥i0 | Dwhillea

FINALWEIGHT 103,904 [10L. 307Y [ 10b, YLEO

TAREWEIGHT | YO8 SO0 | b, 3058 | Yob, GLHo

NET WEIGHT . oblB 00, . ODY D

TARE BEAKERS INTO DESC : TIME : 44 DATE:_3-"F 20D

DATE N2 BY : CyADATE -2} BY :Cp DATE : BY :

BEAKER | 1sTwT [TIME/ [2NDWT [TIME/ |3 RD WT | TIME

A I0dsa | 43S 1089001 | jos &

B [loL 3oLl | oA 13058 | s

¢ [1du K] OTSH [10b,YMY (o572

FINAL BEAKERS INTO DESC : TIME :3-2% DATE : O% 20D

DATE%-2% BY :Cun DATE®%"'S) BYE)s DATE: _ BY:

BEAKER |1sTwT [TME  |[2nDwT | TIME! | 3RDWT | TIME

A IdBRan9| Jsol  ies.auidg] o0 42

B 20(9;30’70 1507 0187 ‘36“3% C.Jj H’?)

c  lobsterd 05 |t Aol O14HY

TARE QC FINAL QC

DATE | TIME | BY WB | DB DATE | TIME | BY WB DB %

%
ek NI EA R N I EN I BRI e
sond 0ass Gl [\ |95 [4d]  Raord dy [N 2] 4L

) .,




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

uNTo_ ESS RUN: o paTE: -4 - [/
BLANK CALCULATIONS
Acetone : 4L0Y g+__ 200 ml = » OOOOQC‘
Dicholoromethane: ~ * O 0o g+__ 175 ml = Dol
Distilled Water : s O0HD g+ 200 mi= _+OO002 Q
FRONT HALF CATCH
1 Lt 3 o)
FLTERs A O3B g. | (.0000 @)= 3R
Total Catch # of Filters B[ank Value / Filter
ok Jpp—
BEAKERS : 1Ol 94 g-_15 (000009 q)= OLE +
Total Catch ml Acetone  Blank Value / ml Acetone
TOTAL FRONT HALF CATCH OSTS
BACK HALF CATCH
FLTERS: __« QCO2F+  g- / (.0000 g)= LOU2 t
Total Catch # of Filters Blank Value / Filter
)
BEAKERS : i L Nl o
Acetone: VT3 1 3 g-_150 00009 _g)= t D?)C))
Total Catch ml Acetone B!ank"v-a e / ml Acetone
» (, u_?yu oy
Extract: » (3107} g-_ 75 (L OOOOL| g)= (D

Total Catch

Water: _« (2000

g-_ 215 (1000020

ml Dichloromethane  Blank Value / Dichloromethane *

Total Catch

ml Water Blank Value f Water
O3S
TOTAL BACK HALF CATCH : DB
TOTAL CATCH : RS E
:w,_-»a,.j 'f
% FRONT HALF : S¥A

g/ml
g/ml
g/mi

%
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TEST DATA SHEET # 8
UNIT : 30 ol F ‘55 RUN : S DATE : O\ 29 - 201

Test Chamber Air Velocaty Start : Cp Stop : CQ Avg.: gﬁ

Wet Bulb / Dry Bulb

Pre: WB : U DB:‘W)S
Post : WB : (a{ﬂ DB:RZ

440  %RHL3 % H0
42.0 grulils % Hy0

Average : LB O %RHLYS % Ho0

Empty Stove Weight (lbs) : N ! A w/ stack & oil seal : Wet : N{ A Dry: O,0

-

Kindling Weight (lbs) : Paper : ) ‘ Wood : \ﬂ\
Preburn Fuel Weight : !‘6.5 + 2Ly Total :__ 4O, Q-y/
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total : L{ )5 -

Coal Bed Wt Range (lbs) : 4, Cé - “:;\c\ Scale: . % .34 "

Upper : .25 x fuel weight : Always round DOWN to nearest tenth 4 .
Lower : .20 x fuel weight : Always round UP to nearest tenth  Actual Coal Bed Weight : 8

Maximum Coal Bed Removal (Ibs) : (( L:L;ﬁ + B\Lm‘:jﬁ )+2).25 g m{\ Dmu _

Test Fuel (75" 1.5" x 5" spacers ) = ___ Y pes
Dimensions Length in inches No. Pcs Weight in Ibs % of Load

2" x 4" /o =S (L% 557

4" x 4" /o A g AY 44.3
~ TestFuel Weight: !{ __ibs

Estimated Dry Burn Rate :

T N GV e 170 L 1D N - N v | kg / hr

2.2046 -
TIME )
" . -
Estimated BTU’s/hr: 19,140 x %CI% X ab%%‘ - ?u 3)(‘[ 67‘? BTU's/hr

EPA Default Efficiencies : Non@ Cat: 72 Pellet: 78




WOOD STOVE OPERATING DATA PAGE #9 }
Unit : Jdoro\ ¥55 aun: S pate: I -2 =207

FIRE STARTED:_ (O 05

WARM UP AND PREBURN:

PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to

INAXILNY  at start of preburn. ,

SECONDARY AIR : N A caTBYPASS : V(A

CHARCOAL BED PREPARATION : :
Raked and leveled prior to each warm-up / preburn charge At 1 1/, min. prior to loading
last fuel, raked and leveled. In stove 0 sec.

TEST:

DOOR wide open during loading &b min. 45_:_ sec.

PRIMARY AIR : Opened full for first { min., then set to run setting of M/ X | i,

SECONDARY AIR : N |/ A CAT BYPASS : __ 1V gf A
FAN:
ON AQFH during warm-up .ON/ OFF during preburn
@ OFF first__ ALY~ minutes of test OFF balance of test run

Fan speed set at HioH
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. grn D fir
PELLET FUEL MANUFACTURER : ___ M) /A BRAND : _A) /A

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either. /2. or__/ L inches.

1st warm up / pre-burn fuel cha'rgef ( rﬁ \S Ibs.) added at CRS

2nd warm up / pre-burn fuel charge (_22-] Ibs) addedat__ | D2 =
3rd warm up / pre-burn fuel char_ge ( __Ibs.) added at
4th warm up / pre-burn fuel charge ( Ibs.) added at

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



& @

¥

. _ TEST DATA SHEET #10
unt: _sotol PSS

Run :

=

Date :

q-29-20l|

Temperature Correction Set? : E es)

Room Temperature : [_(O °F No
Calibration Check: 12.0% + or — 0.2%7? \.Yes No
Time Test Fuel moisture reading taken : _ 0930
pc#| Dimen. | Use TOP BOTTOM SIDE Avg Corrected
1 | =4 | R 14, L 4.9 14 /Y7
2
3
V.| ERUR | P |-l 21,3 20,0 702
5| Zxae [ P [ |y, %3 82| 1%.2
0 2'%4"%8 *3 2.5 23.0 22:{ 273
7 2"x4"%x8' P _(./,J
8 2"'x4"xg' P
9
10
11 -
2w | T [ 1% 1€ 3 1%-9 [0
4 B N 13- 179 1%
14 " T /%0 | -0 (%0 /% O
15 ly -1 7%.0 T 3.0 23%- 7 292
16 ] - | 2. U . 2 WL .3
T 7 [ (%0 ($-0 /%0 I4-0
18 i -] 3.3 1% N (3.
19 . (132.%)
20 [ Spacers | T | o a 22.0 7%.{ 210
Key for Use : K =Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : jL/f? ay % 30.3(9-—’" 7 % (G, ng_,(a/ %
Wet Moisture % : [ .% J(a/ % /qu_} “ % 1L L~ %

To obtain Wet from Dry :

100 x % Dry Reading

100 + %Dry Reading

Acceptable Ranges : 16 - 20 % wet: 19 - 25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°

= % Moisture, Wet Basis




GAS DATA SHEET #12

WeIGHT,_HB pate: -2~ 20 )
UNIT: 40tol 85 RUN: S PAGE: 1 OF
TIME_[SCALE[FUEL[DROP| V. | CO: | V. | O: V. CO_[STATIC[ SO:PPM
O O ZH-Z | o | — |- 523 5.4 [ H%% | 12 | .01 [. 19 |=059] .200
8 |75 ([1%3[ 1] |-220[ ol 365 3G -016] 13 7068|225
o7y 7t [1163] 2o [L03 Nty | 238 -048] -S0:n70| 750
122 \95 | (MY ]SV 1Y | 29 J-02Y | 26|00 250
22-oo] X815 0] LA |G| Ag o3| V.9 |.097] .99 ]092] - 250
' gl llol 2013001 \3-51.0%0] [ 2 |- 2ol [203]°020]. 0625
ol -z ay] [ ] 2035 R-5].106] 26 [.060 [ Gz 17670] - 350
LA 3Ral 15662 W6-5]:1593] 29 |.o29 | -1 1-00%].235
Ho—ol 1L ] B 1L 16l lloyl-212] 93 |-002] oy |06%] - 275
22110259 9|22 [\ 24 12X 2.9 00| -02]7066] . 225
3 oll0-0 |52 A 1.H9g [ (2.4 ].%533] %3] -000] -02-O0Y] 225
2l Al | MGl <G liys0] 112 ].260] 95 |00l | -0B3[-06Y] 225
SUBTOTAL ik *ldhd Lttt ¢ 3 wERAN Ahkkd wRkAN whhkk ThkhR whhkh ~%09|' kkkkk
WPl I-F | HO] -G | -Ho) [.10.0lY1K ] 02 [ 00B] . 05 | =0660] . 200
W7l -4 36| Y |-223] F (|.U92] (23] .03 -22|=05%| . 225
170 3.1 |33]--3].3219] .0]:500[ \15 .07, -2 1-056] . 225
2| VF[30] 2% [ 3. [ [-ow| 20059 - Gl |-055]-750 |
Ly Xs5]2al 23)1.7293]32[.520[12.0 |.04Y% | .sO|055[ - 2506
5l 13| 25| < L1.260] -5 |-54%] 122 051 | -53[053]-250
XL [23] 2296 G2 ]-56o] Mo l-049 ] ST l-052] 7225
] eq | Ci] - 2.6l G2 %o TU0 T 0501 Sz =057 « 26
7l 62 | Vo] A Tz 6. ([.aa] 192 | .ol _ygls05/1 . 200
I Ble o | L] 21229 | s[5 W5 {050 -5z2|z050] - 208
W70l G- U [ VG| - T 12654583 A | -060 | - 6Z|-050] - 200
W70 6-72 | LY s | 52 1.595 ] 149 ooy -GGlI-Sol . 175
SUBTOTAL whkkd kol L2 3 ] L i it Wk ik Eia i1 .***** *****_- **t*_t ‘(’L’!J A sededededr
mole L | V2] ) [19Y [ S0 F-eoAl 5 [ [065 | - [-03] 135
nel5-g | -] <2 1190 [ HP |-Gl 152 ].0603 ] .65 04%] (TS
B22olsF | Lol 1 [ 186 [ HX[ 515y 06l 63043 135
B2eel5 6| «B| 2|14 | UG ].cq] 155 0% el [-04%] -2
W[ 5.5 | A -1 -(%& H2 16291160 055 | SRT0UG] 1S
WB—Els-Y | <] 1] ta WZ2].629] ko] 093] ss|0Us]| 175
B lsa .51 ) I U 21639159 | 054 61045 1-1"s
23157 || - ;160 L2l ho 05 -Go[0us | .15
WP—0l5.) | 3] 1 [ tes b2 1633 1ho [056 | -.5% | -0k < (35
WelSol - 71 1 [16a[ o |-G b2 2657 -Sal-otd] 135
7ol lla [ 1| . L Touwa [ 34655 | WY [ 653 | -59 [-ouatl 135
Bl Ug |01 -1 U] 36596099 | - SG]|-0ud]- (35
SUBTOTALl **##**% | ®wwwx | wwsww SRl W ey ey gy "-'g-g"ﬂ oy
I TOTAL hdkk whkkd wdrddok el el I‘I‘*ttﬂ eirdedrok ***f* wrdrkok dededededr ‘ ‘ﬁ_ﬁc‘ L Wik

s rd
+: D%%
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Date :
Unit :

ZERO / SPAN CHECK DATA SHEET #15-1

G-, ~201

Totnl F&'S

Run #:

Zero Cyl. # ALETAC. %A conc.:
Certified by : Al R L QUIDE

Span Cyl. #: __. 4R)A0%5  conc.:

Certified by :
Make : HORIBA

Range : 0-25.0 % CO;

Analyzer :

Analyte :

5

CO, (15-1)

0.00 % CO.

Flow: 1.5 SCFH

EPA Span Value = :
EPA Control Limits = + 2.5% of 25.0 % CO, = + 0.625 % CO.

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

-

25.0 % CO,

1220

Cyl. Press. : 4|20 Ppsl

Date : 41904

(DE

Model :

PIR-2000

Measured by : Rotameter

Date :

% CO2 Cyl. Press. :

1400
| [~ [~ O

PSI

SN : 407069
Analyzer Output: 0-1.0 v.

+ .05 % CO2

PRE RUN Audit: by : C. I/Iéfé\\\ Time : 150 15\ Temp:

AUDIT RESULTS

_ L3

°F

Point

Expected Response

Actual Response

Meter

DVM

%

Meter

DVM

%

+ Conc.
Difference

A %

ZERO

00.0

.000

00.0

0.0

(P

U

',_Qﬁ

REs;

SPAN

488

1220

 H%%

12.234

VO3

13

POST RUN Audit : by :

4

444

Time :

AUDIT RESULTS

S5 Temp: _ED °F

Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00. '
_ 00 100w |~e0l | OB 084 | 3T
N
4g.s |, as 1220 [Ha0 [Ha0| 142gd | 031 | «33S

+ 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-Z’Ql - 2-0” Analyte :  O2 (15-2)

Unit : —otul FS’S Run #: g

zerocyl. #: JRTAC ZA  conc.:  0.00%0; Cyl. Press.: 20 _Psi
Certified by : AL R L QU DE Date: O4-19-0O4

Span Cyl. #: ' 4‘&%0‘5 conc. : \Q—{QO % O, Cyl. Press.: |40 ps
Certified by : AR LIQMI\DE Date: [l- (- 07]

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

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

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0% O,
EPA Control Limits = + 2.5% of 25.0 % (o))

- + 0.625 % O-
Method 28A = + .2 % of 25.0 % Oz

+ .05% 0

PRE RUN Audit: by : Ltm)l}’\ Time : OA5L Temp : (..—.3 i o
| ~ AUDIT RESULTS

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

ZERO | 00.0 .000 00.0 s - . P
- Oow |10L 0L | tauls [ Th ko
26| 5ey 126 | 1nb | 5[ 12575 |7 625 |- 1w

POST RUN Audit : by : . _BJ  ¢F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
' ¥ \ - L]
SPAN | 14 ¢+ | & : >
L6 .24 146 |12¢ | 503 | 12.550 |—.080 [-,200

+ 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 #1 5-3

Date : 4 ~2L—20l) Analyte: CO (15-3)
Unit: 5O Fol ‘F‘S‘g Run #:
Zero Cyl. # : ié)gTP\ ¢ 4B Conc.:  0.00%CO Cyl. Press. : _4/20 _ Psl

Certified by : prl RJ_JQMBF)
Span Cyl. #: T HANG05

Certified by :
Analyzer : Make : HORIBA
Range: 0-10.0% CO

Model : PIR-2000

Date : O#’"/ E}“’Oi )[

Date :

conc. : _| .90 %CO Cyl Press.: JHOD psi
)~ 1- O F

SN : 408005
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 =1+ 0.25%CO
Method 28 A = + .2 % of 10.0% CO = & .02 % CO

PRE RUN Audit : by C:_i_

Time : DC’SU Temp : LEJ “F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
ZERO ] ==
00.0 .000 00.0 0.0 | o0 O ‘3 D IJ’ ’ ]Z%
SPAN -
qJa.oL.490 | daclago [ 40| “ave | 100l | bl

POST RUN Audit: by :

Time : ISTS Temp : =0 2F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO[ 000 | 000 | 000 [go.t [Loo/| 023 | (w23 |.22%
SPAN | . - :
Ha.o|,490| 9o | 490 | Hao| .0k 00 [vOL|

+ 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 #154

it N o= TON _ Analyte: SO, (15-4)

unit: - otvl F&5 Run#: O

Zero Cyl. #: LOITAC 2-AA conc.: 0.00ppmSO;  Cyl. Press.: _L[ 20 psi
Certified by : Pf“z LL@JAIB_E Date : 0‘&!{"} Q'O‘le

Span Cyl. #: GCJ%ZO%C] Conc. : l ZSO ppm SO,  Cyl. Press. : }Z;?O PSI
Certified by : AR LAWIDE Date: O[3+ 2<0F

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

Range : 0 -2500 ppm SO2 Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

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

PRE RUN Audit : by :( A Tiovese Time : S0 _Temp: ST

e

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

ZERO| 00.0 | .000 | 00.0 | /55 05 oo "-“ICJUU n ““'O"}L:
SPANT spip | 1500 J280) 50,0 | . s | 12413 [-D300 |- /32

POST RUN Audit : by : @ bmﬁ.. Time: /515 Temp : QO °F

| AUE&IT RESULTS
Point Expected Response Actual Response + Conc.
it Meter DVM PPM Meter DVM % Difference A %

ZERO[700.0 | 000 | 000 | 55 5 |~00) | =th3A% [=4(39% |- 1

SPAN S0,0 .SOO ,2;50 L'Fi‘d ,L}qg )Q_LH,? “%1'3(}3 Hs?ﬁl

+ 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




QUALITY CHECKS DATA SHEET # 16

unir: Sotol F95 RUN: 5 pate: I~ 26 ~20]]

gy e e °F Tc#13__ SHL oF
TIC#2 - °F TIC#14___SUS °F
TIC#3 849 °F TiIc#15__ S4b °F
TIC#4 S{0% oF TIC#16____ 530 oF
TIC#5 S12 °F Tc#17____ S oF
TIC #6 SLY °F TIc#18___ S8 °F
TIC#7 =13 °F TIC # 19 caam °F
TIC #8 Sl °F T/C # 20 - °F
TIC #9 53 oF TIC # 21 i °F
TIC #10 S ' °F TIC#22 T oF
TIC # 11 S50Y oF TIC#23_ oF
TIC #12 SE5 o TIC # 24 B oF

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

ZERO“™. Y °F Adjto ©.0 °F ZERO™=.3 °F Difference™=~0/5 %
SPAN_UML 2 °F Adj. to 2000.0°F  SPANIIIT%°F Difference—. 010 %
Thermocouple Readout Pretest Linearity Check:

0 =_0.0 o 200 = 2003 °F 400 =4000 o
600 =599% °F 80 =_1%98°F 1000 =993 °F
1200 = M99 oF 1400 =1399Y oF 1600 =1MAE o
1800 =17A%973F oF 2000 =<L00.O °F

l

Sample Train Leak Check Pre _V, Post__
C-gas Train Leak Check Pre _V Post

SO, Train Leak Check Pre __V Post
Static Gagge Zero Check Pre v Post Vv

Scale Check Pre: S\) — S]] = /0.0
Post: J4L = Hhip = 10.0
Stack Cleaned Prior to Test Run : YES NO X




S EPErEEY FETES CELFES
G




TABLE 1 — RAW DATA

CLIENT:  Jotul TEST No. : 3
MODEL:  F55 DATE: 26-Sep-11
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. co CO2  COCENTR.
(MIN.) (CF) (IN. H20)  (DEG. F) (%) (%) PPM
0  608.000 0.150 82 0.90 4.90 475
5  609.500 0.440 83 0.45 8.10 275
10  612.178 0.110 85 0.32 2.50 550
15  613.529 0.120 85 0.32 2.70 525
20  614.944 0.120 85 0.38 3.10 525
25  616.359 0.110 85 0.59 4.50 550
30  617.710 0.110 85 0.59 4.50 550
35  619.061 0.110 85 0.63 5.00 550
40  620.412 0.100 85 0.82 5.30 575
45  621.705 0.100 85 0.86 6.60 575
50  622.997 0.180 85 0.29 8.00 425
55  624.745 0.230 85 0.18 10.40 375
60  626.725 0.200 85 0.22 11.70 400
65  628.586 0.270 85 0.11 10.20 350
70  630.713 0.270 85 0.09 10.50 350
75  632.839 0.230 85 0.06 12.00 375
80  634.824 0.160 86 0.42 10.10 450
85  636.485 0.160 86 0.53 8.50 450
90  638.146 0.140 . 86 0.92 8.10 475
95  639.719 0.130 86 1.13 6.90 500
100  641.214 0.140 86 1.09 7.20 475
105  642.788 0.160 86 0.85 7.70 450
110  644.448 0.180 86 0.71 8.20 425
115  646.207 0.160 86 0.78 7.50 450
120  647.867 0.120 86 1.52 6.40 525
125 649291  0.120 86 1.33 6.70 525
130  650.715 0.070 86 2.92 5.30 675
135  651.823 0.120 86 1.13 7.00 525
140  653.246 0.110 86 1.59 6.30 550
145  654.606 0.120 86 1.92 5.80 525
150  656.029 0.120 86 2.13 5.60 525
155  657.453 0.130 86 1.75 5.70 500
160  658.948 0.120 86 1.99 5.40 525
165  660.372 0.110 86 2.05 5.30 550
170  661.731 0.100 86 1.97 4.90 575

175 663.031 0.110 86 2.00 4.40 550



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

664.390
665.814
667.388
668.961
670.535
672.030
673.525
675.020
676.514
678.009
679.582
681.156
682.730
684.305
685.880
687.455
689.030
690.526
692.101
693.676
695.251
696.826
698.401
699.898
701.394
702.891
704.387
705.884
707,380
708.808
710.230
711.656
713.152
714.577
716.003
717.428

0.120
0.140
0.140
0.130
0.130
0.130
0.130
0.130
0.130
0.130
0.140
0.140
0.140
0.140
0.140
0.140
0.130
0.140
0.140
0.140
0.140
0.140
0.130
0.130
0.130
0.130
0.130
0.130
0.120
0.120
0.120
0.130
0.120
0.120
0.120
0.130

86
86
86
86
86
86
86
86
86
86
86
86
89
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86
86

1.98
1.59
1.89
2.82
1.42
1.58
1.45
1.40
1.38
1.33
1.31
1.16
1.10
1.05
1.04
1.03
1.07
1.06
1.02
1.01
1.01
0.98
1.12
1.20
1.26
1.28
1.23
1.20
1.09
1.11
1.09
1.09
112
1.08
1.06
1.06

4.30
4.50
4.40
4.50
5.60
5.30
4.60
4.50
4.40
4.40
4.10
4.00
3.90
3.90
3.90
3.90
3.50
3.40
3.40
3.30
3.40
3.40
3.40
3.40
3.40
3.40
3.40
3.30
3.10
3.10
3.10
3.00
3.00
2.90
3.00
3.00

525
475
475
475
500
500
500
500
500
475
475
475
475
475
475
475
500
475
475
475
475
475
500
500
500
500
500
500
525
525
525
500
525
525
525
500



CLIENT : Jotul

MODEL: F55

TABLE 2---RAW DATA

TEST No.

DATE:

3

26-Sep-11

e e e dede oo deode dede e de o e de o e e e de e e e e e e e e e e e e e e e e e e e e e e e e e o v o ok e e e e e e e e e e e e e e e e e e de e s dede e de e e e e e e e e de e e Ao de e dede e e e e ek e ey

METER CAL.
FACTOR (Y) -

BAROMETRIC
PRESS.(Pb) ---

LEAK RATE
POST (Lp) -~

WATER
VOL. (V1C)  —mmm-

TEST
TIME (MIN) -

0.927

29.83 in Hg

0.000 cfm

106.5 Mi

355 min

Wt. WOOD
BURNED(LB, ~------

WET,FUEL
MOISTURE 9 ===----

Wt. PART.
COLLECTED ---—--

METER
VOLUME Vm -=-=-mn

HC MOLE
FRACTION = «------

176

15.804

0.6934

109.428

0.0132

Lbs

%

mcf



TABLE 3 —FIELD DATA AVERAGES

CLIENT : Jotul

MODEL: F55

TEST No.

DATE:

3

26-Sep-11

o o8 ol o o oo il o ol ool o o ol il ol ool o ol o ool ool ool ool il il ol o o ool il o skl o o el o il ol ol il o el e i i iy

AVG DELTA
H FRRRre 0.14 in H2O

AVG METER
TEMP. Tm  —— 86 deg F

AVG PPM
502 ————— 492 PPM

AVG PRCNT
co  ——

AVG PRCNT
co2 =

AVG BAL

CO2/CO —_—

1.13

5.25

4. 66




TABLE 4 ——- CALCULATIONS

CLIENT : Jotul TEST No. 3
MODEL: F55 | DATE: 26-Sep-11
STD SAMPLE STACK GAS
VOL. Vm(std) d) -—--- 97.90 dscf FLOW Qsd = ------- 531.475  dscf/Hr
&
8.86 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) ----- 5.013 scf CONCTRT.C s ---- 0.0071 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws —— 4.87 % RATEE = - 3.76 g/Hr
BURN MOLES OF GAS
RATE BR - 1.14 Kg/Hr PER Lb WOOD Nt ---- 0.55 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE ———— 200.75 g/Hr RATE ————— 3.31 g/Kgdry
& fuel

176.71 g/Kgdry
fuel



TABLE 5 -—- PROPORTIONAL RATE VARIATION

CLIENT : Jotul TEST No. : 3
MODEL: F55 DATE: 26-Sep-11
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 641.2 96 100

10 661.4 99

15 665.6 100

20 665.5 100

25 665.5 100

30 665.6 100

35 665.6 100

40 665.6 100

45 666.0 100

50 665.5 100

55 665.6 100

60 665.3 100

65 667.0 100

70 667.1 100

75 666.8 100

80 666.4 100

85 668.4 100

90 668.4 100

95 668.1 100

100 668.4 100

105 668.5 100

110 668.0 100

115 668.5 100

120 668.0 100

125 668.5 100

130 668.5 100

135 668.7 100

140 668.0 100

145 668.8 100

150 668.0 100

155 668.5 100

160 668.4 100

165 668.5 100

170 668.3 100

175 668.3 100




185
190
185
200
205
210
215
220
225
230
235
240
245
250
235
260
265
270
275
280
285
290
295
300

310
315
320

330
335
340
345
350
355

668.5
668.5
668.1
668.5
668.4
668.4
668.4
668.0
668.4
668.1
668.5
666.7
667.1
669.0
669.0
669.0
668.8
669.0
669.0
669.0
669.0
669.0
669.3
668.8
669.3
668.8
669.3
668.8
670.3
667.5
669.4
668.8
668.9
669.4
668.9

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




COMPUTER INPUT DATA SHEET #1

clent _____«IotOl N ortih Ameriée
Address: 55 H o teherson. .
Crotham, ME. 049038 3%
phone: _ L~D0-291- S Fax:
RunNo.: .9 Date of Test: Cg-&_b -20!] _ BumRate__[1 136
Model No.: F 55 [ min [] min-1.25 %fan
Stove Type: _[] Cat iNon cat [ Pellet [J1.25-1.9 [max T linsert
"
4 ' % i g i
Dry Gas Meter Y Factor:_s q'z;:l‘ Post Leak Rate:__¢« & cfm T|me:__3§Lmln.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)
"4
Dry Gas Meter Volume: l oci ' "', 2&-8 cf
(00.000) (Data Sheet #2) y : o
Stack Flow: —)u o449 dscfim A H: n Lf , in. H.0
(00.000) (Data Sheet #2) (.000) (Data Sheet #2) P
rd ' :
Maximum Vac.: 2, D Barometric Pressure;__ A5 &) in. Hg
(0.0) (Data Sheet #2) y (00.00) (Data Sheet #2)
H20 Captured: 1O ) g
(00.0) (Data Sheet #3)
Front Half Catch % Of Total: 519/0 % Total Particulate Catch:__» 4 2)'{ g
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)
Flue Gas Moisture: Y, (.;Q %
(00.000) (Data Sheet #7) ;
: » l-f /s
Particulate Emission:__ » 109 gr/dscf
*%(0.0000) (Data Sheet #7)
/
Relative Humidity: g Z~ o % RH  Ambient Moisture: ’ : , % H20
(00.0) (Data Sheet #8) / (0.00) (Data Sheet #8) |
s . y,
Preburn Fuel Wt.: ﬁ-/‘-f . 2~ Ibs. Coal Bed Wt.: f'3 Ibs.  Test Fuel Wt.: \’] La Ibs. |
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8) -
Heat Output (EPA Default): BTU/hr

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

gl 4
Kindling Fuel % Moisture (wet): ) 2. 255 % Pretest Fuel % Moisture (wet): / L’»'S 9'—7 %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

/’ - 7
Test Fuel % Moisture (dry): 1/5 1—7’7} % Test Fuel % Moisture (wet): 1S OL’/ %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove]) - '

Fuel Higher Heating Value (dry): N IA BTU/Ib.
(0000) (Data Sheet #11) r
s Ci L4
Stack Static Pressure: O3 in. H20

(+-.000) (Data Sheet #12)

Average Ambient Temperature: %D °F Stove Temperature Change:—' 35 fﬁg' oF
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)

323 Stact = _LoID’ el +em() % i‘.(r:




METER BOX DATA SHEET PAGE # 2

Page:

1

of

&

onT: SSofol £S5 RUN: D paTE : 9 ~2L- 20!/
Meter Box:__S H Y Factor: LCLZ,E
Leak checks: 15 v H @_i_QQ_S._cfm cfrh
_ 1S "Hg @_Qu) cfm |
Inject SO2 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: 1»500
ROTO: PRESS:  , % SAMPLING RATIO: Q1Y L BP: 09,90
METER © SAMPLE STACK DELTA | METER| SO2 ROTO [ PUMP

MIN | TIME READING MDCF DSCFM _ H TEMP PPM | TEMP | VACC
0 1010 | LOZK .0 28215 %2 |YIS |32 [0
1 15 | 6035 — |[ZBb|.d4 133 | 5[33 |30
0] 20612118 LI [ Lzed [ 1 | 33 |550 (45 |20
B 251613.529 [0)3:529 | LSl |12 | BS [STs [5G |20
20| 25| Cald Gl % 949Y | (. SIL|IZ | BS|S2S |35 20 |
2] 3¢ L1359 [(L1Li3S9] G2zo [\ 1] | BS |SS018S |20
0 | (7. 710 LI 0 [ Lazo |1 |35 55085 (20
% | Q5| ol 0G| |19l | G220 |1 [ BS |SSL %S |an
“ [ 50|20, 4z |(2D,H2 |8 350 110 | ¥S |S)s 185 |20
B cx|ls 205[C21 05| 5,950] (0| BS [S75 :::.m,;m
0 [1iwlz2. 997 |22, 99 H R usb| . K | BS 1925185 120
B o5llzd. Jds (624 45 19,123 1123 L B8 15 B5120
ek I8 TOTALSIR, 113 | % 1o(ST  BPa9.83
B fugl(;ufi STl T2s B 533,20 | sss | Ywlas 2D

15 (2% S5l E:!;é_éﬁlﬁns‘l 23 |85 [3s0[as (2D
;z Zy 30,13 L3013 (9952 |,23 | Y5 |30 | 85 |20
S (A2 B37 (32, 339|202 | 23| BS | 35|85 (2
150 [Cada74 (343249 1952/ | b | BC|4s50]36 |20
= >3 [(BLHYES |(A48S |75 | G| Y6 1950[86 |20
- g‘Dﬂ (_4663',"'“9 (438*“"“[ ’7-}72.. )Y 8‘53 475K+ | 20
=1 45 | (a1 C39. 09| Sy |38 |Sw |8 |20
o solediny [l 2y e [y T g s st 30
- 55 | 42,785 | (47, 988] 1571 | 1G] Db H5013L |20
2ol Lt 444 (HH, 4L B Al | 1K | BL |45 |P6 (20

5 | G620 [yt 2021571 L | s (45636 |20

TOTALS:@ (,, 59737 2.207 [02% [MAX VACC =

TOTAL Cu Ft. TOTALS: ['89);".'”0, L!l Oﬁ’ 3043 AVG. BP:




METER BOX DATA SHEET PAGE # 2 |

Pagei

2 of Y-

_ DIIG\TE:O[“"D\(D -20]|

onr: Jotol 85 'RUN: 3

Meter Box: '5"‘% . Y Factor:_| Cll:i ¢
=
Leakchecks: __ LS " Hg @ (07 cfm " Hg @_. i
1‘5 " Hg @ tOUf_.z cfm " Hg @ diin

Inject S0? @ 100 cc/min. ‘Nozzle : Probe @ 3/8" od

Initial Volume:__L: SO0

[ROTO: PRESS: | |¥ §AMPLING_:R§IIO: Y 1 BP: E,&;__
(o] e | meains | wcr Aok [P e |_pem | Tewe | vaco
20116 T Mot [ (047361 48T [ 112 S 1525 |86 (20
[ s (992 [(AN29) [LH8T 12 26 [325[38b [20
W[ 55 50,115 | (505 [S.093H .03 S [L15 180 120
| 55 | (508 651,323 | L4869 | 12 | Do 1575 130 20 |
W[ 35] (53296 | (53.246|6Gaaq | 11 ]| 36 |S50 |8 |20
W 2510 Lte [ L5F: 061 LYET | 11T o 1525|186 |20
B 00] 050,029 [U5C.029] (4953 | 12 | S [525]Te]d0 |
:gz- s[5, 957 (51 453 K1Y | 3 | & [500] 8|20
= 30 (655,948 (LS8 G4 L.dxl 12| Vo |SZ5]86 |20
W_il_bbo.'s'w- (A0.372 119y | 1 | Blo |Ssolshb|2o
e B DS e e R
ROTOPRESS: | ke TOTALS:jS'l':lloa’ l.éjff 1032 = BP.: %{; 8%0
::‘5’ 310 (LY, 390 [Ube.390 [l d89 | 12 |Bl |S2S| Kb |20
115 LGS %I ULSBLY T2 4 |Bb |497518L |20
i L7-388 (LU 2gRI72.02 [ 1Y | B (478 6]20
25 LU G| LLg.atl [7.02 [ 14 [s6 4158620
> 301670535 ;70,5351 (,819 |13 | Bb [Sn ] 26[2:
%l 35 Gz 83 [( TR
e D 1CT72030 | L1y [113 | o |So0 |K6 |20
2ol (135251513, 52516814 1113 | e [0 [8l [20
s T01s oz (5.c20[Gs 1M ] B | 56 [ 5eolst [20
201N SMGIGSI ] e8I ] .15 | B, [sow B SRy
S5, 0 [L18. o [9172 [ (3G [ohsl o [20°
Lol (19,583 1C19.58519./92. 119 | Bl |55 [ &b |20
o3| (B 150 |81 IS |22 09 T se (995150 |20
ToTALG L TOTALS1%3, 59| I LIo]| fo3ZIMAXVACC= "~
TOTALS]} 5% %G AL F.6l 2oL ]AVE BF:




METER BOX DATA SHEET PAGE # 2 Page: 3 of Y
UNIT: __ Sokul F55 RUN : . DATE : _1-24 201/
Meter Box: S‘H Y Factor; \Cil-:?
Leak checks: IS "Hg @ ___:O_@,__cfm "Hg @_____cfm

IS "Hg @ EOUO -cfm "Hg @ cfm
Inject S0 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: ] S0
ROTO: PRESS: | | & SAMPLING RATIO: )Y t 1 BP: 249, U

METER SAMPLE STACK DELTA | METER| 802 |ROTO|PUMP
MIN | TIME READING MDCF DSCFM TEMP PPM | TEMP | VACC
201 1d16] &2 G230 |0 ILS |9 | 36 [475 136 |20
2451 151 &Y. 305 (L39.30S [ ILs | Y || [958 (20
201 20| (L85.%%0 [LBS. 3XO [ 1LS [((Y | B¢ |15 [¥6 |20
25| 151 (%D USS[ 8. 4SS 28 | Y | R [ Y5 |8 (20
2601 ] (L%9 A0 (L%9, T3 L3 |13 | B [Swo [ ¥ |20
25 35| AL S26[L30:52[ 2,465 | (4] F ISR [2.0
200 alp| (42 000 [ Q2 100 [ 7Ly | i ] 8L [Ys s [Zo
75| gs[(43 L L93.006[00Ls | 1Y [Fe (475 % |20
20] G0l (95,251 [L45.25121Ls | Y| B6 (US| Kl |20
5] 5] (90820 | LG lag2lbl IG5 [V 1Y 3L 415 [36 |20
20 [ s50] 4B, Hol [ (AR.Hol | L33 [113 | &b |50 [86 (2o
0] 5] L49.%9% |49, 89%] Lot | 13 | Bb | S0 86 |30
ROTOPRESS: | |% TOTALS:%:./}‘Q?OQ; s \o32 BP.: 29, %D
3000)s10{ 700,394 (701,394 [Leor |13 | |Soe [k [20
05| /s 9025591 (10284 | a3 [ 3 | B |00 Sis |20
M) 20]104.3¢83 [ 104.33FH b3 | 13 | Bl |s0o | b |
51 28 [70S. 381 [ 1S BEY | L.¥o?|.13 | Yb | So| #. |10
0] 365 |1207.3%0 |202- 3% | LYs3 |12 | 86 |525] 56 (20
25 35 702,355 |98 KB L4g3 | 12 | 8b |525| Bb |20
30| 4o [210230 710,230 [ LI [ 12 | 36 525 3b| 20
lde | s | TH (S| L3 [ 13 | F6 [Soo | 8L |20
Wl s0[N3.)52 (3. 152 [ LHE3 | )2 Bb |sS25] S [20
W SSITNYSI N STGHE3 | 2 | B |S2S] Bbb| 20
WlLod L. o3 |16.oo3[ .43 | 02 | &, |s25] 3|20
399 oa')m g | 1. 424l b3 | 3 | B |seo [ L[ 20

— “ TOTALS| 114G ¢/ o I’So’.lo3z MAXVACC = 7173 75

TOTALCti\FI qu 1_12_8 } TOTALS: ,L/\.f (Iqb 3 b 'JD(_,L] AVG, E{P 3‘.;7 8:)\ )

- 506 8SSAMT LTy, —

5 i (IS T (5967

p
ey

2




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

UNIT:_ ['5S RUN: 3 pate: 9261
SCALE | _ WEIGHT
scALE cHeck| LEVEL ZEROED 295.0 g 245 .0
INITIAL : v v 590.0g &90.0
FINAL : v v’ 885.0 g KBS O
IMPINGER # 1 #2 #3 #4
FINAL WT 03¢ 9.0 U S .0
INITIAL WT (] 73 G93.2 B O %93l
NETWT GRAMS | 919 5 .& 25 [
TOTAL CATCH /05,5 GRAMS H20
FRQNT HALF

BEAKER # 10
FILTER # el DESC. ACETONE
FINALWT g | .&94973 FNALWTg | S4S. 702 ]
INTIALWT g | 1 L 21 INTIALWT g | 95, 5§91k
NET WT g L2777 NET WT g y L]

VOL. DESC. mi s

BACK HALF

FILTER # 316
FINALWT g |+ 4SL%
INTIALWT g | 35 /O
NETWTg | \JO5D
BEAKER # JO2 (o3 (o 1S
DESC. ACETONE _| METHCHLOR H,0 H,0
FNALWT g |l 4899002 331} 10l Z3C0 107 .04
INTIALWT g |90 37200 /02 354 | (0l 200 0], 0(20 _
NETWT g @9 _ong | .om2] . o2¥ |Cosio)
voL.DEscmi| /25 75 IS /50 (325




FILTER TARE WEIGHTS DATA SHEET #4-1
Date: !l/-Y-70(0

Into Dessicator :

Manufacturer S & S Grade : # 25 Glass Front Size :

v

BY: }f{

Time: (00  By: SU/
11cm_ Lot No. : 56{3’57??5

Back Size: 8.2cm_ Lot No. : NG ES

pate: ! -17-

(© gy AV

DATE: 10-1T- 10 DATE: BY:
FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME

31F | 0.62(7 105 | 0. 67l 1050 | L=

32F | 0.675% 000 | 0-67 73 1651

33F | 0.Gzz5 0:0% | 0-622Y4 (0:5z7

34F | 0.6I§0 10:08 | 0.6/G0 10:53

35F | 0.0lIg] 10:09 | 0.6lG6| [0-9Y

36F | 0.6Z|G 10:/0 | 0.6LIG {055

37F | 0.GlGo [0:1 | 0-6/6Z [0:56

38F | 0.(/20 10192 | 0-6120 10.5%

39F | 0.6/YZ 10143 | 0-Gll] 0°5%

40F | 0-6/50 .t | 0-6lyf lo: 99

31B | 0.3512 (0:15 | 0.35 /o (cod | R

32B | 0-34%3 /006 | O-24%Y ({0l

33B | 0-34 33 (0:13 | 0-343¢% Y

34B | 0.%522 10:1g | 60.3525 (703

35B | 0.3473 0:19 | 0-2436 1(-0Y

36B | 0.3505 02 | 0.%505 105

37B | 0.3493 1021 | 0-244] (206

38B | 0-346% 1022 | 0-34,5 (107

39B | 0.3503 :23% | 0-3500 ([-0%

40B | 0. 3ygy 1024 | 0.3450 HE

Date; /0~2- /{ Time: /50U

Checked by:_ C. ln/ja&

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE | TIME | BY | WB | DB | %RH
-k jo [ o84l G | ¢ L5 [ YL
(hs-\n| 0930 C}K;‘ \) 20 | 4%

=



Into Dessicator:

BEAKER TARE WEIGHTS DATA SHEET #4-2

Date: =13~ 2l |

Time :

/300

By:%

DATE:_Z-/5-20)_|BY:_AV_ |pATE:_Z-/e- 20} |BY: AV _ |DATE: 2. 220201 |y, AV

BEAKER ' FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
101 Q45,5922 10:00 | 95.59)% /0 30 95,596 (037
102 | 96, %1724 10:0l | 94, 2F0Y WA | 9¢, 3700 | /03
103 | (62, 2550 (Ot |yl 5584 (022 | (02,2559 | /037
104 | (0o, 2073 (003 | (e 206q 0355 1 /0p, 206% [03%
105 | (0%, 064F (004 | /o3, 06ll lody /o3, 06z0 | /03¢
106 | 2. 105 [ (005 | 9690949 | 1035 19¢,10FT | /070
107 | 10}, 3435 |0k | fo3. 3425 | (636 | /03, 3HZY | /04!
108 | o4, 94%0 | (100F | Jou, Gy ¥ | (03F | /09, G439 | whZ
109 | 9%, %05% | (063 | 9%, 042 | D 3%]| 9%, 3653 [/09%

110 | /oY, 015 [(00% | b4 01H¥ | 1089 | (04, 009 | 1049
11 [ 93, AY/5 (010 | 93, ok WY | 99 ol | (ous
112 | oY), ¥%63 | 101/ | (oY, Sz | loul | (oY, F¥SY | 1046
113 | [0k, 4420 N2 | 106, 4920 [ 1082 ] (0, 4421 | (04}
114 [ 06, 19%0 | 1013 | 106, 191} | ob3 | 10b. 1920 | (093
115 | (06, %135 | (01 | |0k, Blel | DY | (06, ¥ e | /049
116 | /69, 3240 015 |09, 9329 |(oug |05 9329 |lhso
117 | (03,9%90 (6 | 103.36Y2 |14 | (02, 333 | /091
118 | (03, (94 iR |03, 1528 | o4g | 109,532 | 0%
119 | (05, S0%) | 01T | (05, 5009 | 104% | (05,5019 | w55
120 | (06, 0922 WG [ 00,0903 |lokg | (06 0907 |125Y%
121 | (06, 569y | 1020 [06.2635 (059|106, 2% (055
122 | 10}, 023/ 2! |3 0213 [0 1| 107, 0zl 1056
123 | 0%, 6522 [ (022 | 10%.65]9 | 0527 108 (523 | 057
124 | (06, 0L | (023 | [0k, 20%3 [0 53 | /0l , 20¥g | /05%
125 |0}, X9Z0 | b2y | 103,3500 (O OH | 0], 3509 | [0

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE TIME BY WB DB | % RH

X511 | 90 | ew 95 | «/ |Checkedby: Ct~

L) | 0% | cw Ll | 49 [pate:  /0-27

222/ | Jow | CW o | 43 .|Time: )z




0} g
5 3 o Q‘. ISl | 7-71-9] 4
8 i Ql “Ap Uear 1H-9e-bl €
] Az L e | QRO | -5k Z
9 b L o @3], (1 -12-h l
uoissag uoissag
HY% aad Ag awl| ajeq | Buybiop HY% aa Ag awi| aje@ | Buybiopn
_ SNOLLIONOD TV.LNIWNOXIANI WOOY 3TVOS
/ “ O[S L3ASKTT
WO or o bl eS| ORSOIRL] 175" [TPDTer|Tih] Qoih™ [NO O [9z24] 91%
,“ Mo eS| -07] Skl N
Qu S0/ [Qe-bl  Mbb8' [ MD[/S¥O|b|  SO/h [N Al z-b|  “iSzh” B R-b| 1%
Ag [ewl [a18e@| biom Ag [auwil [eeq| ybiep Ag Tewil [erea| wbiom Ag [awiyl [ eeq [# 1814
\\ __ .._ ] ; 4\ . _ D
VPSR 5590 | O Q-6 |£hR0LAT | D [ @Rl FTH =7
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|57 -0t i@z =R7T O Oror | Q¢ Tebz )07 | VD | coil |8 B 0T
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O st Il Cipe 20T [ Do Lo [ O] CleR 207 | 0| OF/ |[ B2 <0)
J A — /
YOS -7 [ER32 775 | | RO E| FebF )b | 0| Ohl | 86| 201
ﬁ% e T 1_\, { ) _
O T-QNEZIL SR W[ (OO €20 Sh | & orpl| bl 79
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dat . el: SN:
Frc.r?ls H -1~ 90“ Throug_ g:rat::rius mgos 37010004
100 10 100 m D

. weigﬁt welgght w:Ight welgi Tech Date Time BU?I'J %RA
Jo0.010 | Loouol | Looos | ~0943 % 4-43-7) 1030 | LL |49
/0D, 000 ] | 100002 | [.coexs 10499 iy A ds] 1330 | )T | Y5
/00004 | 1006 | L5499 L 0A9% 191t )z | 92 [ HY
160. 6003 | (0.0H | fxxxns | 20NA] | T [4-200| %S5 [72 | 4L
Joo.cxn | 0,000l | 9999 Jooo  |Ch |{rled ] ¢ | AL |39
94,9941 | 9.9049 | . 9999 L0999 g~ |6-l§-al/s30 | T4 |14
34.9940 [ [0, oooz. | L oo 1. 0994 %\ 2o ioe | 73 |47
1o eoe 1o oo | a9a9% | 0999 i Moo |93 | Y7
/00,0000 [10. woo | £,.666 { 0999 O |Gz j2zee | T2 [N |
4999499/ 994942 | Adxus [ L1000 JCR (GZ0 0 |G 1499
/00,0000 |/D.000Z. | /otoo 0999 |k ZLnlidwd] 79 |$R
Joo. 00D [/0 e e OOD \(99 %L 22U 1t30] Iy |46
Joo.o) oo | 94999 0998 AN [(Eod| 1030 ]| 9% |4
94.9499S /0. o0 .S5499 0999 [CN |2t [ w30 [ Jo |45
G9.9%49 19.9399 | Zocos. | oo |G Ik [[195] 25 [4S
[00. 000 19,9949 | ,9949 L0999 |y sy jown [ 93 [49
94,9999 [loova( |hoaxs [.0999 |G [RAT [AZe | b |49
Jo.oxo | G 998 | loxsn, | 10897 %ﬂ 1Szzal e |71 |9
[00.0ax /0. | l-ocoo> 0949 C 1924 1o | 77 149
00,0000 | AA%K | Aooof | oo | Dn (G- 3090 [ 4
/00,0000 |[9.4999 Re o2 099% | Q=i fow | T |49
99.999¢ [9.299% Soe) Y Ya-uloxdo | 1T |42
Q9,489 |9.999% . 49999 « (D00 Q3 i|/00c0 | 20 | 4%
499490 |94 D99 | Lo | 20499 T No-t-uis2o] 1o | YE
4.999% [ (o, 0oz, | oo | 0997 ‘f‘ >z 1480 | 7Y | 4




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
: - : SN:

r?:ot:ms)ll (/- 1o thiough -1 St ,R’?SS’S 37010004

100 100 m D

weiggt wl?g%t wzlght welgﬁg Tech Date Time Burrb % RH
(000 | 10,000z | [ oooo 099%  (Cip |dl~n || 7 | Y
Joo oo | [0.0000 | Lpool | 100w aA [Lis (030 ]| 10 | 45
/oo, 000 | 10,0207 | A oo 0999 ;19 1093%66] Ly |43
/0. beoo [10.050¢ | fosve |, ]00v _ 83\ \-23 1400 [ GG 45
/o0.0000 | 9,9997F | ) &oo 0998 [ [1E24190WD [ S Y8
/R 06 | {0r660a | 4499 0949 1<hp [H-206[ 1100 | &) [
/00 0000 |16 . ool | A ooo | 0993 1S llzn oo | 75 |4
[oocoau] [ [0.Cou3 | Jlowws [, 0499 Y [12-1L [ Nop | 95| 4y
/00 . 0W | /0. dw | fooeo | 09499 [CR Pz (%[00 | I [H
/00O | 10 | Jowse [ 20999 1dn -2 oo | Ll |44
o0, 00 | o cod| oo | 0997 | S [z-gxl Moo 7 |4
J00.®a, | J0.0001 | oo | .1ov)  |CH 1z [1oe [ 2L [38
/0. 0G| /0. 0000 | . 494999 0999 O [Z-24 [0 | (A Y
/00 aoow | 6. o || Lovo | 0999 ézah 1225 [ D | Ta |49
[00. 090 [£0.O0w | ) oo, | 0999 S ERA AR
(o0 oo | 49999 | howo 0499 | |Fzrn|ydoe | T |49
99,9994 | [0 cxaxn | e | (0493 y RS0 | 7S |9
/00, GO0 [ £0 . QUL [ o5 /. ~ LODD 8{\ b-2¢u] /90 | 9y | 4Y
/00, 0o |10 couf | G498 0993 V~22. 0 12w (ai) “4g |
). 0vo | Jo o |/ aooe 0999 | & (24| IR0 48
/00 owso [ /Do) | [ ot 0949 QA 2| Ra Q;S H&
[o0. oy [0 002 | L oxo | «0949 g:{ o |15 | (e Y9
/0o | 9.9999 | A oan L0999 P‘}ri’i-// 0920 |75 | Y/
(00. coen /0o | [ aooy » ! OO6G N o=t il oy L Y99
100.0000 _[/0.CO0Z | ACoco . 0999 |Cp [22Zn|/00 |20 | 4%
/00 - a0 | 5. 000 | locoz, | 0999 [N |3/ )2es | (S | 43
0.0 [10.oc00Y | L 9999 . (000 . 35w /oo | J0 | Hi
/00.oown [ R ool | |, oooo 0999 | a4 |3-3-t/]ro0e [ 79 | YT
(00 bwow | f0.00v0 | [ 0ot | 0D g, 394 Jeew |07 (96
[00. 05 [t 002 | ©0.9999 | 0999 A 2wl | LG [ 49
00.00 | £0.000 | Lope | 0999 S |2 1s3g [ 23 [ 93
/00, 000 | /o .00 » 3999 0999 [Ch [l 1zoo] 65 148
100.0000 |/0.0C0] | /oot &Y 13880 jizo] 7¢ | 49
1000000 | 40,0000 | 19999 0998 | B 3301/ 080|249 | 41
/00, cxog | 10, “-"U! [ oopg L0999 S5 ose | 70 | 49
(oo, oo | [0.000L 99% L0%99 Car s TAEE
o0, copy | 10-6%3 | 7 o000 s Lo g | H30 | I3 | 4
loo.coy | 9,999 | law VAT | S [ 1030 |17 | 4F
[0, vy | o vace 99959 WIsEY C’o 20 | toco | 7% | 4o



WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET

Dates: ‘ Scale: Model: SN:

From 2-2(- 20l Through [1-10-20 10 Sartorius A1208 37010004
700 1 100 D o
weiggt we?gght w:lgh_t weigl?t; Tech Date Time Burl{'i % RH

/00000] | to.cou | 9999 | 0999 |Gy |2 bl o340 | 72 |

(00,001 | 496494 | .aq@ | .09%q [, (2201045 | 72 [ Yk

[00.000 | [D-ODA> | [ OO0 , 0994 I (224 | oo | o |4

o000 | Jo.oooo | /. oo 0994 [CX [3-1 [o9w] (o |49

Joo. w0 | /0.0002 | 999% | ol [Chn |2-S 112 ] [0 14

Joo.cco] | 99949 | .Q999 | L0999 |9l 127 [133%30] L% |47

J00.o00e | 9.9994% | v 9949 [, 09499 [CA 3-9 (130 [0 |4

2000000 [ o wov] |l oveo L099Y (G [3-10 [1200 ] 20 |«

J0o. 0o | 1O .00 CEEEE RN -1 |09 | Lo |49

99,9999 | S 59949 | 9999 | -045g | 'R [Z-r< 11000 | 70 43

(00 qupo | /0. caxo | oo | LO49% |Cay (3N 109w | J7 |40

100, oo | 9.399% | [ R0 oo |G [4-% [1430] ¢ 44

(99,9999 [ /O oy | hoxxo | o899 [C, [d-0 [JCso |93 [T

Q%.90% | jo.anf | ool | . /oo “-n 193217719 |47

/ OO , VL 10 AR ft OV R dfn 4’ZJ [839 172 L{(?

100, oo | Qo | L owe 0999 |1 [H-2z | 1o [ T7Y |47

e @00 | jJo x| | hoexo | 0999 W (4-23 [ 05 [ | <4
oo 009z | G 5999 | howu | .jovo [Cf [92d 10936 LF ‘44

/P o0 | 9,4949 | .9949 v [ OXD Céf{ “-2.5 (0930 ] 73

wo.ovou |9 aaag | h oo / L0999 9% [0 [T LIB
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BLANK PROCESSING DATA SHEET # 5

UNIT: 5SS RUN: D pate: -2/
BLANKS DONE : -3 1-2010
BEAKER A B c__
200 ml 75 mI DICHLOR | 200 ml WATER
ACETONE
FISHER OFTINA | FisaER OPTIMA. [PV VA (Tre
Spa il e
LOT # 5732%3 |LOT# ool %0 | Delbillen
FINALWEIGHT |10% . 1019 1ol 32074 V0L, GLEO
TARE WEIGHT |Y0& <00 | b, 3058 1ols, GHo
NET WEIGHT , ool 8 L y ODYD

TARE BEAKERS INTO DESC : TIME :_4W> DATE :_&-"1- 201D

DATE N2 BY : &N DATE $-2)F BY :Cp DATE : BY :
BEAKER | 1STWT |TiME/  [2nDwT [TiME! |3 RD WT | TIME
A |lobasra | o433 10801 jps o
B |loL3oll | DL [1bh3058 | ws )
¢ 1dn U] OTIF |10k, MY (0872
FINAL BEAKERS INTO DESC : TIME :3-23 DATE : (0% 2.0
DATE$-2% BY {un DATE% 5| BYE)y DATE: BY :
BEAKER | 1STWT |TIME _ [2NDWT [TIME/ |3 RD WT | TIME
A IS Aud| Jsol  |1eB | ) H2
B 1070 562 |Wwl3oM] 7143
¢ lobau] s et ase] O
TARE QC FINAL QC
DATE | TIME | BY WB ., | DB % DATE | TIME | BY WwB DB %
Uy 0% Ch | (| % |dY 2 1MW | Gy [ | 0| g
TN oqsgC“Jéo \) 2% | 4 R3[| SRY dO; \) 12| L,




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

UNIT ; Fas RUN: D pate: J-2.0- 17
BLANK CALCULATIONS
Acetone : NeSTY: g+ ___200 ml = = OOOOQ)D‘ g/ml
Dicholoromethane : + 00l g+__ 175 ml = . Dol g/ml
Distilled Water : « OVUYD  gs+ 200 mi= _xOO00ZQ g/ml
FRONT HALF CATCH
FILTERS: A&7 7 g-_| (o000 gy= 1 277) 9
Total Catch # of Filters Blink Value / Filter
0w o
BEAKERS: . J [/ | g- '75— (nOOOOOO) g)= w‘JO }l g
Total Catch ml Acetone Blank Value / m| Acetone
C;”
TOTAL FRONT HALF CATCH : Rerarel g
BACK HALF CATCH
FLTERS: __ 100 % g (o000 )= 1 I0SE 9
Total Catch # of Filters Blank Value / Filter
BEAKERS : _outl .
Acetone : \“qa\ g- $2 5 ' (x(J(DDDq g)= \ “%(dj g
Total Catch mi Acetone B[anlwla e / ml Acetone
. (‘ UUQU
Extract: 1O3)8 g-_ 75 (. O0OOL|g)= 03l .
Total Catch ml Dichloromethane  Blank Value / Dichloromethane
Water : _» O‘Slo g- 32_5- ( \OOOUZ.O q)= lOL{-qS— g
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : 3053 4
TOTAL CATCH : . L3¢ g

% FRONT HALF : <(,,0 %




( $osp 000°00) (zd) 158} Buunp moy do=ys abelaAe = wiosp
("6 000000 ) (9d) 159} Joj ydjed aenoned gloy =6
( O*H 1w 0'000) (gd) 1se) Buunp Jybnes Jojem [gj0] = O%H |W
(wwl 000) (zd) ajnjosqy sea1bap ul s8] Jo) ainjesadws) Jejew abeieAe = ywi|
( O%H . 0007) (zd) }s9) Jo} H ejjop abeseAe = QO%H .,
(6H.00700) (zd) 18} Buunp sinssaud oupowioseq ebesene = b6H |,
(Jow 000°0) (zgd) 158} 40} pasn xoq Jajew Jo ( Jojoey A ) JOJOR) UOROSLIOD JejeW = Jow
fwaoo000) (ed) ] 359} BuLnp xoq Jepew U pajind 193} OIgMO [0} = WA
0000°00 0000700 | (psP “L3EL o )
/6 _ = (09) (uyosp _ = 1y / B pajewns3 (g
LhbkC QhQ'L (6 h&ha )
. 00000 : V (s — LSLLLE ) ﬁ
Psp /4 — = (E¥PGIL - = 82(¥
FEQ (6 peo)
000000 0000° (psp TS ZH  +80s ~ 02 10.5 )
) . = 00} x smg . = M
e A SIRS (ks 0EO'S ) il
o 0000700 _ A s |||v A ) v (
p C0S =(OHI o/ )(L0460° ) = (Ps)mA(z
0000°000 (vur YRS )
10Sp TR = : = (pis)wA (1
babl'lh otl , ) oy
, L C R+ O €0l (pw £1h') (vos ) (wn 825 "H0T)
Tera e RERL £ NNy SS4 |OyQr NN

L # 1L33HS V.Lvd SNOILVINOIVO



TEST DATA SHEET #8

uniT: o tol Fg5 RUN: 2 oate : A=A~ 201
'Test Chamber Air Velocity Start : @ _____ Stop:TQ Avg.: C’é
WetBulb/Dry Bulb | ., e =

’ B e LY o S = 590 grull wHy0

S0.0 _%RH_IO %H0

Post: WB : LLl DB:’r]-

Average . Sz‘O%RH }‘{ % Ho20

Empty Stove Weight (lbs) : N ')A wi stack & oil seal : Wet :[\) !A Dry : O . O

Kindling Weight (lbs) : Paper : ) ’ Wood : ‘ \ | ~
Preburn Fuel Weight:_ 2.0+ 45+ 2 Total:_ 3./
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total : L/L/# -
Coal Bed Wt Range (lbs) : L‘, “” - 3 ! [_4 Scale : H ‘“} - ?) . LJ
Upper : .25 x fuel weight : Always round DOWN to nearest tenth —
Lower : .20 x fuel weight : Always round UP to nearest tenth ~ Actual Coal Bed Weight : ﬂ., i

Maximum Coal Bed Removal (lbs) : (( 41 + 3:: )+2).25=_ |\ Daare n

Test Fuel - (.75"x 1.5" x 5" spacers ) = 84 pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2"« 4" /Qj ) ‘ 6. q ‘5\ 6173
4" % 4!! /Q 2— -7‘):} 4‘_31(%‘

Test Fuel Weight: | {12 Ibs

Estimated Dry Burn Rate :

NL - (T x « 1585 ) 60 _
e 5k [ 3L kgine
TIME
Estimated BTU’s/hr: 19,140 x —%‘;}— X {)ég” - I'S(ﬂ%-{ BTU's/hr

EPA Default Efficiencies : Non@ Cat: 72 Pellet: 78



WOOD STOVE OPERATING DATA PAGE #9

Unit : O)"U\ VS“:’ Run : LjD Date : q “ 2= '20”
FIRE STARTED:____(( 5~}
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to
S/ 32? at start of preburn.
SECONDARY AR : N A caTBYPASS : W /A
CHARCOAL BED PREPARATION : -
Raked and leveled prior to each warm-up / preburn charge At 1 1/, min. prior to loading
last fuel, raked and leveled. In stove 20 sec.
TEST:
DOOR wide open during loading @ min. 35 <
PRIMARY AIR : Opened full for first S min., then set to run setting of / ’.51)’
SECONDARY AIR : N / A CAT BYPASS : __ VvV !A
ON . during warm-up ON i\F uring preburn
ON @ first_ AL minutes of test ON A FF}na!ance of test run
Fan speed set at OFF
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. grn D fir

4Ax4 Packwood - # 2 or better s. grn D fir

PELLET FUEL MANUFACTURER : N '/A BRAND : _ ) / A
All Grades WCLB rules: - r
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either 12 or__/ Cﬂ inches.

1st warm up / pre-burn fuel charge (_c /.0 Ibs.) addedat_ (D (1 {,
2nd warm up / pre-burn fuel charge ( / q’i Ibs.) addedat__ (D ) 24

3rd warm up / pre-burn fuel charge (_ 2~%_ Ibs) added at Y. B
4th warm up / pre-burn fuel charge ( Ibs.) added at

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



TEST DATA SHEET #10

Unit : :CU"—U( ps—s

Room Temperature :

Run: 3

Date : C’Z-llc;"ZDH

L7

Calibration Check: 12.0% + or — 0.2%? No

°F Temperature Correction Set? : No

Time Test Fuel moisture reading taken : 01390
pc#| Dimen. | Use TOP BOTTOM SIDE Avg Corrected
1| 2wae | K [0 4.2 S NEXCTE!
2 :
3
4 | ewey | F | T2 9 200 3L a3 |
6 | 28 | P | 190 1%.2 1.0 1,4
6 | 2'x4'x8 | P 17, 7Y 1% .3 1%, | 1¥.2
7 | 2%a'x8 | P (- é-qm
8 | 2'x4"x8 | P
9
10
11
2 el T Y [ 2o 20,0 1.2
Bl @ T ]9 20 % |13 201
Lol T g3 (9] 7.2 1[4
Bl v ]y .4 1540 14,0
T T 193 20X 2. 20|
7 Hxdvit” | | 9.2 [%,2 K.y %3
Lo I L i A NS 4. g % 3 1%.,C
19 K ﬁ3 1}])
20 Spacers T. 1%\0 J&. I ]3'] }c& (o
Key for Use : K= Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : , '5 ’q Laq' % f‘it‘:lDO % ng m) - %
Wet Moisture % : [2.25S5 7% | LAY % 1S %0y~ %
100 x % Dry Reading

To obtain Wet from Dry :

100 + %Dry Reading

= % Moisture, Wet Basis

Acceptable Ranges : 16 - 20 % wet: 19 -25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°




GAS DATA SHEET #12 T
weieHT: -3 - oate: S - Lo~ 201
UNIT: ZJotol Fss RUN: O PAGE: 1 OF 2.
TIME |SCALE| FUEL|DROP] V. | CO:z | V. 0. V. CO_[STATIC| SO:PPM
o 705 |17 | — J.(a4 [ “1.9 |.599] 50 |.06% | . 20 7035 | -£/25
Gl [Bs] Fl»2o]%.1 [-hgs|1t2 |.oy3] .59 JoUs| 235
o W« | 105] 2| Jool T ns[1x9l.020] 22]0w].550
15 | 0.6 e <2 [0 | 2.3 | Fo3] R3] 020 ]| -20 |7038]| 525
70 03] 16o] .3 .zz% S]] 3510361 28 1702 .S2¢
5 761 19- 911561 4 ].| s l.czaliaar|.os2 ]| ST19038]-550
pl1as gz g ]| Lo 623] (93] 0572 .§9 |05 ] S50
3B 1] 9.0 [14. 3 % 159 | 90 1. 605215 ( 1:06( | - 63 1059|250
4O —20l 15310 . F]-210]1 9.3 |.583] (U6 }.0B0 | -T2 |0/0) -27S
213515 -5 1235 6.6 |.532](5.3]1-0%9 | - D |zcH/]| 225
so—mol Yt [128] 2A1-219] SO l-900| 125023 | 291049 425
o). 31120 Bty gl 0.t - Ho% ] 102 1.016 | 1% |70%5] . 375
UBTDTAL hkkkk b it dd ] kW b d E ***t_t RERAA rdrdriwr *hAhd whkhhh -LjﬁQ *hkhikk
W 01156 [ 3] .3 Lo L1 352 5% | .020] - 22]05%1. /00
WO oy] g J-boql 2] -4H16]10:Y 009 | -1 7099 . 220
L—ofltlofa > | §7el 10-5]-4oBl [0-21.007 | -0% |70%6] - 350
Ll v 519.0] XT.ysdlZol.3uy] $2]o04] 06053 325 |
L bl g5 5| -Noll Ot .yeg] jo-z oo | 42l -4 Y50
o2 U S 1] YU -33F] F5]-YeB| I3 |00 | -S3|=052] -4/
oll2o | ¥ 4 13723 F. [ ].Hef)| (LF]-090 | 22 |05/ Y35
ol 5 (1.2 -5 .76 g |90 123 .10 | 1.43 |=0%] .00
Lol L 6] 4 T 2%%] 2S00l 125 [V 10% | [09 [043] - 435
I~ 103 [ Y| S 207 | 32 Uss| 122 | -033] -85 1-099 | “50
W0 0-2 -0 -4 1270 b2|-4912] (L3 | 06g | -2/ 0751 w75
W19 56| -41.258| 15 |-209 L5 |-07¢ | ~1F -ﬁc)é/g# 4SO
SUBTOTAL ko F L2 2 0 el E T I T L] *kkiw CLEE T *w::w ETII32 . /é% ke
ME—Dl 75 |5 Z[ T 1 25¢ | Gy |- 90Z| 123 |- 150 | (.52 [0% |.525
el 9.z [ 4a] 21709 | 2 .2 127 | -(2/ | (33 [2oWY ]| . 5z<
220l 90 (U] 2 | 2w |53 |-500 (25 |- 250 | Z7Z|0%7Z| .75
ol gAYl 21297 20 |20y [ 12¢ [- {7 TVi% [0/ Soc
W1 35 | He| 2[.250 | 6-2] .57 129 |- 52| 55 |-040 .9”70
W2l 92 139 31252 | 5% |.520] (30 | (90 | -92 |2040] 525
2—pl3o [ 23 21720 5 ¢ 5[ 332/ | 212 [Loud]| S= |
2ol 3 |55 2 | 724| 5-2 |.522] 53| 173 | L2509 200 :
K= @) 0% 2 |23 ]5.Y [-936 1%y |- 198 .99 [z040] . 525
' Y131 2]-209152 526 B[ 203 | 705 [0 -5%0
Bmpl X2 | 2o 1195 WU 1556|3915 | U7 o‘fd 5395
gl 2] 1 1032 [Ny [-sas] iy l-19% [ 700038550 |
3UBTOTAL hkkdk fodkdede Fedrie e dedededrd . ehddrd **itt_‘._ ik Ve de e e G Cll Wk |
I TOTAL hhhhw wid i [TIIT] [T13 L] tttt*ﬂ e *ﬂﬂ_ﬂr e de e v e dedededede l (9 ‘51 Wik




WA W A

GAS DATA SHEET #12

WEIGHT:; H.3 , : DATE: G- 26-200/

UNIT: le| Fos RUN: D pace: | oF 2
TIME |SCALE|FUEL |DROP L CO: V. 2 V. _CO |STATIC SO:PPM
Bl Y0 [ 23] (32t 3 539 M5 | \q¢ | 198|022, 579
WS eq [ 7¢] . L] (FOo| L O19% ] 1UF]. (92 | 199 JTOR] . 75
MOl g [ To] | LT Oylsag] (45]. 192 | 199 103 -7¢
Vo7l X [T ] ARG E9].5936] 124 |- 2F0 | 2.52) 03 - 475
65 | T2 2 1197 5.6-54%] 122|140 | [4Z]-05Y - 500

G U 211 -1 1-Zu 153 14556159 {196 | 195 ]-0%F] 1900

2 G231 20l -1 133 EGI5a |2 [ 142 | 4T]on3E] 500
A L. 12gl Y5599 49108 | LHo]=03H 200
12—=le. | 191 1 Ladylvuyl-sa9[15.0 {26 | 1958|2036 .-500
el oo | L] .| [ D331ty l.o9q] 150 [ (3] ] 193]=026]. 435
222 0| 13 oA IR 6t 162 29 L21170%]| 425
25050 | VGl . ] 1dbo] N ]-623[16 6] 1Y | LIGL036]-HT
SUBTOTAL whewid ke ik fhkdi okl ik v wkkd whkkd -L{Lfi L it g
WTplog | 1.5] - . 15039 ]-63(]15%].10% YOl 7t NG
toTlsg | 1.5] .0 1.5u] 29 ].631115%].00% | Log |0%5| 47T
ey 5. Ay | L | o] J.193]123-9 103 15% |.102 | LoYlnos|-475
L0l S LYy f.0 | 194139 1-Col [ (56 -0 | [.03]70%5] 495 |
2015.5 | L2 1-2 |. 128l 25 .64t 162 |-l0o5 | L.OD?5 | -S00
2572155 (V2 | -0l 262U ]-651163]-loY | LoG]Z02%5] -435
019.5 [ V2 |- 0 1133124 (51163 ]|./00 | LoZ]=025].43S
clsy [T - 1132 33 eaa (14 ]-095 | Lol =035 .15
)5 Lt ] O f-toyl 2 .65/]163].099] Lolla0%"]-HYS
22353 | 1LOf [ J425]2Y 19| k.Y ].096 ) 9B [-03%] YIS
2wl 3 | o] ol oy l2.y Teyrl bz |10 | [-1Z]7034] . 500
25—l Sl 1 li2el2 9 [-eqa]| bz | 1% | 1-20]z03"] . 500
SUBTOTAL e il t**ttl kR '*ttltt _tt**t. Wil i widh R iy !ﬁ L il l ]
22005 | | .6 | <] 2] 2y |.6usl 1l 1124 | (26]-033] - 500
=550 B OV ABG] DY L.e42 | (b1 |- 126 | 125 17023 -5 00
2150 | AL |23 3 T.6H3] 16 [ T2 [(72]-633] . 500
ool 9] G| - [ BII23].65(1 1631 U3 | -20]-0633] . 500
AN G| OJULHT 2 ) 663 (b-6].(0% | L o5|7033] .52
) Nl 5] 1 J 95 ] 3.) |-659] I6.5] loq | TITT=033] . 525
oy ML gl 121> (e 166l 0| Log 033 55

2 gl L oMo f 301 663 163].107 [ .04 033 -500
Vo] AL 201 3.0 FGea[ 1L |10 | T2 ]7033] -525

s el g2 e[ 1bg ] 10¢ | 1.0%[7033] 525

259 Nyl | [ 301-GA T0A 10 [ Lobl-033]-.575
2o WS -0 o1 [LURT20-6o3[ICR] ot | 106 ‘032 . 500
SUBTOTAI. whdkd whERd Wil e ol Vi ol **‘**f by b i -“3:}‘ é/ Wik dlr
TOTAL T helrikd e e e i**tf [T L. whkAkd Wil ek re—— rrararary ngﬂ e

26AL”
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Date:cl"" ‘;LQ ~201)

Unit :

ZERO / SPAN CHECK DATA SHEET #15-1

Analyte : CO2 (15-1)

Run #: 3

“Totul FsS

Cyl. Press. : L{2.0 psl

0.00 % CO2

Zero Cyl. # : 4@5] Z}’f - %B Conc. :
Certified by : AlR L|QUIDE

spanCyl.#:_. 4B71A0S  Conc.: 12,250  %cCO, Cyl. Press.: / JHOO psi
Certified by : £ | T Date:__/ [~ [- 07

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

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

Flow: 1.5 SCFH

EPA Span Value =25.0 % CO, -
EPA Control Limits = + 2.5% of 25.0 % CO2
Method 28 A = + .2 % of 25.0% CO2

+ .05% CO2

Date : _04’1 9 "'04

Measured by : Rotameter

+ 0.625 % CO;

PRE RUN Audit: by :

Time : Qé iS Temp :

Lb

UDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 ' :
SPAN 0.0 [« | )01 109 |43}

o & | s 12,20| 484 L dgd | 12239 | o039 | 133
POST RUN Audit : by : (. % Time : /30 o~ Temp: QQ oF
: AQDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 .2 | w2 1S9 S a“l ; LSL{.?
SPAN | 4. _ ; xd

44,5 |, 484 (1220 (4o [HE0 | 120084 =01l [Tl

+ 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 #1 5-2

Date : Q- - 201 Analyte: Oz (15-2)

Unit; __ —0 ol F§5 Run # : 3

Zero Cyl. # : 1LRTAC %A conc.: 0.00%O0: Cyl. Press. : 420 Psl
Certified by : A\ R L QN DE Date : OH-19-0O4

Span Cyl. #: ’ 4‘3;7*’%0‘5 Conc. : \Q--f@o % Oz Cyl. Press. : |40 psi
pate: /(- (- 07]

Certified by : _A) DE
Analyzer : Make : TELEDYNE Model : 320 A SN : 37400
Range: 0-25.0 % O2 Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % O,
EPA Control Limits = + 2.5% of 25.0 % O:

w + 0.625 % O2
Method 28 A = + .2 % of 25.0% O

+ .05% O2

PRE RUN Audit: by : CW Time : Q)%\SJ Temp : Lb °F

AUDIT RESULTS

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

ZERO | 00.0 | .000 | 00.0 — 1
SPAN . oW [ 10N | = 025 O2S ™. 00
126D |59 [ 126 | Ll [ S]] 12575 | =075 |~ o

POST RUN Audit : by : Q@_ﬂme : @Temp : ’) L? °F

. AUDIT RESULTS
Point Expected Response Actual Response + Conc.
it Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 o iy o - .
I oL | ow 0235 JFLS ~ 10t
L6 .5 (146 | 16 | 505 | 12w %, 5,

+ 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 #15-3

Date : 9 ‘QLI" 201) Analyte: CO (15-3)
Unit : _iO'\'O( FSS Run #: 3
Zero Cyl. #: ALITAC 3-B  conc.: 0.00 % CO Cyl. Press.: _4/20 _PSl

Date : O‘L}"/ Q’O" J[

Certified by : _H R LI QUINE,
Span Cyl. #: " HANG0S Cone.: | .40 % CcO Cyl.Press.: JHOLD _psi
Certified by : Date: [~ 1 OF
Model ;: PIR-2000 SN : 408005

Analyzer : Make : HORIBA
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 =
Method 28 A = + .2 % of 10.0% CO =+t

PRE RUN Audit : by GW?’L__,_ Time : O35 Temp : ( g(a “F

+ 0.25% CO
.02 % CO

AUDIT RESULTS
Point Expected Response Actual Response + Conc.

L Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 0.0 | O| |, 013 0 ,‘3 ) |18
SPAN | . -

4.0 1.490 | 4 aclta.o |+ 940| 490l | ~00 | .0
POST RUN Audit: by : { 4 Time : _},(-_3_'@__Temp : __—_‘)_L._o__" F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.

it Meter DVM % Meter DVM % Difference A %

ZERO 00.0 .000 00-0 w B Lw U / ‘3 (._)‘; xR ]"‘) Lo |
| ! \ e ' (1D V1.8

SPAN | , i
49,0 | . 490| 480 | 4a.| | WO | 4.9l Oz "

+ 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 #15-4

Date : q ™ BL_,: 20\ Analyte: SO, (15-4)
Unit : J0 ol FSf) Run # : 3
Zero Cyl. #: 0 2-A Conc.:  0.00ppmSOz  Cyl. Press.: &l 29 ps

Certified by : AR LQUIBE pate: 04 -1 9-O4

Span Cyl. #: CQ:%?-O%C! Conc. : IZSO ppm SO,  Cyl. Press. : }L-)O PSI

Certified by : XL LIQWIDE pate : _O =3~ 2¢00F
Analyzer : Make : HORIBA Model : PIR-2000 SN : 403019
Range : 0 -2500 ppm SO Analyzer Output: 0-1.0 v.
Flow: 1.5 SCFH Measured by : Rotameter

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

- TimB:C)%\S Temp : (at,a °F

PRE RUN Audit : by :(_ (AT

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

ZERG[00.0 | 000 | 000 [yy,0f e | =)o | =190 |- 51l

SPAN | a0 S < 1} oy e oy
500| &P0|125Q 50,0 | . SV| (24,3 |30 |~ 3T
POST RUN Audit : by : _\ > Time : EL?L‘L_Temp : l_ﬂ___" F
AUDIT RESULTS '
Point Expected Response Actual Response "+ Conc.
# Meter DVM PPM Meter DVM % Difference A %

ZERO[00.0 [ 000 | 000 |pbo [-ag3| 9392 =G 2L ™S

"50.0].500] 1250 07 |52 [ 12513 | /713 [.0L9

+ 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




QUALITY CHECKS DATA SHEET # 16
uniT: S0tUL F55 RUN: O pate: 3~ 26 ‘201}

1T':‘g mocouple Chac'lj'——* °F TIC#13 0.5 oF
TIC#2 — °F TIC # 14 L83 °F
TIC#3 U3 .0 °F TIC #15 24 °F
TIC#4 " °F TIC # 16 (X5 °F
TIC#5 (Loko °F TIC#17 Glo °F
TIC#6 (5. °F TIC # 18 (0. L oF
TIC#7 Lo ks °F TIC#19 s oF
TIC#8 LSS oF TIC#20_____ _F
TIC#9 LS. oF TIC # 21 — oF
TIC #10 (Sl °F TIC#22 = of
TIC #11 L0 oF T/C # 23 T oF
TIC#12 (S.2 | o T/C # 24 T oF

Thermocouple Readout:
Pretest zero and span check and calibration post test zero and span % differance

ZERO_1Y  °F Adi.to ©\0 °F ZERO™S  °F Difference™ o5 9%
SPANLHE 2 °F Adj. to 2000.0°F  SPAN2060.2.°F  Difference_s Q19 %
Thermocouple Readout Pretest Linearity Check:

0o =_0.0 < 200 =200,3 °F 400 = ~HOO.| °F
600 = C:-LI?.U °F 800 = ')‘:‘tiwg oF 1000 =ﬂSlq'§ oF
1200 =[11949 o 1400 =_|399.4°F 1600 = )JSCK7, 57F
1800 =1T994R oF 2000 =2000.0 °F

.

e~

Sample Train Leak Check Pre_V Post _\
gbga.?_ Train Leak Check Pre é Post &/

2 Train Leak Check Pre Post _ A~
Static Gau__gp Zero Check Pre Post _ ¥+~
Scale Check Pre: /4.y — .3 = /0.0

Post:/4.2 = 4“7 = 0.0

Stack Cleaned Prior to Test Run : YES NO X
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Phillips

Morris

INsPECTION CERTIFICATE Scale

CUSTOMER: Loz Te=s< D

Eurnpang

DATE OF INSPECTION:

ADDRESS: (3235  Pratie C ?Pc,lél'i"' U-26-02 93;%‘:‘;,’:’ '.;‘;‘flf‘
5 o W A Q 6 3% NExT INSPECTION DUE: Ph,«(zas)zs Fipeis
XS é( : m (( S 03 Fax#(206)282-6612
TECHNICIAN: Ce MAellon i}?ﬂc ATiON TYPE
AUTHORIZATION STANDARD
SIGNATURE: IS0 9000
___ MIL STD-45662
EQuiPMENT TESTED
INDICATOR BaAse OPTIONS INSTALLED
MAKE umaL—\ron‘K " . PrNTER A
MODEL __ (W™ —\\ D ScoREBOARD __
SR# \& 404 COMPUTER
CLaAss o | | T OTHER LI
Car.
PRE-TEST é PosST-TEST MANUFACTURER TOLERANCE
499.9
948 . 7 (000,0
CORNER TEST P _:.; o
SHIFT TEST P /
StaTic TEST 2MIN. _USMIN.
WeiGHT Krt# NIST#
SERIAL NUMBERS OF WEIGHTS USED (OR COPY OF CERTIFICATE)
123 -1 T23-\4

ANY CHANGES TO DOCUMENT OR SCALE NOT AUTHORIZED BY
PHLLrs & Morris ScaLe Company VOIDS THIS CERTIFICATE.




WASHINGTON STATE DEPARTMENT OF AG R I C ‘ ] LT [ ] RE

METROLOGY LABORATORY

: Receipt Date: January 29, 2002 State Test Number: L2017-1
Test Date: February 13, 2002 Group ID: SHOP
Report Date: February 13, 2002 Due Date: February 13, 2004
CALIBRATION REPORT

Phillips Morris Scale Company Item(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: DW

Description Value/Range Qty , Material Manufacture Serial Number

Test Weight 1000 Ib 5 Cast Iron Rice Lake = OFTO, OFTI, OFT2,

Test Weight 500 Ib 12 Cast Iron Rice Lake < : T23m T23-2(¢
T23-24, T23-26, T23-28 t
T23-32

Test Weight 501b 30 Cast Iron Rice Lake  877B, N1039, N1041, T2:
1 to T23-10, T23-19 to

k' T23-28, WA171-0,

WA1712-0 to WA172-2,
WA173-2, WA237, X694

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

Weight Set, 7pc -~ 10Ib-8 0z 1 Stainless Steel Rice Lake @ WAI177-7

Weight Set, 12 pc Skg-200g 1 Stainless 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 (NIS”

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 listec

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, unless permission for the publication of an abstract is obtained in writing

from the calibrating organization issuing this report.

LABORATORY SERVICES DIVISION o ﬂ,

WEIGHTS AND MEASURES PROGRAM Nv @

N A bk)* i ‘

AN WRIG |
STATE METROLOGIST NVLAP LAB CODE 200446
MAR 0 8 2007
l DN 2 WORMRA2-01. 11798 Page 1o

2747 29" Avenue Southwest ' Tumwater. Washington 98512 W (360) 753-5042 ¥ (360) 586-4728 fax



Established 1974

Lokee Testing Labs
13235 Prairie Circle East
Bonney Lake, WA 98390

QUALITY CONTROL SERVICES

LABORATORY EQUIPMENT + SALES + SERVICE + CALIBRATION - REPAIRS
2340 SE 11™ Ave. Portland, Oregon 97214 + Box 14831 Portland, Oregon 97293
(503) 236-2712 + FAX (503) 235-2535 + www.qc-services.com

Report Number: LOKT0137010004110609
CERTIFICATE OF CALIBRATION WITH DATA

INSTRUMENT INFORMATION

Item Make Model Serial Number Customer ID Location
Balance Sartorius A120S 37010004 N/A Lab
Units Readability SOP Cal Date Last Cal Date Cal Due Date
g 0.0001 QCo012 6/9/11 12/3/10 6/2012
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY REPEATABILITY
Test Wi: Tol: Test Wt: Tol: Test Wit: Tol:
100 0.0003 50x2 0.0004 100 0.0001
As-Found: As-Found: As-Found:
Pass: Fail: O Pass; M  Fail: O Pass: M  Fail: O
As-Left: As-Left: As-Left:
Pass: 4 Fail: O Pass: M Fail. O Pass: M  Fail: O
CALIBRATION DATA
Standard As-Found As-Left
100 100.0002 99.9999
70 70.0001 70.0000
50 50.0001 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 NIST ID
Weight Set R.L./Troemner 1MG-25KG A45 10/18/10 10/2011 822/274334-07

Permanent Information Concerning this Equipment:

Technician: D. Deleasa

7 ;
Signature: A i /._//

s

Comments/Info Concerning this Calibration:

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

Instruments 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 is performing to its required accuracy.

Member: National Council of Standards Laboratories and Weights & Measures




Established 1974

Lokee Testing Labs
13235 Prairie Circle East
Sumner, WA 98390

QUALITY CONTROL SERVICES

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

(508) 236-2712

+ FAX (503) 235-2535

* www.qc-services.com

Report Number: LOKT0137010004100616

CERTIFICATE OF CALIBRATIO

ITH DATA

INSTRUMENT INFORMATION

ltem Make Model Serial Number Customer ID Location
Balance Sartorius Al1208 37010004 N/A Lab
Units Readability SOP Cal Date Last Cal Date Cal Due Date
g 0.0001 QCo12 6/16/10 12/3/09 12/2010
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY REPEATABILITY
Test Wi:  Tol: Test Wt: Tol: Test Wt: Tol:
100 0.0003 50x2 0.0004 100 0.0001
As-Found: As-Found: As-Found:
Pass: & Fail: O Pass: Fail: [ Pass: B  Fail: [
As-Left: As-Left: As-Left:
Pass: 1 Fail: [OJ Pass: M Fail: O Pass: M  Fail: O
CALIBRATION DATA
Standard As-Found As-Left
100 99.9999 99.9999
70 70.0000 70.0000
50 50.0000 50.0000
20 20.0000 20.0000
10 _ 10.0000 10.0000
5 5.0000 5.0000
CALIBRATION STANDARDS
ltem Make Model Serial Number Cal Date Cal Due Date NIST ID
Weight Set R.L./Troemner IMG-25KG A45 10/12/09 10/2010 822/274334-07

Permanent Information Concerning this Equipment: Comments/info Concerning this Calibration:

-7
L / ,- yd
Signature: __ 7 - Z- oz oy

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

Instruments 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 is performing to its required accuracy. Calibrations comply with ISO/TEC 17025 and
ANSI/Z540-1-1994 quality standards.

Technician: D. Deleasa

Member: National Council of Standards Laboratories and Weights & Measures



T

Established 1974

Lokee Testing Labs
13235 Prairie Circle East
Sumner, WA 98390

QUALITY CONTROL SERVICES

LABORATORY EQUIPMENT « SALES - SERVICE « CALIBRATION : REPAIRS
2340 SE 11™ Ave. Portland, Oregon 97214 - Box 14831 Portland, Oregon 97293
(503) 236-2712 - FAX (503) 235-2535 + www.qc-services.com

Report Number: LOKT0137010004091203

C | DAT
INSTRUMENT INFORMATION

Item Make Model Serial Number Customer ID Location
Balance Sartorius Al1208 37010004 N/A Lab
Units Readability SOP Cal Date Last Cal Date Cal Due Date
g 0.0001 QCo012 12/3/09 - 6/12/09 6/2010
FUNCTIONAL CHECKS

ECCENTRICITY LINEARITY REPEATABILITY

Test Wt: Tol: Test Wt: Tol: Test Wit: Tol:

100 0.0003 50x2 0.0004 100 0.0001

As-Found: As-Found: As-Found:
Pass: M Fail: O Pass: Fail: O Pass: B Fail: O
As-Left: As-Left: As-Left:
Pass: M Fail: [0 Pass: M Fail: O Pass: B  Fail: O
CALIBRATION DATA
Standard ~ As-Found As-Left
100 100.0002 99.9998
70 70.0001 69.9999
50 50.0001 49.9999
20 ' 20.0000 20.0000
10 ~10.0000 10.0000
5 5.0000 5.0000
CALIBRATION STANDARDS
l Item Make Model Serial Number Cal Date Cal Due Date NIST ID
Weight Set R.L./Troemner IMG-25KG Ad5 10/12/09 10/2010 822/274334-07

[

Permanent Information Concerning this Equipment:

Technician: D, Deleasa

Comments/info Concerning this Calibration:

i O lra

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

Instruments listed above were calibrated using standards traceable to the National Institute of Standards and Technology (NIST). Calibration data reflect resulis at the time and
location of calibration, Calibration data should be reviewed to insure that the instrument is performing to its required accuracy. Calibrations comply with ISO/IEC 17025 and

| ANSL/Z540-1-1994 quality standards.

Member: National Council of Standards Laboratories and Weights & Measures




I

Established 1974

Lokee Testing Labs

QUALITY CONTROL SERVICES

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

(503) 236-2712

* FAX (503) 235-2535

* www.gc-services.com

13235 Prairie Circle East
Sumner, WA 98390 Report Number: LOKT0137010004090612
CERTIFIC DA
INSTRUMENT INFORMATION
Item Make Model Serial Number . Customer ID Location
Balance Sartorius A1208 37010004 N/A Lab
Units Readability SOP Cal Date Last Cal Date Cal Due Date
g 0.0_001 QCo012 6/12/09 11/18/08 12/2009
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY REPEATABILITY
Test Wt: Tol: Test Wt: Tol: Test Wt: Tol:
100 0.0003 50x2 0.0004 100 0.0001
As-Found: As-Found: As-Found:
Pass: & Fail: O Pass: B Fail. 0O M Fail: O
As-Left: As-Left: As-Left:
Pass: Fail: O Pass: B Faik O M Fail: O
CALIBRATION DATA
Standard As-Found As-Left
100 100.0002 100.0000
70 70.0001 70.0000
50 50.0001 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 NIST ID
Weight Set R.L./Troemner IMG-25KG Ad5 10/6/08 10/2009 822/274334-07

Permanent Information Concerning this Equipment: Comments/info Concerning this Calibration:

= W

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

Instruments 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 is performing to its required accuracy. Calibrations comply with ISO/IEC 17025 and
ANSI/Z540-1-1994 quality standards. )

Technician: D. Deleasa

Member: National Council of Standards Laboratories and Weights & Measures



LABORATORY AND METROLOGY EQUIPMENT: SALES AND SERVICE
2340 S.E. 11th Avenue * Portland, Oregon 97214

-/K‘ ! K— QUALITY CONTROL SERVICES

Established 1974 P.O. Box 14831 ¢ Portland, Oregon 97293 » (503) 236-2712 * FAX: (503) 235-2535
Lokee Testing Labs
13235 Prairie Circle East
Sumner, WA 98390 Report Number: LOKT0137010004081118
' CERTI CALIB WITH DA
INSTRUMENT INFORMATION
Iltem Make Model Serial Number Customer ID Location
Balance Sartorius A1208 37010004 N/A Lab
Units Readability SOP Cal Date Last Cal Date Cal Due Date
g 0.0001 QCo12 11/18/08 5/5/08 11/2009
FUNCTIONAL CHECKS :
ECCENTRICITY LINEARITY REPEATABILITY
Test Wt: Tol: Test Wt: Tol: Test Wt: Tol:
100 0.0003 50x2 0.0004 100 0.0001
As-Found: As-Found: As-Found:
Pass: &1 Fail: O Pass: Fail: OO Pass: M Fail: O
As-Left: As-Left: As-Left:
Pass: & Fail: OJ Pass: M Fail: O Pass: B  Fail: O
CALIBRATION DATA
Standard As-Found As-Left
100 100.0002 100.0001
70 70.0001 70.0001
50 50.0001 ] 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 NIST ID
Weight Set R.L./Troemner IMG-25KG Ad5 10/6/08 10/2009 822/274334-07
|
Permanent Information Concerning this Equipment: Comments/info Concerning this Calibration:

echnician: D. Deleasa Signature: % %44//

THIS CERTIFICATE 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 Institute of Standards and Technology (NIST). Calibration data reflect results at the time and
cation of calibration. Calibration data should be reviewed to insure that the instrument is performing to its required accuracy. Calibrations comply with ISO/IEC 17025 and

|ANSI/Z540-1-1994 quality standards.




Et

Established 1974

QUALITY CONTROL SERVICES

LABORATORY AND METROLOGY EQUIPMENT: SALES AND SERVICE
2340 S.E. 11th Avenue ° Portland, Oregon 97214
P.O. Box 14831  Portland, Oregon 97293 » (503) 236-2712 = FAX: (503) 235-2535

Lokee Testing Labs
13235 Prairie Circle East
Sumner, WA 98390 Report Number: LOKT0137010004080505
IFIC CALIB DA
INSTRUMENT INFORMATION
Item Make Model Serial Number Customer ID Location
Balance Sartorius Al1208 37010004 N/A Lab
Units Readability SOP Cal Date Last Cal Date Cal Due Date
g 0.0001 QCo012 5/5/08 11/27/07 11/2008
FUNCTIONAL CHECKS
ECCENTRICITY LINEARITY REPEATABILITY
Test Wt: Tol: Test Wt: Tol: Test Wt: Tol:
100 0.0003 50x2 0.0004 100 0.0001
As-Found: As-Found: As-Found:
Pass: M Fail: [ Pass: B Fail: [ Pass: M  Fail: O
As-Left: As-Left: As-Left:
Pass: & Fail: O Pass: M Fail: O Pass: M Fail: O
CALIBRATION DATA
Standard As-Found As-Left
100 100.0002 100.0001
70 70.0002 70.0001
50 50.0001 50.0001
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 NIST ID
Weight Set R.L./Troemner 1MG-25KG Ad45 5/7/07 8/2008 822/274334-07

“ermanent Information Concerning this Equipment:

‘echnician: D. Deleasa

Signature: — "\

Comments/Iinfo Concerning this Calibration:

) /.‘._ V4

# " ,"r-f PN
L'T_%_d‘.-' & - oﬂ'l—j‘frr{-"/

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

astruments listed above were calibrated using standards traceable to the National Institute of Standards and Technology (NIST), Calibration data reflect results at the time and
-acation of calibration, Calibration data should be reviewed to insure that the instrument is performing to its required accuracy. Calibrations comply with ISO/IEC 17025 and

ANSI/Z540-1-1994 quality standards.
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Established 1974

Lokee Testing Labs
13235 Prairie Circle East
Sumner, WA. 98390
Chip Wadington

QUALITY CONTROL SERVICES

LABORATORY AND METROLOGY EQUIPMENT: SALES AND SERVICE
2340 S.E. 11th Avenue « Poriland, Oregon 97214
P.O. Box 14831 * Portland, Oregon 97293 « (503) 236-2712 « FAX: (503) 235-2535

Report Number: EESPC37010004071127
CERTIFICATE OF CALIBRATION WITH DATA

INSTRUMENT INFORMATION

Item Make Model Serial Number Customer ID Location
Balance Sartorius A1208 37010004 N/A Lab
Units Readability SOP Used Cal. Date Last Cal. Cal. Due
Grams 0.0001 QCO004 11/27/2007 05/14/2007 05/2008
FUNCTIONAL CHECKS

ECCENTRICITY: LINEARITY: REPEATABILITY:

Test Wt:  Tol: Test Wt: Tol: Test Wt: Tol:
100 0.0003 50x2 0.0004 100 0.0001

AS FOUND: AS FOUND: AS FOUND:
Pass:™  Fail: (] Pass: ¥l Fail: [] Pass:¥  Fail:[J
AS LEFT: AS LEFT: AS LEFT:
Pass:¥  Fail:(] Pass: Fail: [J Pass: Fail: [
CALIBRATION DATA

Standards As Found As Left
100 100.0006 100.0002

70 70.0004 70.0001

50 50.0003 50.0001

20 20.0000 20.0000

10 _ 10.0000 10.0001

5 - 5.0000 5.0000

CALIBRATION STANDARDS
Item Make . Model Serial Number Cal. Date Cal. Due Traceable ID#
Weight Set R.L./Troemner 1MG-25KG A45 05/07/2007 08/2008 822/274334-07

Comments / Info Concerning This Calibration:

Technician: D.Deleasa

Permanent Information Concerning This Instrument:

Signature: v d
B L= ——

THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC.
INSTRUMENT(S) LISTED ABOVE WERE CALIBRATED USING STANDARDS TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (N.1.S.T.).

Form Number: BA02

Customer Code: EESPC Rev. Date: 6/5/2006



LABORATORY AND METROLOGY EQUIPMENT: SALES AND SERVICE

T QUALITY CONTROL SERVICES

2340 S.E. 11th Avenue ¢ Portland, Oregon 97214

Established 1974 P.O. Box 14831 * Portland, Oregon 97293 * (503) 236-2712 » FAX: (503) 235-2535

Lokee Testing Labs
;32;::“:;‘: C';;';; oﬁm Report Number: EESPC37010004070514
S W diogton CERTIFICATE OF CALIBRATION WITH DATA
INSTRUMENT INFORMATION
Item Make Model Serial Number Customer ID Location
Balance Sartorius A1208 37010004 N/A Lab
Units Readability SOP Used Cal. Date Last Cal. Cal. Due
Grams 0.0001 QC004 05/14/2007 12/08/2006 11/2007
FUNCTIONAL CHECKS
ECCENTRICITY: LINEARITY: REPEATABILITY:
Test Wt:  Tol: TestWt.  Tol: Test Wit: Tol:
100 0.0003 50x2 0.0004 100 0.0001
. __\.‘E’;s__h__jU:—————_';j_l_:,}.E S FOU——-—-———NE:, e fd'ﬂ—mﬁﬁ? .
_Pass:M  Fail:UJ | Pass:™  Fai[] |  Pass:M Fail. ()
AS LEFT: AS LEFT: AS LEFT:
Pass:M Fail:(0 | Pass: Fail: [ Pass: Fail: [
CALIBRATION DATA
Standards As Found As Left
100 100.0008 100.0001
70 70.0005 70.0001
50 . 50.0004 50.0001
20 - 20.0001 20.0000
10 10.0001 10.0001
5 5.0000 5.0000
CALIBRATION STANDARDS
Item Make Model Serial Number Cal. Date Cal. Due Traceable ID#
Weight Set R.L./Troemner 1MG-25KG Ad5 06/14/2006 09/2007  822/272027-5

Comments / Info Concerning This Calibration: Permanent Information Concerning This Instrument:

»

Technician: D.Deleasa Signature:_" " i ARG

THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC.
INSTRUMENT(S) LISTED ABOVE WERE CALIBRATED USING STANDARDS TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (N.LS.T.).

Form Number: BA02 Customer Code: EESPC Rev. Date: 6/5/2006



Thermocouple Calibration Record Semi-Annual

Thermocouples Check against

Reference Thermometer serial number 9123454
Ice Water Bath 2.0
Boiling Water 217.0
Room Temperature (de }
Barometric Pressure 2041
DATE: 5-1E201]
TC Location Ice Bath Temp Boiling Water Temp
1 Wet Bulb 22.0 212.0
2 Dry Bulb 20 212.0
3 Stack 372. 2. Ty ]
4 Stove Top YN 241 3
5 Left Side 7.4 . 20,5
6 Back ' 320 21,9
7___ | Right Side 32. | 2iZ., |
8 Bottom 7.4 211,%
9 Firebox 32. 3 200 %
10 Secondary/Cat YN 2L L.
11 Ambient 32.1 21 ¥
12 Tube Furnace 32.4 2)0.8
13 Sample Box 32.2 119
14 Impinger Out | 3220 Z212.0
15 C. Gas Box 2Z: ] 2169
16 C. Gas Out 32. | 2419
17 SO2 Out 32,5 21,3
18 Upper Ambient R2.2 211,
19
20
21
22
23 Calibrator 27.0D 210
24 Oven 32.73 2.9




Thermocouple Readout Semi-Annual Calibration Data Sheet

Date: S -~/l-z.0/) Thermocouple Number:  T/C Readout
Ambient Temperature: (7.0 Barometric Pressure: _20.])
Technician: Reference: Mercury in glass
/ FISHER #9123454
Other: OMEGA CL-300
Reference Source b Reference | Thermocouple | Difference
Point No. 2 Thermomete | Potentiometer (%)¢
r Temperature
Temperature °F
°F
32 Ice Water 22.0 27.0 V!
212 Boiling ‘
Water 2129 2120 @)
250 Omega 2560.0 250.V gi)
300 Omega A00.,0 2949 % 14.5¢,
400 Omega Hoo.0 2991 089
500 Omega 500.0 4949, 7 . OLO
600 Omega (XD, O 599.7 10D
700 Omega 200.0 99,7 093
800 Omega FACOND) 99,3 v 028
9200 Omega 9¢0.0 %949 033
1000 Omega /000,00 994.] 030
1200 Omega /200.0 1149, 7 025
1400 Omega /4000 [399.7 0ZI
1600 Omega /00D (=997 019
1800 Omega /000 {799 % L O [
2000 Omega 2000 2.000.0 5]

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

reference temperature

c:\winword\repori\cal.doc




TRACEABILITY DOCUMENTATION Semi-Annual

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

DATE: 5~ 2.0l
SO? INJECTION ROTAMETER FISHER SN
9123454
NIST Traceable
Actual °C =°F °F
O 22O 2.0
20.9 Qs (Sl
35.S e 959
A% .2 . LY .&
DRY GAS METER THERMOCOUPLES
Actual °C = °F 5Hin 5H out KK
Q.0 2.0 32.0 32.0 220
19:% L G2 SwAY) il
23,2 91X 41,9 9)¥ (¥
4Sdo L,/ (1.0 /(4.0 11405
SLING PSYCHROMETER
Actual °C = °F Wet Bulb Dry Bulb
9.0 AZ.0O 2.9 7. O
A4 5.5 90 .3 f—ro 3
44, o [12.3 /2.3 1123
Conversions = °F = (°C x 1.8) + 32 °C = (°F-32)+1.8
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VANEOMETER 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

NeCessary.

DRAFT GAUGE CALIBRATION

LoKee Testing Lab uses a Dwyer model 115-AV 0-0.25" inclined water
manometer (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 manometer is a primary standard and
requires no additional calibration.

The manometer is leveled and zeroed at the start of each test run, checked as
necessary during the run to verify the settings have not changed and again at
the end of each test run. The results of each check are recorded on Data Sheet

#16 in each test run.

BAROMETER CALIBRATION

LoKee Testing Lab uses 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 Model 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, moisture content standard at 12.0% and 22.0%)

in its normal operating range of 11-25%. :

LoKee Testing Lab also has a second moisture meter, Delmhorst Model G-30,
SN 2477 to use as a backup. :



POST TEST METER BOX AUDIT DATA SHEET # 32

UNIT: Jotul FS:SJ DATE : / O- D‘ }/
TEST DATA
RUN # 1 2 4 5 6 7 8 9 10

3
AVG. AH 32 425 4/ 198 3l
MAXYACB-D 3.0 AD 30 A0

Avg. Test Series AH :__ lq\.ﬂ in HyO Test Series Max Vac:3,Q _in Hg
Audit Dry Gas Meter : KZ Correction (Y ) Factor .___]. 019 (mcf)
Test Dry Gas Meter : l-! Correction ( Y ) Factor :___y 923 (mcf)
AUDIT DATA
Audit # 1 Audit #2 Audit #3
BP 30.14 30.14 3014
VAC | 30 2.0 3.0
AUDIT METER :
VOL. Final 34 1. 10D 395.52% Yu3.L 46
(Vw) Initial _.3L-100 341,100 295 .327
Vol. H. 4o 4428 2.11°2
TEMP (°F) Initial B e 923
(Tw) Mid R4 90 9
Final __ Dt 93 ol
CF/oa).  Ave BY (S = 557
AH Initial 1 (YL AL L
Mid NHL W/ He YL
Final __,/4b YL V4L
Avg. k(% 9L N
DRY GAS METER :
VOL. Final ‘ALB S0 ¥)3-Sw BE ALL0
(Vd) mitial X508 RSB SAD K13, 30
Vol. £.,000 5000 A, 106
TEMP (°F) Tnitial _ B %5 &9
(Tm) Mid D3 €t 9
Final _ G5~ .y g 5
CF/oa)  Avg _(84Y3 ) (54T S5)




(Vw) (mef) BP) (Tm) ¥ Factor % Diff. = 2= B » 100
DH Exp

NOTE : mcf = meter correction ( Y ) factor for Dry Gas Meter used as a transfer standard
RUN 1 '

(H9e0 )(Lol9)R M (ST ) BHIETF RIS
¥= : l L >
(5,00 )(30.!4 +%\g—)( s ) JL010.0

Y =

( »fﬁS E ‘Ol-Oci )X100="—'!:5q0 %
904

A%=

RUN 2

o L 14a® )(lord X3049 NSHF)_ 1881 _ %N
(5o )31y +ilfe s FoAm. €

(E3F - DA | ) 100 = =13
909

A%= %

RUN 3

e CBN )01 B N ss))_ el @R
(9. 100 )(3‘0..JL} +_~l:uo_J(55-') ) |82R25.0

13.6
‘ - L]
2088 -8R )0~z
09
NOTE : The Y factor % difference must be < + 5.0 % to be acceptable
INTERPOLATED Y FACTOR
'( L 3 inchH20AH = = Calculated calibration Y factor from calibrations
: ?E ) inch H2O0AH = T Calculated calibration Y factor from calibrations
7 _ ol X100 - 10

[ ‘I

(B) A) (E)

u(ﬂD(s ) -‘%oﬁf o, o ool
C

AT PN S S T

AvgAH Ay A~
[acoll_y chle ], A 909
(F) (G) (C) Interpolated Y factor
Volume Metering System Leak Check :0 » OO0 inch HpO in one minute




DRY GAS METER CALIBRATION

DATE:_ S~/ )= I{ DRY GAS METER :__ /1 BOX:__ S
Wet Test Meter
BAROMETRIC PRESSURE . 30.13 in. Hg. | Correction FactorY= /[, 019
Orifice Manometer Setting,
AH, in. H;0 1 2 3 5 75 1.0
Gas Volume .
Final 352,88 B 357004135, 20F | 3L9.9249 3719 AL | 3%0. L2
Wet Test Met [
o 3 o it DB 939352 985 3P |31.6.30A35.925 | 305,50
W e 43| Gl |eadd | s | Gt | e
Gas Volume 2
Final S.000 |10 [E (oo |23 W Ao RS. oo
Dry Test Meter . ”
Initial O |S.ooo [ 1180 | [3.Lw [43.600 |30, 100
vd ft® e | | ~
Vw ft° 5,00 | LAIW | LIW | K0 | LIO| 500
Wet Test - .
R sd B8 |93 <% | $9 %9
Met y
o Middle 9, |37 |$% 2.9 29 | Y
¥ i
smperae Final XD ! T | K% 9 %9 9
tw ‘o
Average | Dl | 3 | &% ¥4 X 29
Dry Test
Initial D8 [P0 | gY |&S | %A
Met
o Middle 1% B gs |2 |83
Temperat .
" | Final Q0 q 82 |24 Rs |t | B9
tm &Y B
Average | %Y | B! DD S Yo 2B
R i Tl U -2 A A i
va(po + £5) (0 a5 .S | .9z6 | 933 | .9do | .96
Average Y= . IT%




Orifice Manometer
Setting, Delta H
in. H20

METER BOX CALIBRATION

Date : 04/17/10
Calibrated By : JG
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 27.55
Vacuum = 0.0 in.Hg

0.10 0.20 0.30 0.50

Gas Volume Wet Test Meter

Vw, cu. ft.

10.000 10.000 10.000 10.000

Gas Volume Dry Gas Meter

M Final
M Initial
Vd, cu. ft.
Wet Test Meter
twDeg F
twDeg A
Dry Gas Meter
Outlet, tmo 1)
2)
3)
Dry Gas Meter
Inlet tmi 1)
2)
3)

Mean tm, Deg F
Mean tm, Deg A

Results :

=<
]

Averages :

<
il

9.955 19.917 29.861 39.832

0.000 9.955 19.917 29.861
9.955 9.962 9.944 9.971
75 75 75 75
535 535 535 535
75 76 76 "

75 76 77 78

76 76 77 19

75 75 76 76

75 75 76 76

75 75 76 76

75 76 76 77
535 536 536 537
1.004 1.004 1.007 1.005

1.006

in. Hg

0.75

10.000

49.783
39.832
9.951

76
536

79
80
81

76
76
76

78
538

1.007

1.00

10.000

59.728
49.783
9.945

76
536

81
82
83

76
76
76

79
539

1.008
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Last Cal. :S-/0- 70

SO, ROTAMETER CALIBRATION

By ..o Date: 5~/ 1] By : Cilo
Manufacturer : SKC-WEST
SKC ACCUFLOW Digital Flow Calibrator: Model 712 SN : 311325
Barometric Pressure : 20, / [ “Hg Temperature : (95.
RUN # 50 CC/MINUTE 100 CC/MINUTE 150 CC/MINUTE
DIGICAL VOLUME DIGICAL VOLUME DIGICAL VOLUME
1 S5, ¢ {221 124,
2 5% 9 12.1.% /20,3
3 S0/ v 203
4 S5.5 122. S 1702
5 sg\j /23.0 J 11, ,7
6 Slonl 1 22.2 17L&
7 E 1250 12(:9
8 55 R 125 4 L1k
9 ) Lo J710
10 Noif /22-D |7), ¢
AVERAGE 58 44 cc/min 1 22: 2 cc/min )7 1,3  cc/min
SETTING cc/min
0 QL0
50 a8 &
100 1222
150 171.3

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

100 CC / MINUTE =

25 d




Rotameter

200

150

100

50|

S02 Rotameter

05/11/11
| I |
0 50 100 150
SO2 ppm
Regression Output:
Constant 0.28
Std Err of Y Est 5.007144895
R Squared 0.9970307707
No. of Observations 4
Degrees of Freedom 2
X Coefficient(s) 1.1606
Std Err of Coef. 0.0447852654

range-analyze-regression

0 0
50 55.8
100 122.2

150 171.3

200



TRACER GAS TRAIN RESPONSE TIME

DATE: S-/[- 1]
Elapsed Time SO, SO, SO,
Conc. (v.) Conc. (v.) Conc. (v.)
00 sec 499 4499 Sy
15 AYE L 390 ) 390
30 , R NEE) AES
45 Yok 2 (10 y 10
75 LD LOIZ s O]
90 L 003 , L L QO3
105 , 00 | op ,
120 ch ct
135 ’ '
150
165
180
Initial Response ® X 2
95 % Response &9 Gl ¢,/
Flow Rate s /s /=
CEM GAS TRAIN RESPONSE TIME
Elapsed | CO, CcO, CO, 0, 0, 0O, CO CcO CcO
Time Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Cone. (v.) | Conc. (v.)
00sec |, &4¥F | ,4&% | 48% | sO02 ool ooz | 990 hYao | N9
15 1,986 | 488 | 488 | d20 | L gzz | 4920 | ke w0 | S
30 Jiqas | d2n ]l d22 |2 | 240 | ,7290 | o585 | wost | ey
B 1o vz Lo s | eBo |l o8 | o | w2
60 J,oxo | o1% | 019 | 820 | 3% |19 | ool oot ool
S 1037 Y| D% | RS iKY | s | @ 2 P
0 | iozv| ort | oszg |28 | K | 2T
105 | o010 | ooy | vu¥
120 | vooel | ooy | w3
135 | oo oo N ISy
160 &) ch P
165 /
180
Initial
Resspuns ‘ZQ 20 720 5‘ < ..;;' 5 = .5
95 %
Reszons “b 5‘ %~S -ES*S’ S s 446" 4@ Ll o O
re | L) ts!s | Is s | rs |15 |rs |15




ORSAT ANALYSIS DATA SHEET

DATE: & -1

Gas 1 2 3 AVE CONC TANK ID
C0. [ & & o O TR 30
“lo o o ¢ | &

CO, 2.2 |4g7905

0, 12l |new lLot-od
CO HA0  |Eyp, f0aF2012
CO2 210 |Cn ottstl
Oz 204

cO B |Exp- |5-2012
i I PY- 2 2 | L& G2 | Lz |lerEe
“ s |63 |68 | brr | L3S

co | 7, 20 | Qo .0 [ 9%

CO,

O

CcoO
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ﬂAIR LIQUIDE |
. " CERTIFICATE OF ANALYSIS

Customer  :Pacifice Rim Oxygen Service .

P.O. Number :200159 Specification : CUSTOM CERTIFIED
Document # :23639406-1A Phase : GAS

Mix/Lot#  :SFS103795 Cyl. Size  :30AL Valve: CGA 590
Item Number : SFS103795 Pressure : 1667

Valid Until  :4 January, 2012 Volume 1120 SCF

IITJCyhnder Number % CA06641

- Requi’1 L = “‘Actual Equipment Used

' Concep ?0”5 Concentration 9 Analytical Analyt. Callbration
Component 31\«‘!(31.E ° MOLE Uncertainty Scale Inst. Standard
NITROGEN Ba[ance T Balance 2
CARBOTQ*MONOXIDE : . 8. 64: - 8.63% 2 4620 - PQ
© OXYGEN o M iy 20.9 % 2 4620  TB
CARBON DIOXIDE ., ~ L 21% M1% 2 4620 PD
7001-30AL’ % fj " 7 E’*

‘his mixture was certified by analysns using one or more calibration standards prepared with scales
certified against weights:traceable to N.I.S.T. :

- .ommentsi- . 3 o o S S T

’ _.
|

—ewpoint 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.

; % ,.
Prepared by _ ‘Kﬁ / : Date:5-Jan-2007

/

8832 Dice Road -- Santa Fe Springs, CA 90670
Phone (562) 945-1383  Fax(562) 696-7903
‘ ISO: 9001-2000



A-L WELDING PRODUCTS

A Division of Pacific Rim Oxygen Services, Inc.
15700 Nelson Road South « Tukwila, Washington 98188
Telephone (425) 228-2218 - Fax (425) 228-2397

Certificate of Analysis

Customer: AL Welding Products 11-01-07
Product; 5% CO. 12.5% CO02, 12.5% O2, balance Nitrogen
Grade: Certified Standard

Cylinder Number: 487905 - CGA 590

Product Code; 2505COOXCDNTHC Pressure: 1650 psig

Lot Number: K3171302 . Contents: 175 ft°
Mixture Analysis

: | :
Component Specitication Cpncguggﬁon Analytical Method

Oxygen 12.5% : 12,6% MTIGC-TCD
02 . 12.5% 12.2% Varian

co 5.0% 4.9% MTIGC-TCD
Nitrogen Balance Balance MTI GC-TCD

I certify the above referen'ced cylinder was analyzed and found to contain the listed
concentrations. ' '

3 h%ga; V7.1 @z 2l-01-07
omas M Chesser, Chemist Date
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' SCott Specialty Gases

500 WEAVER PARK RD,LONGMONT,CO 80501 Phone: 303-442-4’700 ' m- 303- 95‘!—‘)‘373
. Lt et 4[4 e "__ 2t W
CERTIFICATE OF ANALYSIS: Interference-Free Multn-Component EPA Protocol Gas
Custorner _ Assay Laboratory - Pfo}!ct No.. 0‘-34135-001 ;
ENERGY & ENV MEASUREMENT - iy '

: SCOTT SPECIALTY GASES . -
C/O ED WADINGTON 500 WEAVER PARK RD '~
3730 N. PELLEGRINO DR, _ LONGMONT,CO 80501 " °
TUCSON,AZ 85749 B

. This certificstion was performed according to EPA Traceabllity Protocol For Assay & Certiflcation of Gnauus Callbmlfm Stlndlfdl}
Procedure #G1; Septembear, 1993.

“Cylinder Nimber: ALM052285 Certification Date: 4/21/97 Exp bm- a.rdiz‘lrzodé
{Cﬂlndsrl’tuﬁm'"- 1998 PSIG RPN TR ;
G B CERTIFIED e by

- COMPONENT ~ CONCENTRATION .

SULFUR DIOXIDE * ' 506 PPM " ... #/-1% NIST Traceabls

NITHOGEN -s BALANCE Cwam s Rl vy o v M
;,.*I . L8, %

“ & not'u .7?)).“ cylinder nrn!url Is below 150 pslg. . g he™

' Annlwcll lucurlnr Iv Inclusive of usual known error sources which st least Include precision of the messurement mmuu. ’1‘

« Product cortifiod oo +/- 1% enalytical sccuracy s directly tracesble to NIST standards, "
& Miin PolSt0l has been cortified using cormected NIST SO2 standard valuss
REFERENCE STANQARD

P f "..:“"

TYPE/BRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION
ATRM 1681 ;) 9/27/98 ALMOE9508 488,56 PPM . . - BO2N2
F(ali'*"" t‘l'a v e f- g
~INSTRUMENTAYION S
+INSTRUMENT/MODEL/SERIAL# LAST DATE CALIBRATED .
FTIR System/B220/AAB9400261 . 03/20/97 '
mmszsn READINGS - | , BN i
5},-. el (Z=Zero Gas R=Reference Gas T=Test Gas  r=Correlation Cosfficient). - .
i;' K Flui +dld Analysls Second Triad Analysls i e Coafibration Curve .
Wiy Co IR e et 4
¥." SULFUR DIOXIDE it A
Dite: 0414, Response Units PPM Dato: 04/21/97  Response Unit; PPM emm-ulnm-pm»u
4"' 21-‘0'.:!4‘!'-':1'4-. 12487.72 ‘T12808.77 21203241 A12400.20 T1w008.43 re0.909980.
5 | baasn7s 5 Wate20 72=008.00 A2=400.83 2221.0090 T2=808.78 Csnstantsr ¥
3 | 430 1.0020 L"’ﬁ-un 78 R3ease.e9 " | 2308340  T3=00874  MI=4s0.00 . | get oooobﬁ &
%, _!Mmf' Bob.0 PP Avy, Concentration: 0080  PPW | pev00000 " |




Vmistd) 1.500
mcf 1.004

Hg 30.13
DH 012
temp 68

mi BA ++ 175
Mormality 0.0101

Tank LD. # ALMOS52285

S02 concentration analysis

528

051111

dscf=

Ppm =

Run1
Run 2

Run3
avg.

1

1.500

510
498

501




|

!jAIR LIQUIDE |
—  CERTIFICATE OF ANALYSIS

Customer :Pacific Rim Oxygen Service Inc

P.O. Number :200160 : Specification : CUSTOM CERTIFIED
Document # :23540983-1A Phase : GAS
Mix/Lot # : SFS103340 Cyl. Size : 30AL Valve: CGA 660
ltem Number : SFS103340 - Pressure ~ :2000
Valid Until  :2 January, 2010 Volume : 144 SCF
ST S, R S T - T e T o
Cylinder Number: CC82089 -
'3 - _
; ' o Requested’ Actudlis:. . Equipment Used
,}"B ! s Concentrations :;}ﬁancéilﬁﬁia - %:Analytical Analyt. Calibration
Component: Mo rtainty Scale Inst. Standard
NITROGEN' Balance - a
SULFUR DIOXIDE - 1250BPM.  +-2% 4 4503 GL
6154-30AL

This mixture was certified by anélys?s ‘using one or more calibration standards prepared with scales
certified against weights traceable to N.1.S.T.

Comments:

fo p 2 e . .
i B e e R My et e e e R et — R T 77.Wg—ewpiwmﬂ;&m.ﬂ-r—ﬂ'—ﬁﬁnw—mr1w

Dewpoint calculated to 40° F, unless otherwise stated. Im proper storage or use may affect the accuracy of this standard.
Reported 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

6500 WEAVER PARK RD,LONGMONT,CO 80501 Phone: 303-442-4700 Fax: 303-772-7873

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory Project No.: 08-34135-003

ENERGY & ENV MEASUREMENT P.0O. No.: VERBAL
SCOTT SPECIALTY GASES

C/0 ED WADINGTON 500 WEAVER PARK RD

3730 N. PELLEGRINO DR. LONGMONT,CO 80501

TUCSON,AZ 85749

ANALYTICAL INFORMATION

This certification was pérlormad according to EPA Traceability Protocol For Assay & Certification of Gaseous Callbration Standards;

Procedure #G1; September, 1993,
Cylinder Number: ALMO049127 Certification Date: 4/21/97 Exp. Date: 4/21/2000

Cylinder Prassura®®®: 1880 PSIG

CERTIFIED ‘
COMPONENT CONCENTRATION ANALYTICAL ACCURACY®*
SULFUR DIOXIDE * 1,770 PPM +/- 1% NIST TRACEABLE
NITROGEN BALANCE

%¢° Do not use when cylinder pressure Is helow 160 palg,
- ® Analytical accuracy Is Inclusive of usual known error sources which at least include precision of the messurement processes,
Product certified as +/- 1% analytical accuracy Is diractly traceable to NIST standards.
* This Protacol hes been certified using corrected NIST SO2 standard values, per EPA guldance dated 7/24/98 and will not correlate with uncorrected Protocols.
REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT_

NTRAM-R-1698 7/03/98 ALM057797 3131. PPM SULFUR DIOXIDE
INSTHUMENTATIQ_N_

INSTRUMEQI_'_TIMOI?EUSEHIAL# LAST DATE CALIBRATED ANALYTICAL PRINCIPLE
FTIR System/B220/AAB2400261 . 03/20/97 Bcott Enhanced FTIR

ANALYZER READINGS
(Z=2Zero Gas R =Reference Gas T =Tast Gas r = Correlation Coefficient)

First Triad Analyals Second Triad Analysle Calibration Curve
SULFUR DIOXIDE ®
Date: 04/14/87  Response Unit: PPM Date: 04/21/97  Response Unit: PPM Concentration= A+ Bu+ Cx2 + Dx3 + Exd
21=0.7210 Ri=3127.7 Ti=1767.1 Z1=0.4020 R1=3126.8 Ti=1770.2 r=0.998980 RLEL] '
R2=3131.7 12=4.0770 T2=1788.1 A2=3132.3 i2=0.8540 T2=1769.3 Congstante: A=0.00000
I=4,8770  TI=1708.1 MI=3133.7 23=4.9410 TI=1770.9 R3=31349 B=1.00000 C=0.00000
Avyg. Conosatretion; 1708, PPM Avg. Concentration: 1770. PPM D=0.00000 E=0.00000

. 8peclal Notes: "D m
: ' ANALYST: Voupn

_ DEVON VONFELDT
(T L] '“.v‘”' i



Vmistd) 1.500
mck 1.004

Hg 30.13

DH 0.12
temp 68
mi BA ++ 6 1 8
Mormality 0.0101

Tank LD.# ALMO49127

502 concentration analysis

528

051111

dscf=

ppm =

Runi
Run 2

Run3

avg.

1.500

1770

3

1781
1767

1770




CO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: .OI" 15— 2014
Analyzer: Make: _ HORIBA
Calibration by:_ ("1 (a2 £
Cal Gas Flow; _1.5 SCFH

Model: _PIR 2000 SN: _407069

Measured by: Rotameter

Bp: 24 (Lo Instrument ID;_PRINCO
Temp: —70 Instrument ID:_TR
Cylinders:

00. 00 % C€O,Cyl Press.: H20 psr

1. # AGBTAC 3"A Concentration:
Certified by: A | KL @J»MDE Date: OL}‘" l q n OL"

2. 4 4371905 Concentration:__| 2+ 2.0 % €O, Cyl. Press.: [ He D psi
Certified by: AR LIQUITDE Date:. / [~/ "O;L

3. # CAOGLG Y| Concentration: Al / % CO, Cyl. Press.: / l'l’SUPSI
Certified by: AR LIOIAL BE. Date: / -5 -0

4, # ¢C- |Q.(72) ) Concentration: lo ,Q_JQ_ % CO, Cyl. Press.: /] 22 PsSI
Certified by: AR L) QU TSE Date: 05~ |3 ~0O3

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.

f :ﬁ cO2 . METER DVM METER DVM METER DVM
e 0.C0 | @00 | .000 |cico | O | Qa0 | 100
il EEF/NI % T L B ECTS N e
. 622 | 249 | 249 | 23.9 | 239

"Too0 0.0 | 000 oo | Loy

5= |53




CO, Linear Regression Results:

= B
‘Sr;opm= “-ODLJ31’)7

¥ Intercept (B)=__ 040 2407F

Correlation Coefficient(r) = 9 0[ 9490 9 (&

0.9

0.8

0.7

0.6

0.5 ’f.

0.4

T

0.2

0.1

00%0" 2.5 5 1.5 10 12.5 15 17.5 20 22,5

EPA Span Value =\t 2.0% of 25% CO, = + .5%
Cal Volts = Cal Volt Conc - Std Con¢c = + Conec Diff = + A%

vorrs .40 - 2015 . A0 - 0S5O - 4200
Vs 1234 - 593 . (22 =240 (~aw,

25




C55
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RUN 1 RUN 2 RUN 3 RUN 4 RUN &
09/21/11 09/23/111 09/26/M11 09/28/11 09/29/11
PRE & POST AUDITS

3

2 i
w [
2
] | =
o &) [ [ [ ] &
L. ||
o
=x P

2

_.3 1 1 ] 1 ] 1 1 1 | 1 1 1 1 1

RUN 1 RUN 2 RUN 3 RUN 4 RUN 5§
09/21/11 09/23/11 09/26/11 09/28/11 09/29/11

PRE & POST AUDITS




0, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: 9" ZOﬁZ-O)/
Analyzer: Make: _TELEDYNE Model: _320A SN: __37400
Calibration by:_C.. |~V
Cal Gas Flow: - 1.5 SCFH Measured by: Rotameter
Bp;  2-9.LL Instrument ID;_ PRINCO _
Temp: ) Instrument ID:_ TR
Cylinders:
Lo JOSTAC 2-A Concentiation: OO.C0 % 0, Cyl. Press.: Y20  pg
Certified by:__ ALK LIOUAITE Date: (Q4-19-04
2 44972905 Concentration: |Z. O % O, Cyl. Press.: / HOO psi
Certiﬁéd by: HIK UQLL I_D_E: Date:_. ”" - 07 -
3. # CAOGLG Y | Concentration: a 0.9 % O, Cyl. Press.: (48D psI

Certified by:__ A [ £ LI QUL ITE

Date: ,/"'5" 200+

4, # C,Q ~ [2’75] Concentration: (0 25 % O, Cyl. Press.: _“jiPSI
Certified by: AR LIQMITDE Date; 03 -13-032
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.
# | # 02 METER DVM METER DVM METER DVM
"1'0o | 00.0].000 |opg | @O | Ow | sow
21211260 | 12.L0| .54 | 12l | 1805 | 124 | S
P 1%120.9 209 | .38 | 208 Z33
Y10 626 | 25| 250 | L2 | .25)
S1'ow | 0O | G0 owo |00
05 = ’2 ' ‘-{'75..




O, Linear Regression Results:

Y =MX +B
SlopeM)=____+ Q0 O Py

Y Intercept (B) = _= o3I

Correlation Coefficient(r) = hq Cﬁcl - SJ
—veeall
1
0.9
0.8
0.7
0.6
0.5 e
0.4
0.3
0.2 / :
0.1 /
ogm’ 2.5 5 35 10 25 15 175 20 22.5
EPA Span Value = + 2.0% of 25% O, = £ .5%
Cal Volts = Cal Volt Conc - Std Conc = *+ ConcDiff = + A%
;H(?LP'Irs 533 « 0% WA = 01 =73
vorrs 2251 - 295 . 625 - 2S5 - 40

25
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RUN1 RUN2 RUN3 RUN4 RUNS
09/21M1 09/23/11 09/26/11 09/28/1 09/29/11
PRE & POST AUDITS

3

2 -
w [
o
=
o
w o o
L.
L
a
S

RUN 1
09/21/11

RUN 2

08/23/11

RUN 3

09/26/11

RUN 4

09/28/11

RUN 5

09/29/11
PRE & POST AUDITS




CO ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: q - ZO- ZO”
Analyzer: Make: _ HORIBA Model: _PIR 2000 SN: _408005
Calibration by:_(.
Cal Gas Flow: _1.5 SCFH v] Measured by: Rotameter
BP; 14 ' QL: Instrument ID:_ PRINCO
Temp: % O InstrumentID:_ TR
Cylinders:
1. # ié?‘m(‘_ A Concentration: OD.00 % CO Cyl Press.:qu PSI
Certified by: f‘“fj LHOLL [TNE Datczoq' N (Q"Qq’
2 4 HE905 Concentration: 4+ 9O % €O Cyl. Press.._| 100 psi
Certified by:__ P11 R[] QLLITNe Date;_[ (- 1-0%
3. # CAO0LGY | Concentration: 503 % €O Cyl. Press.: |4&0ps1
Certified by: AR u@‘_i |1 DE Date:__I~ 5;_;00-9‘
4 4 L0 -1272) Concentration;__| . I & % CO Cyl. Press.: [{ 6O psI
Certified by:_ Y 121 1 QUIDE. Date: 03-[2 -0
Analyzer: Calibrated Range:_0-10.0 % Output:_0-1.0 V.
Flow: _1.5 SCFH ) Measured by: Rotameter
Calibration Results
Point [CYL. % EXPECTED ACTUAL ADJ.
ik ## CcO METER DVM METER DVM METER DVM
1 1 O'_@ w'o 000 ] O, I UUL:) Q,w |Cow
z 21490 [ A0 | 490 (432 | «48) |40 |40
i 9775 b3 | B | A3 | D
198 | 148 | 198 |15 | .195
5 1 1] @.00| 00.0 | . QOO| 000 | ()
5= 5 ! 00(/




CO Linear Regression Results:

Y=MX+B
Slope (M)=_ 00127

Y Intercept (B) = __» [ob1 347

&9 G
Correlation Coefficient(r) = v 9 A9qH L

oo 9999859

0.9

0.8

0.7

0.6

0.5 )

0.4

0.3

0.2

0.1

0{@'6 1 2 3 4 5 6 7 8 9

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

ors B - D BB - O

S

!

%!((;YTS NS }c‘iS B 20RO =300

|



co C55

% DIFFERENCE

ZEROI

F @ B B B ® 5 ® B

4

-1

2

RUN 1 RUN 2 RUN 3 RUN 4 RUN 5§
09/21/11 09/23/11 09/26/11 09/28/11 09/29/11

PRE & POST AUDITS

% DIFFERENCE

SPAN

Ps

1 L L 1 1 1 | 1 1 1 1 1 1 | | L L ] | 1 1
RUN 1 RUN 2 RUN 3 RUN 4 RUN §
09/21/11  09/23/11 09/26/11 09/28/11  09/29/11
PRE & POST AUDITS




SO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: icf’ 20“10”

Analyzer; Make: _ HORIBA Model: _PIR 2000 SN: 403019
Calibration by; L. )
Cal Gas Flow: _1.5 SCFH U Measured by: Rotameter
BP: .2 a. LJQ Instrument ID:_ PRINCO
Temp: 10 Instrument ID:_ TR
Cylinders:
1. # ___'Uog TA’& %’ A Concentration:___ O Q0 % SO, Cyl. Press.: 420 PSI
Certified by: AR LIOMIBDE Date: 04" < 'OLf
2. # &Q%Z_O%q Concentration;_[ Z5() % SO, Cyl. Press.: 1E(8(-’ PSI
Certified by:_ MR LI QUL Date: /= B~ 2002

3. # ALMO j‘f*“:? o Concentration:__| /) /() % SO, Cyl. Press.: K4D PpsI
Certified by: oot oPel ALY GHSES Date: 05-15-97)

4. # (LMD DUANS Concentration:__ 2 Ol % SO, Cyl. Press.: SQ& PSI

Certified by: 0 OTT S Pt ALY GHOCSDate: (055 [ ©2-417)
Analyzer: Calibrated Range:_0-2500 PPM Output:_0-1.0 Vi
Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results
Point |CYL. PPM EXPECTED ACTUAL ADJ.

O.00 | 00.0 | .00 | .6V oo | 000 | ow
1250 | S0.0 | .500 |33 | 803 500 | .5wW
1720 | 0% | .708 | 2le 210
50 | 202, | .202, | 2vs 1204
0.00 | 0.0 | .00 |0.00 Q)

S02 METER DVM METER DVM METER DVM |

] B] W M|
= Al W N =%

S = ( 2.*~/L~"‘)Z-"‘—



SO, Linear Regression Results:

Y=MX+B
Slope (M) = O 1L

fﬁcient(r)= Qqqqciot }3
1= hqqqc‘%—p_’.}

Correlation Coe

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

000 250 500 750 1000 1250 1500 1750 2000 2-250 2500

EPA Span Value = + 2.0% of 2500 PPM SO, = + 50 PPM
Cal Volts = Cal Volt Conc - Std Conc = + Conc Diff = + A%

G A
Pos 210 = |50 . 17900 S = o200
Loy L 205 - 5125 . 5060 LS® - 200
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of Analysis

ANALYTICAL CONTROL LABORATORY ANALYSIS
METHYLENE CHLORIDE - OPTIMA

Catalog No. D151 July 23, 2003
Lot No. 035941

This is to certify that this lot was tested and found to comply with the spemf cations for this product.
The following are the actual analytical results obtained:

TESTS ACTUAL ANALYSIS

Assay
Color
Description
Free Halogens
Identification
Fluorescence Background (as Quinine Sulfate)
Certified for EPA Test #1625
Pesticide Residue Analysis (as Heptachlor Epoxide)
Density (g/ml) at 250C
Optical Absorbance At 254 nm
At 240 nm
At 233 nm
Refractive Index at 250C
Residue after Evaporation
Titratable Acid '
Preservative (Amylene)
Water (H20)

Chemical Division
1 Reagent Lane

99.9%

5 APHA

Clear, Colorless Liquid
Pass Test

Pass Test

Not more than 1 ppb
Pass Test

Not more than 10ng/l
1317.

. 0.002

0.10

0.54

1.4209

0.4 ppm
0.00004 Meq/g.
64 ppm
0.008%

F iSI‘IEI'.. " Fair Lawn, N.J. 07410 Approved By:

® age 201-796-7100 Edgar E Hess
Scientific Q.C. Laboratory Manager




of Aualyeis

ANALYTICAL CONTROL LABORATORY ANALYSIS
METHYLENE CHLORIDE - OPTIMA

Catalog No. D151
Lot No. 035941

July 23, 2003

This is to certify that this lot was tested and found to comply with the speclﬁcatlons for this product.

The following are the actual analytical results obtained:

TESTS

Assay
Color
Description
Free Halogens
Identification
Fluorescence Background (as Quinine Sulfate)
Certified for EPA Test #1625
Pesticide Residue Analysis (as Heptachlor Epoxide)
Density (g/ml) at 25°C
Optical Absorbance At 254 nm
At 240 nm
At 233 nm
Refractive Index at 250C
Residue after Evaporation
Titratable Acid
Preservative (Amylene)
Water (Hp0)

Chemical Division
1 Reagent Lane

ACTUAL ANALYSIS

99.9%

5 APHA

Clear, Colorless Liquid
Pass Test

Pass Test

Not more than 1 ppb
Pass Test

Not more than 10ng/1
1317/~

0.002

0.10

0.54

1.4209

0.4 ppm

0.00004 Meq/g.

64 ppm

0.008%

Fis"er Fair Lawn, N.J. 07410 Approved B y:

e ege 201-796-7100 Edgar E Hess
Scientific : Q.C. Laboratory Manager




KE ITH LEY Keithley Instruments, Inc.
28775 Aurora Road

Cleveland, Ohio 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.

James A. Crane
Metrology Services

PA-214 Rev. E



KE IT H L EY Keithley Instruments, Inc.
28775 Aurora Road

Cleveland, Ohio 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.

/Wﬂ,//. A

James A. Crane
Metrology Services

PA-214 Rev. E




KE ITH LEY Keithley Instruments, Inc.
28775 Aurora Road

Cleveland, Ohio 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.

%Wa% AN

James A. Crane
Metrology Services

PA-214 Rev. E



Keithley Instruments, Inc.
KE ITH LEY 28775 Aurora Road
Cleveland, Ohio 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.

%—M%. A

James A. Crane
Metrology Services

PA-214 Rev. E



KE ITH LEY Keithley Instruments, Inc.
28775 Aurora Road

Cleveland, Ohio 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.

%pw/. .

James A. Crane
Metrology Services

PA-214 Rev. E






F;?'::.A{;)fx OMQI Fuﬁ. ’ {_ooed Ca)cu (a‘"’i‘loﬁb %f‘ "H’\ﬂ,
- Jotul Fss

LIS”
3 |a [%,5' .
{
) )
v
. _ Yy
Y. ® ) 2"
< w4 o T
A= 20"

195" x [1.975"
- R= 20"'x Q"

% L3S
(x>~ C= 45" x 25" %375

{\

- HILEBS

= _=T13.s0b
= =133, 5%
H6SS. 9’
Q.694 §3
Fue.l Load \/\Je{%\\jg
Lowy Toleed '
|70

(%D Ao}







i

JOTUL

August 31,2011

Mr. Chip Wadington

Lokee Testing Laboratory
13235 Prairie Circle East
Sumner, Washington 98390

Dear Mr. Wadington,

The following is guidance for adjusting the air control of the Jotul F 55 in order to
achieve burn rates in the appropriate categories. The blower speed for each test category

is also indicated.

The primary air is operated by a single control located below the ash lip at front center of
the stove.

The secondary air is controlled through an opening located at the center rear bottom of
the stove. Secondary air is a non-adjustable fixed opening size.

Air Control and Blower Setting

Burn Rate Primary Air Blower Speed / Time on
Low (Min. dry kg/hr) 9/32” open Low / On at 30 minutes
Med. Low (< 1.25 dry kg/hr) 3/8” open Low / On at 30 minutes
Med. High (1.25-1.90 dry kg/hr) 5/8” open Low / On at 30 minutes
High (Max dry kg/hr) Max. open High / Entire test

Air and blower setting information contained in the operation manual will be presented in
a way as to be representative of the information contained above.

Sincegely ™™~
QU \u&(fw\

Roger W. Purinton

Product Development Manager
Jotul North America

55 Hutcherson Drive

Gorham, Maine 04038



5.2 How your Jotul F 55 works

When used with dry wood and a well-drafting chimney
system, modern non-catalytic wood stoves burn fuel )
efficiently by the precise control and delivery of primary (7=>)\ Secondary Air
and secondary air to the fire. '

Exhaust

)

Primary Air

Primary Air is drawn into a front inlet in the stove bottom Figure 16. Combustion air paths
and directed through a regulator shutter under the front
door before entering the lower fire chamber. Additional
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5.0 Operation WARNING
ALWAYS WEAR STOVE GLOVES WHILE TENDING THE FIRE.
NEVER ALLOW THE FIRE TO REST DIRECTLY ON THE
: : eT ; GLASS. KEEP THE LOGS SPACED AT LEAST ONE INCH FROM
;';ai;e ’:3?::&?‘;'{3"“2';%““'0" before building/the st THE GLASS TO ALLOW FOR PROPER AIR FLOW WITHIN THE
y = STOVE. AVOID STRIKING THE GLASS WITH LOGS.
. OPERATE THIS STOVE ONLY WITH THE FRONT DOOR
5.1 Use Solid Wood Fuel Only FULLY CLOSED OR FULLY OPEN WITH THE OPTIONAL
This stove is designed to burn natural wood only. Wood SPARK SCREEN IN PLACE. OPERATION WITH THE DOOR
that has been air-dried for a period of 6 to 14 months will PARTIALLY OPEN MAY RESULT IN OVER-FIRING. IF THE
provide the cleanest, most efficient heat. DOOR IS LEFT PARTIALLY OPEN, GAS AND FLAME MAY
BE DRAWN OUT OF THE STOVE CREATING SAFETY
Do not burn: RISKS FROM BOTH FIRE AND SMOKE.
« Coal « Treated or painted wood
= Garbage = Chemical Chimney cleaners
» Cardboard - Colored paper i
 Solvents  Any synthetic fuel or logs
= Driftwood -« Laminated wood :t' .
The burning of any of these materials can result in the :
release of toxic fumes. Never use gasoline, gasoline-type
lantern fuel, kerosene, charcoal lighter fluid, or similar \Y %
liquids to start or “freshen-up” the fire. Always keep such e
liquids away from the heater at all times. / " KS
Important: Never build or allow the fire to rest directly on S P ﬂ ™
the glass panel. Try to keep the logs spaced at least one 1 J J
inch from the glass to allow for proper air flow over the
glass and within the firebox. \
aw

primary air is directed to the top of the load door to act as Volatile gases, released unburned from the fuel bed, rise to

an air wash to help prevent extreme soot build-up on the the baffle where they are turbulently mixed with the hot,

glass panel. The amount of primary air available to the fire fresh oxygen. Secondary combustion then occurs before the

determines the intensity of heat output and rate of fuel gases pass into the heat exchange chamber. See fig. 16.

combustion; the greater the amount of air, the greater the
heat output, the faster the wood burns. The primary air . .
setting also determines the effectiveness oftf?e air vrvs;sh 5-3 Controllmg the Fire

over the glass; the higher the setting, the cleaner the glass. Combustion intensity is controlled by the position of an

air shutter located under the front door. You adjust its

position using the handle located under the ash lip. Slide

the handle to the left to decrease air to the fire. Sliding it

to the right increases air delivery and consequently, fire |
intensity. See fig.17. The shutter regulates and directs |
primary air to the front of the burn chamber. Push it to

the right to allow maximum air to support combustion. It

should be fully open when first starting or rekindling a fire,

or when greater heat output is desired.

Additional air is separately directed into the top of the fire
chamber to support combustion of exhaust gasses before
passing out of the stove. This unregulated Secondary Air
enters through an inlet in the rear of the stove bottom
and is heated as it passes through the rear of the stove
into a two-tiered manifold at the top of the firechamber.
Additional secondary air is directed through a stainless
steel tube built into the baffle plate hinge.
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5.4 Air Control / Blower Settings

Use the following guide for best performance.
Burn Rate Air Control Setting Blower Speed

Min. Low Min. Open Low / On at 30 min.
Med. Low 3/8” Open Low / On at 30 min.
Med. High 3/4” Open Low / On at 30 min.
High Max. Open High 7 On

314"
Rl
AN

) ! »
7/ %
Yol B %
Minimum / H Maximum
Medium 2
Low Medium

High

Figure 17. Air Control Settings

5.5 Break-In Procedure

Although your Jgtul F 55 is constructed of welded, 1/4”

steel plate, it also incorporates cast iron components. This
material requires the stove to be“broken-in” gradually so
that heat expansion does not occur too quickly and cause
damage. The following steps describe the proper break-

in procedure for your stove. Use a magnetic stove-top
thermometer to monitor stove temperature, placed directly
on the cook plate.

Set the Primary Air Shutter fully open, all the way to the right.

1. Light a small fire of newspaper and kindling at the
front of the stove. Gradually add small pieces of wood,
but only allow the stove to reach a maximum surface
temperature of 200°F (93° C). Continue burning at this
low rate for approximately 1 hour.

2. Allow the stove to cool to room temperature.

3. Light a second fire, allowing the stove to reach a
maximum temperature of 300°F (149°C) for 1 hour.

4. Cool the stove to room temperature.

5. Light a third fire and gradually allow the stove to reach a
surface temperature of 400°F (204°C)

6. Cool the stove to room temperature. This completes the
“break-in" procedure.

Note: If the temperature exceeds the limit during any
break-in fire, move the Air Shutter all the way to the left
to shut off the air supply completely. It is normal that the
stovetop temperature will continue to climb until the fuel
burns down somewhat. Once the fire is out and the stove
has cooled to room temperature, continue the break-in
procedure. Never attempt to reduce the temperature by
removing burning logs from the fire.

139473 10/14/1

Break-in Odors: It is normal for a newly-painted
stove to emit odor and smoke during the first
few fires, and these may set off smoke alarms.
This condition is caused by curing of the high
temperature paint and will diminish with each
subsequent fire, It is advisable to open windows
or doors to provide plenty of fresh air and cross-
ventilation during the break-in period.

5.6 Starting and Maintaining a Fire

Burn only solid wood directly on the bottom of the stove
firechamber. Do not elevate the fire in any way.

We recommend use of a magnetic stovetop thermometer
to monitor the surface temperature of the stove. Locate
the thermometer directly on one of the rear corners of the
Griddle plate. The optimum surface temperature range for
most efficient combustion is between 400° and 700° (204°C
-371°C). Chimney draft should be in the .05 - 1.0 w.c. range.

1. With the Primary Air Shutter in the full open position
(to the right), start with several sheets of crumpled
newspaper placed directly on the grate. On top of the
newspaper, place several pieces of small dry kindling *
(1” - 2”in diameter or less) with two to three larger logs
(approx.3” to 4” in diameter) on top.

2. Light the fire and close the door. Allow the chimney to
warm and establish a strong draft. Use your stove glove
and slowly build the fire by adding larger and larger
logs. Be sure to follow the break-in procedure (Sect. 5.6)
before creating a hot fire that might damage the stove.

3. Once the stove has reached a surface temperature range
of between 400° and 700°, (204°C -371°C), adjust the
primary air control lever as appropriate to generate the
desired heat output and burn time.

With time and experience, you will soon become
acquainted with the operating characteristics of your
particular installation.

You can also monitor stove performance through the
window. Peak combustion efficiency occurs when exhaust
gas is burned at the baffle in the top of the firebox. This is
apparent as rolling yellow-orange flames appearing at the
secondary air ports in the underside of the baffle plate and
forward tube. At this stage, little or no smoke will be visible
exiting the chimney.
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WARNING:

NEVER OVER-FIRE THE STOVE. IF ANY PART OF THE
STOVE OR CHIMNEY GLOWS, YOU ARE OVER-FIRING.
A HOUSE FIRE OR SERIOUS DAMAGE TO THE STOVE
OR CHIMNEY COULD RESULT. IF THIS CONDITION

OCCURS, IMMEDIATELY CLOSE THE AIR CONTROL.

5.7 Adding Fuel

Follow this procedure when reloading the stove while it is
still hot and a bed of hot embers remains:

+ Always wear gloves when tending to the stove.

« Adjust the Primary Air Shutter Lever to the fully open
position and open the baffle plate. Wait a few seconds to
re-establish strong draft before opening the load door. This
will allow fresh air to flush the firebox and prevent smoke
escaping when the door is opened.

= Open the door slightly, and hesitate a moment to allow
exhaust purge, then open the door fully.

* Use a stove tool or poker to evenly distribute coals and
embers around the firebox.

+ Load the fuel, usually with smaller logs first.
» Close the door, being sure to latch the door tightly.

+  Wait 510 minutes to re-establish the fire before
setting the air controls for the desired heat output and
burn time. (If there is at least a 2” thick ember bed
when reloading, it may be possible to close the door and
immediately adjust the air control setting).

» Set the Air Shutter for the desired heat output.

5.8 Open Door Fire-viewing

Warning: This stove should be operated with the door
either fully open with optional Spark Screen in place or
with the door fully closed. If the door is left partly open,
there is risk of overfiring. Also, gas and flame may be drawn
out of the fireplace stove opening, creating risks from both
fire and smoke.

Be aware that, when operating with the door open, there
exists the possibility of carbon monoxide generation by
charcoal, Good draft is essential to minimize the potential
for CO to be introduced into the living space. Be sure
adequate fresh air and ventilation are available to the stove
when using the spark screen,
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5.9 Creosote Formation and the
Need for Removal

When wood is burned slowly, it produces tar and other
vapors that combine with moisture to form creosote.
Creosote vapors condense in the relatively cool chimney
flue, and creosote residue accumulates on the flue lining.
When ignited, this creosote fuels an extremely hot fire.

The chimney connector and chimney flue should be
inspected at least bi-monthly during the heating season to
determine if creosote buildup has occurred.

If creosote has accumulated, it should be removed to reduce
the chance of a chimney fire,

In the event that creosote ignites in the flue, the resulting
fire is often accompanied by a roaring noise and crackling
sound as flakes of burning creosote break loose. If you
suspect you are having a chimney fire,Immediately close
the air controls and make sure the door is closed securely.
Call the fire department and have everyone leave the house.

Do not attempt to extinguish the fire. Opening the door will
only supply additional oxygen and intensify the fire. When
the fire in the flue has subsided, resist the temptation

to open the door to check on the fire. The fire may have
suffocated, but could re-ignite with a supply of fresh air.
After a chimney fire, do not use the stove until the chimney
connector and flue have been cleaned and inspected to
ensure no damage has been sustained.

See Section 6.6 of this manual regarding chimney cleaning.

5.10 Ash Removal

Remove ashes whenever accumulation nears the primary
air port located inside the firechamber just under the door
opening.

Always wear safety gloves when handling the ashes.

Ashes should only be placed in a metal container equipped
with a tight sealing lid. The container should be placed on a
noncombustible floor or on the ground, well away from all
combustible materials, pending final disposal. If the ashes
are to be disposed of by burial in soil or otherwise locally
dispersed, they should be kept in the closed container until
all cinders have thoroughly cooled.
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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 a specific required data are given on the raw data sheets themselves.

For example, the particulate emission rate in g/dscf is calculated 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. Hy0), and average Barometric
pressure (in. Hg) are recorded and av.f*eraged. Each of the averages for these parameters are used in
equation 1 on P, 7 where the volume|(MCF) is converted to dscf.

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 calculated 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 to P. 6 and the net gravimetric catch (g) is calculated, as well as
front half and back half catch 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.

P. 10 The uncorrected moisture meter readings are corrected for pin insulation and may or
may not be corrected for ambient (wood) temperatures. All corrections are based upon the
correction equations or tables supplied by the moisture meter manufacturer. (These are
standard, known corrections.)

P. 11 The moisture meter readings are corrected as discussed above.



P. 12 The gas concentrations shown for each gas monitored (CO», O, CO and SO,) 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 SO concentration 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 Tables 3-5 on the computer

printouts:

Dry Gas Volume (standard):

Vm*l7.65*mcf*(Pw+—A£)
13.6

Vin(std) =
b Tw

Volume of Water:

Vulua) = (0.04707)(ml! H20)

Moisture Content:

Vw
Bw=| —— [*100
[Vw+Vm(std)]

Dry Burn Rate:

Br:[th—(th*%HzO) 4 60
2.2046 0




Where:

Carbon Balance (Ny):

KsNc
Nt=
(YCO2+ YCO + YHC)
Stack Flow Rate (Qgq):
Qs = KsNiBr
Particulate Concentration (Cg):
Mn
Cs =
Vm(sd)
Particulate Emission Rate (E):
E = CQu
Proportional Rate Variation (Pr):
Si * Vi
L .. T
103" [Si* Vaican]
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 Ib/Ib (English)
1000 g/kg (mefric)
Ky = 0.02406 dsm?/g-mole(metric)

384.8 dscf/lb-mole (English)



Tstd =
Vm =

Vm(std) =

Vw(std) =

w“rt=

Yco=
Ycoz2=

YHc=

13.6=
60 =

100 =

Total amount of particulate matter collected, mg.

Dry gas meter correction factor.

Gram atoms of carbon/gram of dry fuel (1b/lb), equal to 0.0425.
Total dry moles 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, dscf/hr.

Concentration measured at the SO analyzer for the "ith" 5 minute
interval, ppm.

Concentration measured at the SO, 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 (dcf).

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 COy (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.



MS5H 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.

Desiccant

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 into 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 M5H for the particulate sampling procedure and collects the

required data so that efficiency of a unit can be calculated using the Oregon Method.

TEST FACILITY AND WOOD HEATER EQUIPMENT LIST

L. 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 flue 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 wooden supports.
5. Platform Scale
Platform (30" X 30" deck)
Manufacturer: Weightronics
Model: platform: DS-014/SN 4479 readout: W1-110/SN 016409
Type: Electronic
Range: 0-1000 Ib.



Capacity: 1000 Ib.
Resolution: 10.1 Ib.
Accuracy: 10.1%
Fuel Balance Scale
LoKee uses the platform scale listed above to weigh the fuel charges.

Fuel Storage Area
LoKee stores the fuel in a humidity and temperature regulated room.

Moisture Meter

LoKee has two moisture meters which it uses to determine wood moisture levels.
The primary meter is:

Manufacturer: Delmhorst Instrument Co.

Model: RC-1C/SN 16152 with 26-E probe and #496 insulated pins.
Type: Electrical Resistance
Resolution: +0.1% moisture
Ranges: 6-11%, 11-25%, 25-80%
Accuracy: Moisture Content Accuracy
6-12% 10.5%
12-20% +1.0%
20%-saturation point +2.0%
Type of Calibration: The RC-IC 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 moisture mefer:
Manufacturer: Delmhorst Instrument Co.
Model: G-30SN/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 1+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.



10.

11.

12.

13.

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 -58

°F to 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.

Draft Gauge
Manufacturer: Dwyer
Model:
Type: Inclined Water Manometer
Range: 0-0.25" water
Resolution: 0.001" water
Accuracy: +0.001" water (readability)
Anemometer
Manufacturer: Dwyer
Model: 480 Vaneometer/SN S 222 D
Range: 0-400 FPM
Accuracy: +5% of full scale from 0-1 FPM
Humidity Gauge
Manufacturer: Bacharach
Model: SAC
Type: Sling Psychrometer
Range: Wet Bulb: 30-110 °F
Dry Bulb: 30-110 °F
Resolution: %1 °F
Accuracy: #1°F
Barometer
Manufacturer: 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.

Equation 6.3.1a of the "Standard 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 SO injection rotameter (Tr), pressure
(inches HyO) at the SO, injection rotameter (Pr), SO, injection rate (cc/min), barometric pressure (BP)
(inches Hg), stack gas SO, concentration (ppm S0O,), 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

L. Calibration Gases ,
LoKee uses vendor certified (+2.0%) calibration gases for each CEM. The concentrations
purchased coincide with ranges specified in M5H. Upon receipt of the cylinder, the
concentrations are verified with Method 3 (ORSAT) analysis.

2 Flow Regulators
LoKee uses a variety of standard gas flow regulators to meter the flow 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:
SS probe
Glass 4" MSH filter and holder in a heated box



4 1000 ml glass impingers
Glass 4" M5H filter and holder
Indicating silica gel
Type K thermocouple to monitor exit gas temperature
Thomas pump
Filters
The filters used are the same as EPA MS5H 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 volume. The resolution is 0.01% CO. The manufacturer's specification
given for linearity is +1.0%.
COy Analyzer
Horiba PIR 2000/SN 407069
The CO, 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.

2.  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 ml of water.

4.  Remove the second filter holder from the train and change the filter.

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.



9.  Turn on the heat in the sample box. Adjust Variac voltage controller so that temperature
in the sample box does not exceed 248 °F.
10.  Open the bypass valve on the pump.
11. Connect the probe to the zero/span gas delivery line.
12.  Turn on the zero gas and adjust the flow rate to 1.5 SCFH.
13.  Wait until the zero gas has completely flushed the train and a stable reading is obtained.
14. Record the zero gas readings of the DVM on Data Sheets #15.
15. Turn off the zero gas at the cylinder.
16. Disconnect the zero/span gas delivery line from the zero gas cylinder.
17. Connect the zero/span gas delivery line to the span gas source for each analyzer.
18. 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 all three analyzers are spanned properly.
19. Record the span gas readings of the DVM. Record the analyzer's output and all other
pertinent information Data Sheets #15.
20. Turn off the span gas at the cylinder.
21. Disconnect the probe from the zero/span gas delivery line.
22. Insert the probe in the stack.
23. Close the bypass valve on the pumps.
24. 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.
2 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 (COp, Oy and CO) analyzer data and the SOy
analyzer data on Data Sheet #12.
c. Record the remainder of the temperature data.

Post Test Checks and Audit Procedures

1.

- ol

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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10.

11.
12.
13.
14.

15.

16.

17.

Determination of the Combustion Gas Train's Response Time

1.

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.

Turn 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.

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.

a Leak check the combustion gas (CEM) analyzer train.

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 begin 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 verify results.



E.

Zero % Difference =

Span Act % Difference =

Calibration and Audit Procedures for the Combustion Gas Analyzers

1. Calibrate by presenting zero and span gases to each analyzer at the probe and through
the entire sampling train. (See Sections 6.7.2 and 6.9 [M5H].) Record the responses on

the appropriate calibration forms.
2. Immediately 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

analyzer's response on Data Sheets #15.
3. Calculate 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)

Act Response (% or ppm) - Exp Response (% or ppm) 100
Full Scale Value (% or ppm)

Then refer to Section 4.2 and 4.3 (M5H) to determine whether the audits are acceptable or not.

TRACER GAS (SO,) EQUIPMENT

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.
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.

Temperature
The temperature at the injection rotameter is measured with a type K thermocouple.

Injection Gas
Pure SO9, 99.999% pure, released from the cylinder through a SS regulator and shut off valve.



10.

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 probes.

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 to 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 M5H 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 SS flowmeter.

TRACER GAS TRAIN OPERATING INSTRUCTIONS

A.

Pretest Preparation and Checks and Audit Procedures
1. Clean the probe with a brush. After cleaning, seal the end of the probe,

Note: Do Not Use Acetone Or Other Organic Solvents 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.




Turn on the pump.
Perform a leak check on the entire tracer gas train. This is done by placing the SO

6.
exhaust line in water. A successful leak check is accomplished when no bubbles are
detected.

T Slowly remove the plug from the end of the probe to prevent any back flushing.

Turn off the pump.

9. Bypass the pump.

10. Connect the probe to the zero/span delivery gas line.

5 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 SO 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 furnace 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 SOy.

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.

10
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Monitor the SO, concentrations in the stack and stack gas flow rates in order to
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 thereafter, record the SO analyzer output in
volts and the stack gas SO, concentration in order to calculate the stack gas flow rate
and determine the correct AH for the meter box.

Also monitor and record the temperature at the Rotameter (Tr), pressure at the
Rotameter (Pr), barometric pressure (BP) SO, injection rate (cc/min) and static pressure
on Data Sheets #2 and #12.

Post Test Checks and Audit (Zero/Span) Procedures

I;
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10.
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 #15.

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 SOy concentrations in the

ranges normally encountered during wood stove testing.

11



8.

Sample flue gas with SOy concentrations until a stable reading is obtained. It is best to
determine the tracer gas train's response time during the "charcoal phase" of a test burn
so that the SO, concentrations are as stable as possible.

Remove the probe from the stack, noting the exact SO, concentration as measured by
the DVM and starting a stop watch at the exact time of removal.

Observe the stop watch and DVM. Record the length of time to the initial response, i.c.,
when the SO, levels begin to decline.

Continue observing the stop watch and DVM. Record the time when the SO) analyzer's
output equals zero (0.000 v.).

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.
Immediately prior to and after each test run, present the zero and span gases (o the
analyzer through the entire sampling train as is discussed in Sections A and C. Record
the analyzer's response on Data Sheet #15.

Calculate the + concentration differences and actual percent difference as follows using
values obtained in #2 above as the expected response. All calculations are to be based

upon the actual gas concentration involved.

+ Concentration Difference = Actual Conc (%) - Std Conc (%)

Zero % Difference =

Span Act % Difference =

Act Conc (% or ppm) - Std Conc (% or ppm) *100
Full Scale Value (% or ppm)

Act Response (% or ppm) - Exp Response (% or ppm) , 100
Full Scale Value (% or ppm)

Then refer to Section 4.2 and 4.3 (MSH) 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.

12



Check the operation and output of the thermocouple readout using the Omega NBS Traceable
Thermocouple Simulator. 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.

One hour before the actual 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

A.

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 Sheets #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 rotten
areas. _

The spacers shall measure 1 x 5 x 1" (nominally). The spacers shall be free of knots, sap seams
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 piece. 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.
% moisture (dry basis) = 1 - dried W?Ight *100
wet weight
H. Calculate the density.
Doty (200} = 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.

85 Add approximately 0.3 1b. of wadded newspaper to the stove. Record weight of newspaper on
Data Sheet #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.
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.

I Set the stove's air draft control(s) at the desired setting a minimum of 1 hour before the test run is
to begin.

3 As necessary set the heat exchange blower(s) at the specified setting a minimum of one hour

before the test is to begin.

14



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 coal bed, level the coal bed and/or remove coals during the first 45 minutes of the hour
immediately preceding the start of the test. Record all information concerning raking, fuel
additions, etc. on Data Sheet #13.

If necessary, sometime during the last 15 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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