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TEST SERIES INFORMATION
Unit name and model number: F500
Type of unit: Wood Heater
Manufacturer: Jotul U.S.A., Inc.
Address: 400 Riverside Steet
Portland, ME 04104

Contact: Roger Purington

Phone Number: 207-797-5912

Fax Number: 207-772-0523

Observers: None

Date Rev’d: 09/18/2001 Aged: 04/25-26/2002  Tested: 05/15-21/2002

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

Test Location: 13235 Prairie Circle East
Sumner, WA 98390-7250
Test Site Elevation: 500 feet above sea level
LoKee's Field Team

Team Members: Chip Wadington
Deborah Wadington
Joy Venton

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
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AGING DATA SHEET

UNIT : Fsoo DATE: 4-2S-0%2

Hr # | DATE | TIME | TEMP | TEMP Hr # | DATE | TIME | TEMP | TEMP
. Fhox 1 Sec 2 1 2

1 |Y415-04 1ho | 23 [1HQ 26

2 G 200 | Wl | LbLS 27

3 I 1310 | 970 |1\GY 28

4 4 1410 | o | [12& 29

5 " ISio | 1 | 240 30

6 |40 J210 | 12 |I31S 31
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LOKEE TESTING LABORATORY.
13235 PRAIRIE CIRCLE EAST, SUMNER, WA 98390-7250
Phone (360)-897-9685

To: Robert C. Marshall, Jr., US EPA

From: Chip Wadington, LoKee Testing Laboratory

Subject: Wood Stove Certification Test Notification

This is to notify EPA that:

Manufacturer's Name: JOTUL USA INC.

Address: 400 Riverside Street
Portland, Maine 04104

Contact: Shawn Malloy

Phone: 1-207-797-5912

has scheduled the F-500 for certification testing at LoKee according to the following:

Dates Date Notification | Date Notification Testing Activity
Scheduled Sent Canceled (if any)
9/17-21/01 8/9/01 None
9/14-28/01 8/9/01 None
10/1-5/01 8/9/01 None
10/8-12/01 8/9/01 None
10/15/19/01 8/9/01 None
11/5-9/01 10/03/01 None
11/12-16/01 10/03/01 None
11/19-23/01 10/03/01 None
11/26-30/01 10/03/01 None
1/17,18/02 12/17/01 None
1/21-25/02 12/17/01 None
1/28-2/1/02 12/17/01 None

2/4-8/02 12/17/01 None
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LOKEE TESTING LABORATORY.
13235 PRAIRIE CIRCLE EAST, SUMNER, WA 98390-7250
Phone (360)-897-9685

To: Robert C. Marshall, Jr., US EPA

From: Chip Wadington, LoKee Testing Laboratory

Subject: Wood Stove Certification Test Notification

This is to notify EPA that:

Manufacturer's Name: JOTUL USA INC.

Address: 400 Riverside Street
Portland, Maine 04104

Contact: Shawn Malloy

Phone: 1-207-797-5912

has scheduled the F-500 for certification testing at LoKee according to the following:

Dates Date Notification | Date Notification Testing Activity
Scheduled Sent Canceled (if any)
4/15-19/02 3/13/02
4/22-26/02 - 3/13/02
4/29-5/3/02 3/13/02

5/6-10/02 3/13/02

5/13-24/02 3/13/02
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Wood Heater Emission Test Summary

Laboratory/Wood Heater Information

Stove Manufacturer: Jotul
Model Identification: F500
Stove Type> 1=cat,
2=noncat, 3=pellet: 2
Laboratory Name: LoKee Testing Lab
Laboratory Contact: CHIP WADINGTON
Telephone no.: 360-897-9685
Test Dates: 5/15-21/2
Test Methods Used
Method 28/Other: 28
Sampling Method: S5H
Burn Emission Heat Wid Avg
Run Rate Rate Output (g/hr)
no. (kg/hr) (g/hr) (Btu/hr) 3.16
1 0.99 4.38 11938
2 1.23 3.28 14832
3 1.89 1.24 22790
4 2.88 3.59 34728
NA
NA
5 1.21 4.28 14590
NA
5
@
4
5
@
&
2 3
S
8
=
Ly
2 =
1 1 1 1 1
05 1 15 2 25 3
Dry Burn Rate (kg/hr)




DATA SUMMARY

Unit : Jotul U.S. A, Inc. — F500

RUN # 1 4 3 2 5 Fan
Particulate Emissions:
Concentration: grains/dscf: | .1830 1142 .0314 .0630 1529
Emissions Rate ams/hr: 4.39 3.28 1.24 3.59 4.28
Emissions Factor grams/kg: 4.43 2.66 0.65 1.25 3.54
Front Half Catch % of total 40.8 31.8 38.3 37.6 28.7
Total Mass Captured total catch: | 1.3150 I3T2 .1150 .1403 9613
Heat Output (EPA Default): BTU/hr 11,951.4 | 14,864.3 | 22,832.1 | 34,690.8 | 14,588.4
Fuel Burn Rates:
Average kg/hr (dry) Kg/hr 0.99 1.23 1.89 2.88 1.21
Fuel Moisture Content:
Kindling (wet basis) % 11.739 | 11.032 | 11.164 | 11.583 | 10.608
Pretest Fuel (wet basis) % 17.041 16.730 16.817 | 17.460 16.823
Test Fuel (wet basis) % 17.232 | 17.405 | 17.777 | 17.031 | 16.985
Air to Fuel Ratio N/A N/A N/A N/A N/A
Average Stack Gas
Avg CO» % 6.78 1.97 9.19 9.78 7.50
Avg Oy % N/A N/A N/A N/A N/A
Avg CO % 1.55 1.14 0.69 0.68 1.28
Avg Moisture % 5.45 7.56 8.32 8.93 7.61
Avg Stack Gas Emissions:
(80) g/Kg 194.05 | 137.02 74.68 69.54 15253
g/hr 192.31 168.95 141.36 | 200.06 184.56




Unit : Jotul U.S.A., Inc. — F500

RUN # 1 4 3 2 5 Fan
Avg Stack Gas Flow Rate
EPA CMB dscfm 6.16 7.38 10.14 14.67 7.19
Tracer Gas dscfm 6.114 6.910 9.481 11.485 7.034
Draft (static) in HHO -.036 -.044 -.054 -.061 -.044
Proportionality Average % 100 100 100 100 100
Average Temperatures
Stack Gas °F 212 249 360 448 253
Firebox °F 594 668 765 849 651
Secondary °F 777 838 1092 1065 846
Catalytic Combustor °F N/A N/A N/A N/A N/A
Top °F 298 355 437 502 360
Left Side °F 149 156 174 196 225
Back °F 239 263 301 325 260
Right Side F 193 229 269 282 271
Bottom °F 217 229 306 284 242
Temperature Change °F -72.6 -65.2 -36.4 -41.0 -45.8
Test Chamber Enviroment
Average Barometer in. Hg 30.21 29.83 30.17 30.05 30.04
Average Temperature °F 77 75 75 79 76
Ambient Moisture % H»O 1.10 1.35 1.50 1.15 1.25
Relative Humidity %RH 31.0 35.0 37.0 25.5 43.5
Air Velocity m/sec 0 0 0 0 0
Fuel Weight and Burn Time
Density (dry basis) gm/cm? N/A N/A N/A N/A N/A
Coal Bed Weight Ibs 4.1 4.2 4.0 4.1 4.0
Pre Test Fuel (inc kindling) Ibs 47.9 50.1 49.9 48.4 51.3
Test Fuel Ibs 16.5 17.0 16.5 17.2 16.6
Burmn Time min 375 310 195 135 310
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COMPUTER INPUT DATA SHEET #1
Client: Jorur UW.S.A. ,INC.
Address: 400 RIVERSIDE ST., P.O. BOX 1157
Poeriann, MAINE 04104

Phone: _(207)197-5912Z Fax._(207) 772.-0523

Run No.: / Date of Test: OS5 — /S —2002. Bum Rate;___19 |

Model No.: F500 Ef min [ min-1.25 [=fen

Stove Type: [ ] Cat X Non Cat [] pellet []1.25-1.9 []max Elmsert

Dry Gas Meter Y Factor: ].0OO ° PostLeak Rate: 001 ‘cfm Time:_ 215 min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

113,770 of

Dry Gas Meter Volume:
(00.000) (Data Sheet #2)

Stack Flow: le. 1Y dscim  AH: AHZ  hHoO
(00.000) (Data Sheet #2) (.000) (Data Sheet #2)

Maximum Vac.: .? (O * Barometric Pressure: 30 e Z) in. Hg
(0.0) (Data Sheet #2) (00.00) (Data Sheet #2)

Ho0 Captured: 1257 o
(00.0) (Data Sheet #3)

Front Half Catch % Of Total: H4O.% % Total Particulate Catch: [,3150 g
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)

54470 o

1220 gr/dscf

Flue Gas Moisture:
(00.000) (Data Sheet #7)

Particulate Emission:
(0.0000) (Data Sheet #7)

Relative Humidity: 3.0  %RH Ambient Moisture: [/ / ) % H,0
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)

Pretest Fuel Wt.: 47 o lbs. Coal Bed Wt.: é{ il lbs. Test Fuel Wt.: Z(af 5 Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) (00.0) (Data sheet #8)

Heat Output (EPA Default): (1,951.4 BTU/hr

(00,000.0) (Data Sheet #8)

L y .
Kindling Fuel % Moisture (wet): I 1759 % Pretest Fuel % Moisture (wet): 17, O"rl‘ | %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry): ZO 20 % Test Fuel % Moisture (wet): / 7 2.2 %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

Fuel Higher Heating Value (dry): BTU/Ib.
(0000) (Data Sheet #11)

Stack Static Pressure: —, 0250 in, H0
(+/- .000) (Data Sheet #12) .

Average Ambient Temperature: —17] °F Stove Temperature Change: ':72 C’ °F
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)




TABLE 1 ----- RAW DATA

CLIENT : Jotul U.S.A., Inc. TEST No. : 1

MODEL : F500 DATE : 15-May-02
dkhkhhkhkhkhhkhhkhhkhkhkhhkhhhkhhhkhkhkhhkhhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhhhdhhkhdhhhkhhkhkhkhkhkhkhkkkhkkd

TIME METER DELTA METER PERCENT PERCENT SO02
READING H TEMP. co Cco2 COCENTR.
(MIN.) (C F) (IN. H20) (DEG. F) ( %) (%) PPM

0 443 .500 0.150 83 1..37 5.80 550
5 445.000 0.320 83 0.91 3.60 375
10 447,239 0.140 83 0.83 3.40 575
15 448.701 0.140 83 0.81 3.60 575
20 450.163 0.110 83 1.24 5.30 625
25 451.508 0.140 83 1.05 6.80 575
30 452 .970 0.150 83 1.01 7.20 550
35 454,498 0.120 83 1.20 6.60 600
40 455,899 0.180 83 0.81 7.70 500
45 457.580 0.200 83 0.61 9.20 475
50 459,349 0.250 84 0.31 11.50 425
55 461.333 0.250 84 0.34 10.20 425
60 463.317 0.250 84 0.49 9.20 425
65 465.300 0.240 85 0.58 9.40 425
70 467.292 0.240 85 0.45 9.80 425
75 469.283 0.240 85 0.53 9.60 425
80 471.274 0.240 85 0.55 9.60 425
85 473.266 0.240 86 0.50 9.60 425
90 475 .264 0.200 86 0.72 9.30 475
95 477.053 0.200 86 0.68 9.40 475
100 478.842 0.200 86 0.75 8.80 475
105 480.630 0.180 86 0.76 9.40 500
110 482.330 0.180 86 0.52 12,10 500
115 484.029 0.180 86 0.51 11.60 500
120 485.728 0.220 86 0.45 11.70 450
125 487.616 0.220 87 0.32 11,30 450
130 489.511 0.220 87 0.19 11.80 450
135 491.405 0.140 87 0.82 9.00 550
140 492,956 0.160 87 0.64 9.20 525
145 494 .581 0.180 87 0.65 9.10 500
150 496.286 0.130 87 1.30 6.60 575
155 497.770 0.120 87 1.41 6.40 600
160 499.191 0.110 87 1.65 6.20 625
165 500.556 0.100 88 1,97 6.00 650
170 501.874 0.110 88 2.20 5.70 625
175 503.244 0.110 89 2.19 5.70 625
180 504.619 0.110 89 2.25 5.50 625
185 505.993 0.110 89 2.18 5.50 625
190 507.368 0.110 89 2.17 5.60 625
195 508.743 0.120 89 2.17 5.60 600
200 510.175 0.110 89 2.16 5.60 625
205 511.550 0.120 89 2.21 5.60 600
210 512.982 0.120 89 2.21 5.60 600
215 514.415 0.120 89 2.23 5.60 600
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TABLE 2---RAW DATA

CLIENT : Jotul U.S.A., Inc. TEST No. 1

MODEL: F500 DATE : 15-May-02
**********************************************************************
METER CAL. Wt. WOOD

FACTOR (Y) =------ 1 BURNED (LB) ------- 16.5 Lbs
BAROMETRIC WET, FUEL

PRESS. (Pb) =------ 30.21 in Hg MOISTURE % ------- 17,232 %
LEAK RATE Wt. PART.

POST (Lp) ~----- 0.007 cfm COLLECTED ------- 1.315 g
WATER METER

VOL. (Vlgc) ------ 135.7 M1 VOLUME Vm ~---=---- 113.77 mcf
TEST HC MOLE

TIME (MIN) --=-=- 375 min FRACTION  ———eum= 0.0132



TABLE 3 ~—==~ FIELD DATA AVERAGES

CLIENT :Jotul U.S.A., Inc. TEST No. 1
MODEL: F500 DATE: 15-May-02
*************************************************************
AVG DELTA AVG PRCNT

H @~ === 0.14 in H20 O  m-m---- 1.55
AVG METER AVG PRCNT
TEMP. Tm =------- 87 deg F CO2 mmmmm-- 6.78
AVG PPM AVG BAL

B02 2 seeckasme 577 PPM CO2/CO0 ==rs-ie 4,37



TABLE 4 ----- CALCULATIONS

CLIENT : Jotul U.S.A., Inc. TEST No. 1
MODEL : F500 DATE: 15-May-02
***********************************************************************
STD SAMPLE STACK GAS
VOL. Vm(std) ----- 110.89 dscf FLOW Qsd ------- 369.734 dscf/Hr
&
6.16 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 6.387 scft CONCTRT. Cs ------ 0.0119 g/dsct
PRCNT PARTC.EMISS.
MSTR Bws ------- 5.45 % RATE E ------- 4.39 g/Hr
BURN MOLES OF GAS
RATE BR ------- 0.99 Kg/Hr PER Lb WOOD Nt -- 0.44 Lb-mole/Lb
CO EMISSION PART .EMISS.
RATE  ------- 192.31 g/Hr RATE  ------ 4.43 g/Kgdry
& fuel

194 .05 g/Kgdry
fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul U.S.A., Inc. TEST No. : 1
MODEL: F500 DATE: 15-May-02
**'k***********************'A'**********'i'********************************
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
T3 Vm PR AVERAGE
5 810.4 97 100
10 825.1 99
15 825.8 99
20 825.8 99
25 825.7 99
30 825.8 99
35 825.5 99
40 825.7 99
45 825.7 99
50 824.8 99
55 827.0 99
60 827.0 99
65 825.8 99
70 828.8 100
75 828.3 100
80 828.3 100
85 828.0 100
90 829.7 100
95 830.3 100
100 830.3 100
105 829.8 100
110 830.4 100
115 830.0 100
120 830.0 100
125 829.4 100
130 831.7 100
135 831.3 100
140 831.8 100
145 831.9 100
150 831.4 100
155 832.0 100
160 831.3 100
165 831.1 100
170 833.8 100
175 832.6 100
180 834.9 100
185 834.3 100
190 834.9 100
195 834.9 100
200 834.7 100
205 834.9 100
210 834.7 100
215 835.3 100
220 834.7 100
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METER BOX DATA SHEET PAGE # 2 Page: __1_of Y
unit:  F500 RUN : ) DATE: O5- IS -0OZ
Meter Box: I H Y Factor: /10048
Leak checks: __[S " Hg @.003 cfm "Hg @ cfm

|5 " Hg @_1007) cfm "Hg @ ofm
Inject S02 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume:__J, SO0
ROTO: PRESS: ‘]b SAMPLING RATIO: ‘)_| g BP: &,2}

METER SAMPLE STACK DELTA [METER| SO2 |ROTO | PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
0 7205 [g93,500 | —— |b30s [.S | 43 |sS0 (%3 1.0
? 0 |HYS . 0o — [9,25] |.32]%3 275|233 |20
o1 )< |9¥7. 239 |1497.239 | o3 | o [ 33 [)S |83 |20
B gol4ys 0l 442,70/ | L.633 | 04 | BB |S1S | %3 |20
20| 2545013 [45D: LB |S.55) | WUl | B3 |GLS [ A3 2.0
B 25]d5 1,908 (451,508 [6.033] 14 | B |15 %3 [Zn
% | 26[452.970 |4S2. 916[6.303 |15 [F> [S50 183 |10
B | ool 4sé. W% 454998 (5782 | .12 | TD |00 |3 | 2.0
W] 45 455,899 [455.899 (L33 | 13 | %S |=00 | [2.0
B x5(457.5%0 457580 (2303 |20 | €5 [415 | 85 20
0 55| 459.399 |459. 399|340 .25 | 89 41589 | 1.0
% 1300| 1. 33> [HoIl. 333 (3,198 | 25| %Y |42 &4 | 2.0
ROTOPRESS: | |4 TOTALS| R}, 83k |2.15 [99% BP.: 30,2
0 [1209 db3. 310 |43, 31 [R.,1473 |75 | B4 425 | Y |20
| 0 |H4LS. 300 |HL5, 300 |B.135|.24 | IS 475 |&S |Zo
T 5140029 (461,292 (3 133 | 29 | ¥S 425 |35 |20
B 25 [969. 733 |4LA. 18> (3. 133 .2 |35 |425 %5 |20
8| 28(q 279 |14 3. 133 |24 [ €5 |425|8S (2.2
% | 20]973, Zol 413, 2060|2133 | 24 | b [425 | 8L |20
0 25|15.204 415, 264123 |. 20| o |HIS |8 [20
%[ o|417.053 |17 053223 | @ | |45 |8 [Zo
0 gGlyrg, g4 [H18.892 1.3 |.20 | B [4T5 | b 2.0
105 560|480, (Ao HB0. L3G | 900 | |8 | Ho | S00| 8b |20
M| ¢5|q372.3%06 [482.330 | L9oo |18 | B |50 |86 |20
5] )dpo|'HEY. ot |43Y, 079 Lo |8 |} |Sv0 | ¥ |20

e TOTALS| 4[,30) |57 | 102, [MAXVACC= | __~

TOTAL Cu Ft. TOTALS: 173" '3‘.} q‘ 7'~I 2024 AVG. BP:




METER BOX DATA SHEET PAGE # 2

Page:

—

of

L/

DATE: 05- /IS~ 02

uniT: _F500 RUN: |
Meter Box.__ DO H Y Factor:_{. 000
Leak checks: 15 " Hg @,003 cfm "Hg @ cfm

15 " Hg @191 cfm "Hg @ cfin
Inject SO2 @ 100 co/min.  Nozzle: Probe @ 3/8" od Initial Volume: [S00
ROTO: PRESS: |, |Y SAMPLING RATIO: 72 & BP: 30,7 ]

METER SAMPLE STACK DELTA |[METER| SO2 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
20| 1403|985 . 728 |485. 918 |1 bbb |22 | Fb |450 | €b |2.0
25 )5 497 LIL (U8 . Lil| 2 bsT |, 22| €7 |4SO | 37 |2.0
30,5 (4349, SIL H#4. 51 [D.Lsz | 2L 1) 950 (81 20 |
[ 205 | 491. 4905 1491. 465 (bl | 4 | B [SS0 4] (2D
40| 25[4q2. G5k (492 9Sl| L.sS [ 1b | ¥) |525| €1 120
5| 35 [449. 551 [HAt S%] | L8SF| . B B |0 8] |20
0| =4 [dAL. 260 4928k |5.9¢9 | .3 |87 |S15 | F) |20 |
| o |497, 710 |4a1. 1o [ 5,937 [ 2 | %9 |Woo [€7 |20
10 <[ 1qa, 1a( |493.1a! [sSo [l | B3 |15 |3} [Z0
85| o 400,55 500551 |5.28% |- 10 | €3 |(50 |83 |20
T ¢5(50), 14 @l 814 [5.500 | I | 9B |5 |RD |20
5| 500 505, 244|503, 245,490 | .11 [ ¥4 [(2S |39 [2.0
ROTO PRESS: '}L’ TOTALS: —]lp. ‘qs I'S’L wq‘} BP.: 30'11
0 ,503][%09. 619_|sod. L1 [s.490 | 1] [% |LS <9 |20
1 ,0(505, 993 |%05.993 (5. 490 [ 1] | %9 | LS| 8T (20
0 ,5[55). 2% |50l 38 |5, 4o |, 1] | ¥1 |L2S | &7 (2.0
| 70]50%.943 |508.143[5.718 |12 [ %9 [Loo | 89 |20
20| 25[510.0S__ 510415 [5.990 | ) | 9 [ 3% |29
25| 3, 5)(, 550 |SIl, $50|8 Ng |12 | ¥T [6OO YT |20
20| 25[5)2.942 [S1Z. 9875 N8 [ 2|89 [0 (37 |20
25 o814, 1S [514. 41S [S18 | T | BT [LOo &) |20
20| 4515, 847 515,849 HS.490 | ) | €9 |LBS Y |20
25 gplel.12z |S1. 222 [5.4990 | | B | (2589 |20
| 559 .597]|518, S9HS. Y0 | | | 615189 |20
25 | Leo|$19. A1Z 519,912 [S490 |4 |89 [6eS89 |2.0

-~ TOTALS: (ob'qqz_ 13k 109 MAX VACC = -

TOTAL Cu Ft. / TOTALS: HZ- q&s’ 31'8 2“5' AVG. BP:/



l..‘

METER BOX DATA SHEET PAGE # 2 Page: 3 of
UNIT: | FS00 RUN : \ DATE: 0SS ~]S5 -0
Meter Box: SH Y Factor;_{.00€
Leak checks: 1™ " Hg @_, 002 cfm "Hg @ cfm
) " Hg @100 cfm "Hg @ cfm
Inject SO? @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume:__/ SO0
ROTO: PRESS: | )Y SAMPLING RATIO: 7} % BP: 30,2/
METER SAMPLE STACK DELTA [METER| SO2 |ROTO PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
201100 S | 520 396 |62 34 |S.9%0 | il | 8F |62 |87 |20
25| 10ls22.72 _|sz2.7d |5, 490 | .U 24 (1S [89 |20
%] 141524, 09L |524. 09l s, 4a0 | Af]| 89 [(s |39 |20
B 90le25.47) 525 411 |5, 4q0 | .11 | 89 15 |9 4.0
260 75 (4720, €40 [S 2% |5, 490 Al 1 99 |25 (89 |20
%5 g |526. 220 |81D. 220 [SHa0 |1 | 39 | LTS 39 | 2.0
70| 35529, 596 |529, 59 |S.99% | .1 [ 89 |&S |83 |20
25| gy 530,91 |530.971 [S. 2109 |. 1O 29 |L50 |39 |Zo
20| 6|32, 293 532,793 |5.209 b | 31 |bSO 89 (7.0
| 5533, 0I5 |33 LIS (5299 | /10 | B9 |(D %9 [20
0| 65]539.931 B3h 931 (5,279 [0 | BY |LSO & 2.0
% | 700|530, 259 530,259 5. 279 .10 | & | L5039 |Zo
ROTO PRESS: "-.., TOTALS: U‘h 315 |,7_-* lO(tﬂ BP.: 30.1}
0] 1051531.581 |5372.58] |02 [0 |3 |L56| & |20
[ | 1535 .ac5 [538.903 16279 | .10 |29 [(:SO| 89 | 20
30| < | 540, Wy |S40. 22l|5. ¥ | 10 |¥] (bso |89 |2.0
7| 55541, 549 |s4], 598 [5.203 | 1o |39 Lo 39 |2.0
| 95 547, gJ0 |542.870 [.229 | 10 |4 |LSO | 39 |20
| 3, (5944, 192|549 192 6299 | 16|83 |bso | 89 |20
3| 35 o5, S19 595,51 (619 |10 |3 (50 |8Y |20
3| g5 |546. 33le |546.BL[5.299 | 410 89 |bso|89 120
0| S 548 . 158548, 15% 6,209 |10 | %9 [650 |39 |Zo
| o 544, 180 549, 480,179 | (10 |89 |60 |87 |20
30| 455|550, 802 |650.807 [$.0%> |10 |%9 |(1S % |20
#1300 652 016 552.01 |5.085 | 40 |34 |3 |8 [zo
- TOTALS|(,2.9SG [],20 |jo(g [MAXVACC= A
TOTALCuFt [~ TOTALS| 771, 13 ] | 2.47F | 213, [AVG- BP: _~~



METER BOX DATA SHEET PAGE # 2

Page:

4 of H

UNIT: _FS (0 RUN : DATE : S-1S~072
Meter Box.___ St Y Factor:__) 000
Leak checks: lé "Hg @:003 cfm "Hg @____ cfm
[S "Hg @007 cfm "Hg @ cfm
Inject SO?2 @ 100 cc/min. Nozzle:Probe @ 3/8" od Initial Volume: / rS__.O_O
ROTO: PRESS:I ; ,l.’r SAMPLING RATIO: 7 ) 1 BP: gu}
METER SAMPLE STACK DELTA [METER| S02 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM H TEMP | PPM | TEMP | VACC
30195 |553.,3499 653,349 |S.0%> |. 10 | 99 [(0)5 |89 |20
85| )5 [859 72 5859 622 S 440 [ ] | &) [L2518F |20
0] 15 1555, 997 [558.997] |5.0%3 | .lo |8 | GIS|T |20
::2 20(557.220 [$57. 70 [5,.0%> [0 [ §9. (LIS 89 |20
i 20,139 | 4] |3st %
390
395
400
405
410
415
ROTO PRESS: TOTALS: BP.:
420
425
430
435
440
445
450
455
460
465
470 Y. LY? B
ik (0,30 | R1
TOTALS: . MAX VACC = 2‘0 ¢
TOTAL Cu Ft. “3"’]’]3 TOTALS: (.a-“kf ‘,L}z’ 1\5%"’ AVG. BP:?)Q'Z') ¢



PARTICULATE CATCH / MOISTURE DATA SHEET # 3

uniT: P00 RUN: | DATE: O5 -15 -02
SCALE |  WEIGHT
scALE cHECK| LEVEL ZEROED 295.0 HPE.0
INITIAL : ¥ v 590.0 ¢ S9. O
FINAL : Vi / se50g | 35,0
IMPINGER #1 #2 #3 _ #4
FINAL WT Mo.\e | 39 Y, 3 44 O D&, b
INITIAL WT (o1. & =N 433, LT
NETWTGRAMS | | 03, O i 2] 22,4
TOTAL CATCH: | 25,1 GRAMS H20
FRONT HALF
BEAKER # .,
FILTER # nN1FE DESC. ACETONE
enacwTg | LOYOR |* FNALWT g | 1062307
mmaLwrg | (619 ) iNTIALWT g | [Ol. oSH4
NET WT g SblS | NETWTg 158
voLpesc.m| |25
BACK HALF
FILTER # NIR
FINALWTg | 9999
NmALWT g | H430 [
NETWTg_ 1569
BEAKER # 41 Yy 44 S0
DESC. ACETONE | METHCHLOR H,0 H,0
enawrg | 1074663 7 42,2130 1108.45731 0. 53701
L wra | 10710421 1979560 11085626 1 96.5390 °
NETWTg H2421  ,0570" | 09471 048D ,{427 o
VOL. DESC ml EU o 75 200 s .| (> 252




FILTER TARE WEIGHTS DATA SHEET #4-1
Into Dessicator : Date: _0]| /251 /02_ . Time: UZ‘S ?B’K 7%

Manufacturer _S8&S Grade:#25Glass FrontSize: 1lcm LotNo.: ZBQ 2.
Back Size: 8.2cm Lot No.: ZE:GHI

DATE: 02 -01 BY; ¥~ N“’IDATE 02-\0 _ |y {34 |paTE: BY:
FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
Uie | LRa 0934 Tﬁ’?‘%o) 1924 | JTour (Hsp [R-2
1§ (0155 m2s (St ) [\j4o n v | RD>

B | b, |os [Cel] ) [\ad | ¢« v [RY
4F | LLed2 o936 |(L6RYY ) 194 | w W |R-S
05F | . bkad (0937 |(ik100 ) [1943 | v |R-b
NP | .Lbhb o3% | (1 Ay qQya | N I |R )
| 0196 oae [C@193 ) [194Y | Fomme FS0o 1R
(18| .101I5 AYD %mwﬂ (qus [ » Y

19€ | . 4?2 oaut | (Lo 3
oe | . bady  |eade [(LBy2) 1947 [ - 3

el H9e2  Jows [(,4d64 ) [N\43 oL CHSD| R-2
He | MUYy |oaud g.qum) EYCAE v [R3

3B . YYbb A4S MY 4 ) 1949 | v | RY
048] 4205 |eauw |(N307 ) |L4SOf w M IR-S
1561 42234 [oawr | (N2 s | v v [R-b
LB | Y44y oays | (MYUS ESN L R
g | 443, oauq | (G4Y20) (1953 | Jotur Fsm | R-1
[19®] 429> oaso | (.4294) | (as4 | " v |R-2
198 .uqq\ st [CYY2XA) 1955 ¢ R
406 0as3 |(4Mas) | 19551 * I
Checked by_C L)Mﬁwq érp ___Date: Q@‘l b-02 Time: 9‘000

BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE | TIME | BY [ WB | DB | %RH

92~-07 | 0210 |bsru| [ 1y | Yo

02-1p | 1908 ?_\:IMJ‘-\J 2k | 4S




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date: ON-O%-2002. .Time: 930 By: ¥ —
pate. 04 7/ |ey: M [paTE.0Y -1 2= |BY: fyrn JDATE: BY:
BEAKER FIRST SECOND THIRD
# WEIGHT TIME _WEIGHT TIME WEIGHT TIME
Y| (05.49919 _0a4Y|fos.4217) [0953 [N
4L | 109.6143 (094|709 4742 ) |095Y Y Jonwtisn
43 | 102,2634 (092 (167263 0| 095 [ R-)
L 107.79%% | 09521 (/07. 1985)| 2957 |¥)
45 194.9Y37 0353 | (944,924 )| 0953
4, | 1060592 |pasd|(106.0SHYI| 8959 |7
47 | 107.0926¢ [p955] (1 07.042] ) (000 | ¥| Tostue F58D
e 97,7564 0255 |C 97.75LD)| 100! [ R-]
49 | 1023629 [075] (10 8. 2626} (003 |)
50 | 96.53%9 (0957 | (96.5%70)| (001 |Y
51 | 104.87%3 O%'YM (005 [N
59 | 1025030 0959 [ /07.5027)| j00b |¥/ L FD
5% | 1057406 1600 (1057410 0| 1007 |k R-2
SYU_| 102.2/3]| /001 | (10721233 1009 [¥)
58 92.99%9 [ 1001 [CT2 99490 109 ¥/
S | JoY.1752 110051404, 1750 | 1010 V)
S7 | o2.d(32]| s003] (2. 9190 | o1 [MJonaL FSho
S8 96,8985 | 10041 26.89%a) | 1012 | R
= 1063541 | 1005 [(405.2593) 1 10> |4\
L0 | 1067350 [ 1006 (06 724% )| J0IS |2/
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE | TIME | BY | WB | DB | % RH ot
DY | 0590 AL | 776 | Y [Chebkedby: ()
OY-12-| 69D [ PN\ 7 &| Y Pate: py /2 -0Y
} Time /040

/



SLHOIIM LNVLSNOD : €-¥ # 133HS V1vA IAOLSAOOM

ol Lk L L e | SS20 | oz7-59 S
6 2 | L TvX Jgasi| Li-s@ 4
8 Ch LT |4 | SOLl ] 21-50 €
/] 317 SC [~ | Qoal| U-sg Z
bh bBL |7 | £ 0] \z2-5¢ 9 24 2L | ~-R | Okl 97-2p b
. uoissas uoissag
HY% aa Ag awi] ajed | buybiapn HY% gaa Ag awi | sjeq | Buybiap
| SNOILIGNOD TVLNIWNNOHIANI WOON 3TVIS
e ]
BHETET [F50] CELLS ) A [S09/ 750 96Ls | R [Sepl|7rsd 8109 | o0 [S1-5]8\N
— A 000 |@s0|(R0h0 | S |5 1(6-S0|  2/h0°T |, K
W\ 275] 350 ZeROT [DR|ZON|LEA| prhQ’l [»R|gehl|7/9] S2/-9 1 | P[0l [SI-S[ AU
Ag | suny |[a1eg| ybism Ag [awi)] |a)ea| wbisM Ag [ewil || WbBBM Ag |swil | sjeq |# 1o
=& Les/ |ui-s0{ 0L mim!s@\.\.»_ ITLT1Rkso| (288 9p| —~A| sedl[al-se| Q%
—
e [\
~ |7 | blseELsh 8N R 01L |F-S0]ILSh 3] [~A[stAl[1159] bh
SA |0 12599212 Ch ) 1-nbSs0 oz |S2 18 Lh T Rloghl BFS0| Bb
—
S05(|brsa €99/'LOD) Ll 350 €994 91 L.g |S7)) [LI-se| L
| R0l | LFsu| @029l A (8041 | 3-s0] soez° 907 1R|s231]A1-sq 9
Ag | sunl [31e@| ybioM Ag [awil [a1eg| OIS Ag | swiy [ere@| ybIBM Ag [awil | sjeq |#ieveeg
| 30 | :obed Z0- §@-Sorava TNMY 00+ T 1INN




Dates: Ffom_w'zw | WOODSTOVE DATA SHEET #4-4 Scale: _ Sartorius
Through_02 -( &-2003 SCALE QA SHEET Model: _A1205
- SN :_37010004
100g 10¢ 1.0g 100 mg Dry Wet
weight weight weight weight Tech | Date | Time | Bulb Buylb | %.RH
722,998 | 10.000R | 10003 | .loco | Mad|\[20 05|72 | [ | HY
00,0000 |_{0-Co26|_L.ooor | 0929 | peudit-2111o0o| 1S | \ |47
A.GRE | 49998 ) poc0| 100] |Ww |[FZZ]pso] 7S | ) 4T
100.0003 | 99999 | _1.0000| 0999 | Pre | 1260050 |94 | [ |4
/000001 | 9997 | (pooo| L1000 | dee-nv-zaluss [7Y9 | N\ [YZ
l50.0001 | 10.0000] 997 | 07199 | 122 128012 | ) | 4%
_fﬁ%ﬂ J.0000)_1.0000 | 1000 | M\ FE [1920] 73 | ( 3|
99 9A8| Jp.00n| G969 | 0999 | |22l jois[ 765 | N | Yl
94.99%1| _1opwo| 4971 | .07 8 @t 2411925112 /| %6
100.0000| 10.000¢ .999Y 0999 11:30] )355 s L1 Wi HS
Ga g 2.999| laooo| 1060 | Fr @0t j20 (20 [\ [4S
100.0003] J00000| 2907 | 000 [ KW [O-RI20/S] 28 | ) | 47
(o001 | 100000, a719%| .love | W 0\-016001 1K | / | 9T
q9.%A| 4.7 .2999 | L joco W o2 90| 74 | / ¢ |
q9.0%| 9.9977| 971 | . jooo [ pl-i[nlis |\ | M3
00.0000] 100001 | 1.0000 | _Joo( |Bew[ol-lf [[2SS] € | / | YS
‘e | 999799 | (1799 | 1000 01-26|\\4s | 72 | ( g
29 g | 10.0000] [Loodo | .099a | M o286 6s [ A4 |\ | HY
60,0003 10,0000 J.ocoD| 0998 | lo-f4[1130 o | [/ | Y7
qas@T | 49997 ).0000| .1000 | 8B+ [01-29]2300] 71| \ Uy
1000002 _Jp.o0e0 | 10000 | Tooo [ [pi@p|daon| s | ) | 4S
93 4994|4999 19999« 000 |- lois\ Q05 4 /| 9T
ool a.qa@i| 1. Ocol o000 |We (02000700 S| N | US
1000008 _A.qa9q| _J.ooo1| , 1000 [W, [oaodljoys| 23 | / (47
100.00p | /D.0oco| ,999R | OT9] moas-o@ p%es |33 | (| Y7
1000001 10.0000 | 7. popo | . 1000 §2-01 o210 1Y Y U]
100.0003] _10.00p(|_1.0000| «0a99 | MW |o3-0)a2s| ™ | / | 1%
ag el 10.0000 | 9% |, OPR |[dr—lpxog|[ 1110 | - |\ |19
99.9%R)| 9,991 | Looop | 0399 | bxelod-oalipds| 10 | /|4
Q99997 16.0000| 9999 0999 | por |0210 [0R20 | 74 | ( Ly
9| 0:000] | 979 | 0979 o= lao-10 ;905|206 | ) [HS
KBRA | 9.5959 | J.0wa| .09n | loa-1])935 |12 | / 43
94, 9.9 Lootn| .o |8 |oa-13[ 1490l 75 | N [ )
A9 | 10.000] ,9919| . 1000 va- s M | /| 3%
2| 2.999 | roomy | 1000 [Sk/loa-14[dpi [ 14 | N 143
10000001 oot 10060\, 4000 |- 21511150 | 79 /| H)
W a@3| 99999 | .2991 | 00D [N [pa-1e| 104s] 73 | | | 4]




! Dates: From_Od /G -Joo2  WOODSTOVE DATA SHEET #4-4 Scale: __Sartorius
Through©5-) 7-202, SCALE QA SHEET Model: _A1205
SN :_37010004
100g 100 1.00 100 mg Wet | Dry
weigbt weight weight weight Tech | Date | Time Bulb Bulb | %RH
100.0000| 29999 | |.0000 | 0999 | YW |oa-1, [IS4S| 7 [ 17 | 46
100.0000] 9.949A9] ,9999 1 0998 | ¥ (o2-n[/555 | | 77 [ 42
wo-Cool | 9.9999 | 4999 0797 | Mrlooig|gavo| /| 77 [ 47
J00:0000| J0,.ca | 9999 | 1000 |k loa-19|1pas| ([ 98 | Y¢ |
[00.0000| Q.59 | [, 0000 .0 M/P&J\a as| /a2« Y2
1000003 Jo.con| |.0000| 0999 |Mee—lo3-14 11020 1 (173 [ YS
92997 99998 | ,9993| 0998 [ ¥« |p3qs|pas] N[22 [4s ]
Q. 91| lo.ooob| ), 0003 | .0999 | Mrrpee| 1830 /|17 [ 28
[00.0001 | 9.999|_7.000\| . 1000 | pe03-16|a020] 7 | 7% |93
PR 99| . RI¥| o099 | |e>n[1550 ] \ [ 77 [43
Q298911 1o.co0ol Lpool | . oag [ fea 62 71lys] ) [ 171 1392
BAIL] 10.0000] 10000 | . lovp ke loxx|lloco | £ 71 [39
100.0000| 9.9 .6999 | . 0999 o391 18001 N | 16 |42
1000001 | 190000 [,000]| .1000 |Me-loa20| /835 /Z | 1|45
B399 (0.0001] 7999 | 0499 | &4 |pz2i[J035] ( 28| 48
F.9A3 | 9979 1.0000 | 1000 ox24|0s| N\ | 7% 424
Q9.991% | [0 opo| L0000 | 100 | e lozzs| /oo /| 1% |4
429997 | 10.0000| Lopot | 100> | M | 0404 1300 | / 7R | H9
929938 | 10.0000| (.0000 | , 599 ¥ | 0405 1210 ] \ 731 497 |
9921971 /0.0000 | 2999| 0¥ [ |04k 220 ) | 7% | 499
N.9999 | L0,0001 | [.o0oo|  p7a& | dF /N od-l 1135 |/ | 7€ | 97
99.2199 9] 10,0000 1.0000| 0729 | Pt [o4-08] 1910 [\ 7% |4
QA 99998 | 9999 | 1000 | ppe|py-0q3150| ) | 71 | 9%
N-9992110. 0000\ . popn| 0232 | Y~ (0400140817 [ ~® | Yg
[ 2000001 ln.ooot| 9999 | 0992 | WA |04-1110940 . e | 44
49.9992] 9.999R | 1, 0000 0999 o175 | N | TI% | 4%
99.2299 | ANK% |, 9999 | .09 | ¥%- o4-1/] 2220 / 73| Y« |
999799 | 10.0001] 9999 | 0999 | |pH2logst L | 287
wyom) | 9.9918 /foooa?) 0479 Wm 0342 53‘:0‘ /) 33 3‘%
Lplapan| 2.997] 19 *O%‘?ET M| o413 1720 N | 184
_—99.999% | J0:.0000 | l:0pp0 | 0993 ke o413 1234s| (| % | 4@
Q39| 16.000) | 1,000y | 1000 18 141401 > | 181499
Q98| 1.0000 | loov) | 0779 | [e4-(] 928 ¢ | 5 [ Y
297 99975 | 10000 | 1000 M |pHq9] 13D Y | 73 41
_z00.00m| Jo.0001] A998 | 0999 |8 Ipy-20] iAo | /| 75 |4
29978 9.494998 | 00011 , 0991 | 0 o5bl /430 \ | 26 143
L9999 99992 t.0000] , 0999 | W 0S-1 Jl,00l ) 1S [HE




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET ;
Dates: ; Scale: Model: SN:e
From OS5 - I&Z@@Thmngh_ Sartorius A120S 37010004
1 1 1 100
w;oglg\t we?gght weight waI;I:g Tech Date Time BDu?;: % RH
99.997% | 10.0000 | ,9999 0999 | M- | 05-18 | 908 27| 19
#K9997 | 9.999¢% 9999 |_.092% | A |os-AsSo| 77| Y¥ |
A9 9 | 10.0000 . 179% 0999 | i los | o035 | 72 | $7
999998 | 9.9998 | |.Qoo0 0999 | bW |ps21 | o120 28 | 49
999% 92,9999 7. 0000 o000 | &F—~0522| 1158 7% | Y&
19,9999 | 9.99997 | ).0000 1001 | DReros-ze| A20| 7R | Y49
999999 | [o.coo| .oool |, 0598 | plwlos23| 2105|179 | ¥4
942.999% | 2. 99K P i L0999 | bf|os-28] [225| 78 | 47
292792 | 9.9977| |.o00 | 0991 05-R|16251 72 | 97




BLANK PROCESSING DATA SHEET # 5

\

DATE: 0S-\S-02-

UNIT: _ F500 RUN: |
BLANKS DONE :_ 02 —20 - 2002,
BEAKER A B C
200 ml ACETONE | 75 mi DICHLOR _| 200 ml WATER
FISHER OPTIMA | FISHER OPTIMA | Syt
LoT #0/175S | LoT #9994 LA i i
FINALWEIGHT | (099015 | [06.%0%) 1009664
TAREWEIGHT | /108.90077 | 106 30kY | 1090
NET WEIGHT , 000Y 7 0017 - L0004

TARE BEAKERS INTO DESC : TIME : /405 _DATE :__d2775 ~Aoo2

DATE :02-1b BY : ) DATE : 02-17BY : [~ DATE : BY :
BEAKER |1 STWT |TIME [ 2ND WT | TIME “l's RD WT | TIME
D e
A 108.902] tzy9 (IR.9007) [bI1 ¥
N
8 |ise.206%| /850 ({1te 2064 ) (612
¢ lnedeil| 1851 (10696600 !> 4
FINAL BEAKERS INTO DESC : TIME : /(2S5 DATE: 02 -8 -RAco2
DATE :p2- /19 BY : (¥ DATE : 02-20BY : W-DATE: __BY:
BEAKER |1 STWT | TIME WT | TIME 3 RD WT | TIME
A 168901 o2 (108 0l Joan ¢
s | 1062089 103% (1/00.3081)0918 Y
o |lobaekd| 1089 (1069664) 0uq |
TARE QC FINAL QC
DATE | TIME BY wWB __DLB % DAT§ TIM§ BY WB DB %
02-1,| ($¥s| b5t / 77| Y o218l 1o | v C 178 | 4L
panlisss| d | | 17| U7 02-30 Als | | ) | 7S [H2
/ /




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

uniT:___ 1900 RUN:__| DATE:_05-15-07
BLANK CALCULATIONS

Acetone : ,000% g+_200 ml= , O0O0 0 4 g/mi
Dicholoromethane: __+ OO 171 g+_75  ml= , O000232 g/ml

Distilled Water: _+O0O0“ g+_ 200 _mi= , 000002 gl

FRONT HALF CATCH

FILTERS: .29  §- [+ (0000 gy~ 2llS 4
Total Catch # of Filters Blank Value / Filter
BEAKERS: 1153  ¢- 125 Y oooood a)= 115D 4
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALECATCH: ___-923(¢€ ¢
BACK HALF CATCH
FLTERS: /1509 gt . (oo00g)=__.I56F g
Total Catch # of Filters Blank Value / Filter
BEAKERS : .
Acetone : _. 4442 g- 200 ( pixoood 9) = 234 g
Total Catch ml Acetone  Blank Value / m| Acetone S )
0001 .
Extract: 057 _g'-__75 (.000023 g)= , D55H g
Total Catch mi Dichloromethane  Blank Value / Dichloromethane
Water: _[HZ7] g- 225 ‘(.O'oéoo?._g_l= 14720 g.
Total Catch ml Water Blank Value / Water
TOTAL BACKHALF CATCH: __ 17%%
TOTALCATCH: ____|. 2150 ¢

% FRONT HALF : H0.% %
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TEST DATA SHEET # 8
uniT:__FD00 RUN : | paTE: 0S-/15 02
Test Chamber Air Velocity Start : - Stop : & Avg.. _©

Ao wRH_[Z % Hp0
Al %RH_ O %H0

Wet Bulb / Dry Bulb

Pre: WB: COZDB: Oq
Post: WB : (0' DB : g?)

Average : 5|-§2 % RH l-l % H20

Empty Stove Weight (lbs) : wi stack & oil seal : Wet pry: O.O
Kindling Weight (Ibs) : ~ Paper:___* | Wood: 4 F

Preburn Fuel Weight:_ /3. | 7 /5.5 + /2, }""Z'Igo-tal: 3.2
Total : 47(%

Kindling & Preburn Fuel Weight (wood only) (Ibs) :

Coal Bed Wt Range (Ibs) : ‘l ’ - 2350 Scale : L/\ ( s B 3
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 : E{ N

Maximum Coal Bed Removal (Ibs) : (( "é; p!r * 3@% ) +2) .25 =mﬂﬁ%¢m

Test Fuel (.75" x 1.5" x 5" spacers ) = 1 pcs
Dimensions Length in inches No. Pcs Weight in lbs % of Load

2" x 4" 1N > (3 40.b

e |10 2 [ ag | s34

Estimated Dry Burn Rate :

s - s x )12%C2) 60 Q9| kg / hr

2.2046 AS
TIME
Estimated BTU’s/hr: 19,140 x 610030 X ’C;C;R' = l ] |q51'L’ BTU's/hr

EPA Default Efficiencies : Non-cat . 63 Cat: 72 Pellet: 78



WOOD STOVE OPERATING DATA PAGE #9
Unit : F500 Run : Ll  pate: O5-! S -02

FIRE STARTED:__OR0D
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to

_('__J osed at start of preburn.
SECONDARY AIR : N|A CAT BYPASS : A ! A

CHARCOAL BED PREPARATION :
Raked and leveled prior to each warm-up / preburn charge. At 11/, min. prior to loading
last fuel, raked and leveled. In stove B0 sec.

TEST:
DOOR wide open during loading o min. 50 sec.
PRIMARY AIR : Opened full for first 5 min., then set to run setting of C’O)&d .

SECONDARYAR: ___N|A CAT BYPASS : N A
FAN:

ON /QFF during warm-up | % / OFF during preburn

ON / QFFEfirst 30 minutes of test @l OFF balance of test run

Fan speed set at __ Lowo
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 : __N/A

All Grades WCLB rules:
WARM UP INFORMATION: _
All pre-burn / warm up fuel pieces were either_. )L or } L inches.

1st warm up / pre-burn fuel charge ( '3 ol Ibs.) added at 031
2nd warm up / pre-burn fuel charge ( | 4.5 Ibs.) added at 0911
3rd warm up / pre-bufn fuel charge ( 19\. | Ibs.) added at | 0 15
4th warm up / pre-burn fuel charge ( 2* 5 lbs.) added at H OO

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




TEST DATA SHEET #10

unit: ___FH500 Run:__J pate: O05-18 -02

Room Temperature : 7L °F Correction Factor : Q‘

Uncorrected Values are corrected for room temperature : Yes No\/

Time Test Fuel moisture reading taken : 3o

Calibration Checks : X v v ¥ 120_I12.1 2070

pc # Dimen. Use TOP BOTTOM SIDE Average
Uncor. | Cor. Uncor. | Cor. Uncor. | Cor. Corrected

T2 [ K[ J¢o[4Q [0 | R34 [12.2]13,300

2

3

4 2"%4"x8' PA&)-D 2"‘_'.13.5’ \q\ﬁ' Hci:) 0|3.L.O'S_o_o

51 2% [ P9 o[ 02180 |R2|I80 192 14200

6 | 248 | P |y o [22.5aL0 [22. 512D  [225¢| 22.500

7z [P e QA Ko (197 e |22.0719,967

8 2"%4"x8' P Q2. 1L3

9

10

11

2 [odvn [ [0S gD ss [RS8 5 199 119,433

il . 7 [13.0] 980 [.21% »[192119. 200

n] b 1 _|3-5 25,2 R0 [24 B85 [25.2]25.033

5 [4ydx 13 b1 [ 19.0[203] A0 S03f /1.0 203 20.300

O] w | [/F0 [203]A2 [2037] B.5]|4%]20.133 |

17 04, 099

18

19

20 | spacers | T [0 | q2]Iv0] 92{fKo [14.2:] 19.200

Key for Use : K = Kindling K!Nlr:’:lzrgtest FUEIPRE-'II-'ES??UTEUSI ————

DryMoitv,ture%: \3'300 %.42015"’2 %. 20@ % «

Wet Moisture % : Ht"]sq %l o7, o4| % 7. 232%‘

i p T e = % Moisture, Wet Basis

To obtain Wet from Dry :

100 + %Dry Reading

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




I TML ._LOOPDJ shaes ssasw PrTTT seess ssess shese sesee T saodn seane sease sesen seesn TVLOL
S— Aﬁl\.iow .l _Nm&m\ sasas sanss sxuas sxnas sssss — susas - axzas P se3a svass P IVLOL
QL | ¥S0-| BbU —~—— 1S & U [bhe 2V [OH ] & S [S b BE=
Qo< | TS0 V62 il 2SS0 | 23 |eee |1 [S2R & kS ool [EE—a
oG |[(soilerz | ¢ AL[SLO"[¢al [elb [h' |6l | ' |29 ]| bl jc—=5
SLt | 1507 &3¢ T cU| o |oot[leh |28 [ S [La ]2 -
SLH|7Z99L] 26z P, 2| LS [ZH|hb |Ble] < [T L]< 1 |2—)
SLA|esollex | | —— Ul ' [@al]zzhleb |2 S el [ 9w &=
Sth|sz[he| O W' [l [ Zib || B[S [0 ] 12l [E=—=
szh[2s0l| e — | SST|RsO' ol e ]|ab [ [S2 |9z EE—=
SAEHEER ) <SS [2s0|e Q2K [2b 229 [Ob | \'¢l eE—=
1S2h =0 o] 1 —F4—1 Sh' | pho' [ 20 LOR | 2'b Pue’|S’ P | LS |B—2t
STH|SSOLSwe | | | tsaleol|gzhe[n'b (LS [rar] 2l |o—=
Sth|ssod SiT T bh' [ 8RO | ZO1 1 eh' |7 [ o | A [NCI] L'pl EEL=
pree- _.Tm \.. :Ja sasns sasnn t....\\ \.T.: - P - savne P susan spun P P IVLOL
szh |99 |2ze AT he [ eso | b ke |70l [OlR 9 |21 (¢ o) Pel—=
Sch |0S0-PTe B |/ I [ (oL i [SH[1FR [T |21 (b Sl BE—a
SLh [asalel I 10 [0 LA [E2h'| Th '] S [sti ][99 |&—=
oS |2RO-[077 L —1 % [agd'|z2l|gh | LL| e[S Joel| 'Ll P—at
Q09 [SHhOlhhT i a2 T| oS [oRS [ 9 LR[S |se [ ULl [B—=
&S | 9= [hhe ~J 01| Wi'loel [T [z L]abz |5 [0 |13l [se—27
SLC | hhO=-|LY7 D SO ROl [2ee | 29 [SLT| S [Shl |23 |[2—
S79 |3 | T N —1 Ll 2l [bhl [seg'|e e (St | 2 [0sl | Vbl [E—=
SLg |80 b/ | T— 13 | QLA [(97' |ve |[+h1’] € |eSl kbl P—7F
SLG |OR0- |2NT D e | [t [zl he (Bl e el [L'L] EL—=
Sicico-Tzos | A—1 b [0 [l [ [A'e [Shi'| 9" [6St g0y [d—3
Q< |0~ |eke — |Lel[7el|[Lel|[ghs 126 |2z | — [l 297 E%—
Wdd“0S | DILVLS | MOVLS | emWwo | O°H% | €a aM 02 A <0 ‘A <00 ‘A do¥d | 33nd | 37vOS ANIL
% [ 39vd p0- &/ -G0 -3va / -NNd 00G 4 -1INn

¢l # 133HS Y1vd SVO / .}‘ * LHOIaM



L
seRe Mwﬁ m.l m%m FT T LT T e #3388 | ssven | ssssn L TTY T LT T R T LY susss | sesss LTI T sukks

P avioL

e R = wesss | sesse | wesss | assss — . PR [ J— ssaes | evess P v1i0oL
saOlczosa 11 | [Ziz] @ [CAPrS|hS [zl S90S Pz
<29 o 9] 1 Orz| wload|zrs|se @< [97] L'S vz
S29 |(2o-[ 9] —~ |[zmz| @RS S sz [T 91 [CC |[e=
S29 [o[@a |37 12| Z2 | hel|pes |9S [ szz| U LT | S =z
Q) [8z0-| ol | 27| Kzl el|zes|vs [Lze] I | D1 b'S [2—=A]
O0P) |820-] 1L 22| el |eS |G |22 |2 |b'l |O9 -7
009 | 5207 2 > Zzz[vav]ee eSS [Cz ] U (LT[ O9|[E=
<) (62 Thi — L P z[awhe g[S |zz| * 0 | 19 Be—er
Q09 (00| SLI 4 Lz Livihel|es'| e | s2zlz [1'2] 2 9le—n
1529 |<=O-| L1 i Liz| LIZIhR (S [as | ree|= [9Z2] 1T [sL—a]
SZ29 | Vol 13\ I~ [312] ¢lZ]s<l [eS|S'S|<zZ] 1" [T v |[o—=;
S0 |22 SR L 1Sz2Z| Sl [ehSS'S Jozz | 17 [h2] S B
sikhy ﬂmum.l :Onm\ R \h.muru.c...aﬂ ..... F— svans I A annss - sven wsan | meess vLOL
Sl CeASTI NG bl | az'|leel eS| LS Bz |I' (S [9 D PE=
Seo) |6 pbl] P~ 922 | X [ecl|leg’| LSO’| [T |97 L9 |E=—=0
QST SO 6Ll sl IV s o9 [1RZ] (7 LT | 279 [Z=—a
SO |0 [T =" | S| Rl' |6 U\ [LIG |29 [bhe]| ' [RZ b F—®am
C0%) |0 '49722 M 22 €IS T alls? ] ) [bZ] O =
SCC [EF= T e oz [ G2V CU eSS [ 9 [hae [Z" 0% | | 'C —a
o< |RR0 9977 D |sapaQfeol|gntib|[tacTz el <L e—=
szg lesotletz | ——1— p 9 sal [eh [Uh|ILte] 2 [he|l o' L lz—m
occ|eco 902 ~F—1_ 23" [ 1207190 [22h' | Ob €9 | R [Ue| 2'C [T—=
QCh |SSOZ[AIe Ol bl [0 sd[Zhe ST PRl A TR 28 B—%
TSh [FF-|hie] 1T _T— [Z2< | @ 68 [sse | T[Sk | & [Sh|a 2 [i—=i
St | KG9Z| R0 s - — | SR MU SAIRTLCHIOLE] S’ [bh | Ob BPEZ

Wdd®0S | DILVLIS | MOVIS | 8 W0 | O%H% | €d M 00 ‘A <0 ‘A <00 A doyda | 13and 3voS JNIL
._J 10 \M 39Vd 7 0- Gl -S0 -31va [ NN Q0S4 - 1INN

¢l # 133HS V1vA SVO _ T : LHOIIM



& L
-
TS qu . mln weens sanss | ssees | sesse e sasee hses seses shoss | weses *
- mm

sesae | messs ssens IVLOL

P _ ~||ﬁ L QTW— - P sssas PR — sesan - ssuns - - - - saass WLOL
S| Zo T3] o [ee] vzleel el RSl e |27 |2 b B =t
SO zo] s/l < "l ozfon&sS I es[zr]l Uz [2h B—=
Qs9 |22 S| 1 [ bl ass el e |2 ' h =2
QS O] €5 ot o' |Onlfoas |25 (1re] U | [h'h Bed
&9 lezo-|esi| — 7 |ere |LelSSS| €S | he] &[0 [Sh [
Q59 | 2O AS/ | ~— hiz] ple’f3el|zsS'|es|siz] ' [b' [ S'h Be—<=E
(B9 | 20| p&7 B hezlled|selbes |as 22| =[S [ 9 h [B—=
(S0 220 | A5/ = ezl g2’ |helces| Ls|gzg' | |S [ h ez
&) [S2OZ[hST| Szzlse |l |ete Seezz] 1T 1S [ KhIE—=F|
19 | <222 ST Tt~ |21 Z] ALl |6hS RS |8 T P17 | L' hHEL =T
Q59 <2 [S51 L2 @z a3 |SS[hS 021 [T | TRk
QS9|eea-|SS\| L1 LiZ] vz eliase’ | hS izl & [V | $h Pl
we | 952°-1S1b! ,m« ..... senss | veees - . - - . o PR [ - VIOL
SIEZ2ESTN N, clzlele|dezsSIho|ciz]= |V | 20 [%=x
S | AL (Ls) 2 [ooz2 ] hlfrer(esS|ss|iz|I" [U ] hle-m
) |FOZ|LS] | 4| [T w|La [lhs|Ss <z U |27 [b i |e—=F7
&S |02t | i e |selis sskrzz| e | v [0S =&
O AR5 | ——1 LIZ[ i RS 76 [pez] 17 b7 | 95 [Bh—=n
29 | A2OT| RS 1 glz| 2z pd|[S oS ree] 17 [0 T's k-2
$29 1520 o8 ] Ozz|0Z2'|s¢e |&sS|s's|zzz2'| I” | 1| 26 e~
sza |Stor|lea | — A BRI ESE B P Al
SS9 sz02 191 |~~~ el Ne'faellhhSih's ez’ (" (21| 'cle—=2
529 (920|721 o L'z] tr2el[prshS (L= [ RS B—=
29 | T1o-|<e9) L= 2zl iz adlaes RS |[Uz’ | T (e | 'S P—=f
S 70 | J 1 1 —Istz[Sa ol e [SS || T [RT] ¢ G g

Wdd®0S | DILVIS | MOVLIS | em¥d | O°H % aa aM (00 A (7] ‘A “00 A dOya 13and ERLe SNIL
H S 39vd  20-S/[(-So -3lva # NNy Q0SS LINN

¢l # 133HS V1va SVO ("4 *LHOIEAM



28008 3@01__. lﬁm\N ssses | esese sases | ssese | sesss ssese | ssese sesse ssese ssese sesss | ssess sssse TVLOL
ol T o e e I I I s
| L~ e N e
o e \\

,r....fvz.f \

f;:!.f..!f \

/
...lll..l.....lln\ul‘\\n\..ﬁ

< .

ol e |

//!z.!.llf! _ \

!d \

e | LEO| QOO e | o L e | woeee | e | oo | v o | m | e | - w | IOl
p..r . .\

\

I...l...r.....f..!ff.......-... \

IILhu.u\\é.o\ m

. 2

- &

SLANZO-] bh 207l igp|ehl s VS || U | & 'L Pe—=<i
S zz0-|6hU] N 20'z| 1et'|ehl ols' | VS a0t | '] T 17—
S29 |ezQ2 1S _4— AR IEN A 1zl 1’1 | 26ll-es
SOzozist| szl sz |ohi|&SS S A2l 77 € h F8lst

Wdd0S | DILVLS | MOVLS | amT¥d | O°H % aa am 0J A <0 ‘A “02 N d0oy¥a | 13nd VIS JNIL
g P L 39Vd 20-S |- SO -3lva [ :NNY 00g 3 T1INN

7! % |2aug yivg owWa _ Jﬂ.l LHSITAp




. ly 200 sl oL | Wy es?l gz iszll&z ] 1L Rielehz | T [ TH
A TANE I A A Al AR AR AN A A RAL

(20| 2L 9oL |Sel | Sl | b7 |bbZ | @R (LR |32z | |TF

RO SL [ LAL|O2L (bl | Stz |80 ket [ILe|Fez |2 2R

8hII PL Lo H%t\ORGLl L Ll |SLL | T8Z | Q37 |bos | QeI |LbE ez | & |1 &
ch-| bLL | bZB3| 6L |32 oz |l |3 [geplshz |1 |17 C

SARWIMNOCO b | b0/ | 008 | R | €0¢ |Sze [ Ol | (IS |obZ e [Z'C

Sgy) wnesantpeotl IR | AR Lol | LeZ | Zie [Bee ] ebl [2IG[t0oe €' [5G
ooy WATZe0l] og | e/l TZ3 | 29¢ | 92s |98 | Lhl | 2G| SbL | &~ | B G
YN ravavanodss [ TGO (X [ 690 | beg | o< | bhe [9ke | Tz [31S [SoT | ¢ Z)
VFop EvadZeQT] @ | Lbb| SOb | ZIC | F9E (392 [0z |8%5 | P2 | € [ 5@
L'e < (H RSO O [+201] gL | e 2| 3Ce [99€ ] Loz S |92 | &' | B9
TI5NWVY 31vOS 038 VOO | L G()~ @4 :q: MTW. Tﬁmv 7% vz | bl 09) TSAN\ S' |\ 7L
an [T[ #:1EvISNunesud [ GO L [COCT 129901 ] Wz | 790 [e9¢ K02 1522 | &Ll | — L'l
SINIWWOD OlLVLS | INJISAV | LvD/O3S | x083dId | WOLLOS | 3AIS1Y | ¥Oova | 3aiSd1 | dOL | MovisS ERLAOS

[ 'NNY

T39Vd ¢0-S/ —S0 -3Lvd

L 13JHE W LYO MyNad




Zbl\

1elel

B L

<k

IS

R0

P, wyrne . seyun wusss . MQ mm T .3@ V10l
ose | e [oe [ [ oo [ e TQQb feRe 1[T21L [k [9292[SE2C [\ LT LSQG[ WIOL
ge [ Le [Lhe ] bh [Lezlieel [a0 [eaet 112 [s0zZ [93 1 [hsZ [hS V[ UTh =
8= | Le [8he | bh |9 |,ee) [ AL [LUI[STP9 (S92 [ bL1[Z5T | BS| | cbe S5
Le | Le [bhZ | 3k [LS2 |igel]| AL [06Q1 | ks [ Lag | LLI [QSZ | QS | bl [oc i
a9¢ | Le (05T | & [Leg [Ceel| 9L [220] [Rh9 [ S0z | L |9hT | 2SI | 272k St
Gl Lle st | &h [2ez [Liel | 2l |bsol|eza | STt | el [The | 161 | bih [9b=k
oz | Lelesz | 3b [Lezizel [ S [RAT[Lo [haL | 1L [IC [ QST [blh [Seh
9¢ | Ltelesz | Lh | Lgzlael] nl |2l [SRS ST [ b9l |seZ [ S| [Tt e+
ac|l 9¢ |52 | Ll aczlleel| SL |lizl|eta | Loz | 290 |<2l [3h! [&2h [
2l 9e [wsz| an | 327 |ecci| pL [CLIT|ca| LIz | Lat| Lzz| Thl [zen [
2| ac [RST | 9h | B¢z [SCel| Rl [esil|zes |ka2 (29T ezt |9k |9tk [si—L
o | Se |Gz |29k | Letacet | LL (3211 Lig|elZ [L21 |l | 1h [Reh [P—=
¢ 22 1552 [ 2h |2ellLgel| pL gL 1lbbh [ 21291 [hiz [ 1hl] Zh [tz
T TN e e e S Eumw %G |S\0< S22 A3 Lkl | viol
9¢| 9 [9S2 | Sh | ez |3ecl | bL |bbzl[S3R [1ZZ [ JLU [T [Zh1 ] 2 2
(el |95z ot [Lez el | b [zzai [k [ hzz | su [22 [ ehl L2 2
(e | Le|&Z | a9h [Lez |8eel| BL | Z2L |6GR 2% | 231 [ 2T | 1k |hie |2,
Lte| b2 |235T | Lh [(eZ |Feel | vl |BR |hhk &2 | 2Zb) | iz [Tl |cee [
Y| B3z |bSz | L Loz |32l | AL |25 | bet |hAZ [LOZ | €22 | ShI |22 [h—<¢
72| L |z | LR | Lez|Szel | RL |oaL [bhR|ese |ORZ | bet | bhi | 2i¢ [
cel 9¢ |57 | 9f |Lez |F2%!1] Bl [Pzl |bsh LS | Lhz |seT [ RSl 9b7 FE=<
oc| coclige | afr [gez |stel| #L [€OLelh [R7Z [SST|aRT LS| LIy 2=
se| he [T27C | SF [3ez |8zel| GL |26S |9LE 392 |¢2T |LST] Qo] |22z [ =
ac|ae |S7C | ek [kez|lell]| oL 1809 [20S |OLC [T (69T |99 | [a0¢ |5l
2| = |Lyz |k [ 1RZ|2ecl| 2L [TH3 | L6 1992 1072 [blT |1 [&ce |9 —=
cec|ac et 29 Thr lzel | el (229 [ eso | 2cz|1se L2z | 1 LT | bl pe—-

N.O@N dAICOS | dNISYD | SVO0 | dWIdWVS | J1dNVS | 30VNuNnd | INSIGAV | LvO/O3S | XOs3uld | WOLLO8 | 3dis ¥ 3ove 3ais 1 doL JNIL

1 o _ 39vd ‘NO.., mxth“mEqn_ / -NNH - 1INN

71 # 133HS V1VA RANLVIIdNTL

00



S3|

10SD]

il

hIG

¢Lih

ik

olle

9L

- - - sxass - PR Iv10L
s il N 7 e A AR A A A T e
LE] 9C [Zhz [ RS Tacze [SieTT LL 1909 Y19 Thiz [ LLi [LeZ [ SRS Pz
sl A AR AT A A IR A A
92¢| Lel|zhe| S |acz |21l | LL [Sh {919 [L1Z |Lbl |[OhZ [ QST | beZ [E =
(2| 92| BS [2cz [blel] LL [ [ D[22 [361 [1h2 | 251 | 2hz stez
Al 92 | the | 7S [Lez [ blel] LL [be? (32D [ 212 | bbl |hhz | b | Shz [tb<7
9c| Az |z2hz| bS [Lez|blzl| LLIGh [hh9 |32 [102 [29F2 ] 1S] [BhE e ar
a¢| Se |ehz| h6 [LeZ [Lict] LL [ShAleSq 22 202 [Lhz | IST | 252 (%<
Sel celehz| hS | LeZ|biel| LL|ER[959 | blz |2T2[0S2 [2ST| 252 bten
FE| 2% [She | 1S [Lez [ 8| LL 997 [0 e [ Rz [1S2 [RGT [P [ <
Y | 9€ Tt | ©S | L2 [8IZ0] BL[EST[999 bl hal [hsZ [SST1 002 BLam
22| e |ehtc | SS [Lez [biCl] 2L (A 221 [ LIz 9072 [hez [&S1 | Rz o=
S| A% | hhz | pS | (el heel| 3L [gETIoL [ Rl [ 202 | 257 [ TG 1237 [
el el el el S A 23| 5757 | LS2Z R\ & | 9bdbl [ZRSH | 1ol
Se|a¢ |She| hS |Lee |lzel| LL 22390 | L | 902 [ 197 [SS1 | Yy [Ehsit
se |ae |She| & [ L2z |bel| Ll (9L | SIZ2|202 2T [251[0e [ it
selac|She] 1S Ezleeel| BL[ZL | Rh39 [ hiz [ROZ (970 | bS1|E22 [& i
Se| Le Phe | 1& | 222 [Seel| 2L [bhL [VLa [hie [<TC [T [LS1 | (22 [Sha
oo | Le [9he | TS |LeTacel| RL [hLL 9.2 [C 12 [S0C 897 | bS] [SRE [
2| 8% Phe | 1S |[Lez [beel [ LL [Si13 [eOL [Tt [VTU[RYIC [T H |09 e a8
N L [LHZ] 16 [l [&eel | LLZRB[TIC] 11z [kl |32 | 25T ST |E <
(elle [Lhzl @S liez [9rST LU 1IN [<9L [boz [Rbl [S92 | 28T € LR S+
Le| 22 |[BhZ | OS [(=Z [ehel| CL [va [ VAL [Loz | W8T [<92 | 3S | |Teh |2«
| Le|Phz | 0S5 [Tz [38e) | LT |Zhel| W) 992 (=231 99¢ | LSI | SR P
L2 Le|BhC| QS |Lez |LeCl | LL [Reel[SRA [ [ha ] (252 | LSl [ POR [ =
ge | LT [gh2 | QS [Lez|legl| LL [Pl ]LLa [STe [Z231 LSt [2ST [Shi PEla

\NSW\ dWil “0S dWil SYD Sv9-2 dill dWV'S IdWVS JOVNuNA | LINIISNY 1v2/03s X093y woLLos 3qis 1y ove 3Jqas 1 dOL JNIL

B m_o<a\Nd.._ G/ —-50 :31va [ NNY T 1INN

L # 133HS VLVA RINLVEIdINTL

0qc 3



h (3] 2L% | Ehlgl

Q135

2hS

Zlh%

1115

PL# 193HS VIVQ IHNNIVYAANT L

ssssn suven P - P e~ nmNTj Tv1i0L
o | e [ e | e | e | | DHOLUAGISTLN BB TTE] hPIZ |2 AN | hpoz | VA0t
S| S | ehZ| 19 (e ]oze) ]| 13 |<eS |ThS [LOZ | WU Lzl | w7 [@leg
he| 22 | bRT| 19 | ez el OB [BRG [ 225|997 [ A1 | Liz] 'nl|Olz 5=
SCl ¢ [pHZ| 79 | Lgz [Geel] bL[I1SG | eS|S0 | Q| 2z bel|O1T |[& =<
Sel aglhht] 19| LeZ [SCeT| bl (2SS [ThS |50z [ Qg |TZZ | ol | OFZ [Sh =i
Selge | pht| 19 [Lez [9zel| bl (65 [ 1551|902 | @l zeZ | 267 [ 1T [ <2
ne |9 e [PhC| 19| (E7]2Ll] L [hSS 026 (202 [ Q31 [ 222 | Okl [2lz e+
A¢l 9 || g | 2el | BL [595 |05 [T | Rl | ezz [ Thi | Tz |5 <=
28 92| RpZ| WS | (EE|ZET| bL | oge|SiC | Loz | BT [RCZ [ehl | 2tz [2#2
9| | prl] LS| Llelizel| LU RS LS| 20z | @1 | REZ| TR | 17 Pe<g
Sel B | rnl| S [Ler [3Tel] 8L [19G|sLS 292 | T8T | ReZ [ <hI| hTZ[sLor
Se| te [ppe| &S leelizel| U [eas [0S [boZ [ 181 |97 | 2hi| SiT [ <=
Se| Le[She| bS [Ll|lzel] BL [99G (186 [aa2 [Z22T [ CZZ [ Thi (217 Ble®
woews | wwens | wwven | vussn | sones [ v [ B [TISOL [BIZL [FSZ |BSTTRICE [ TCLT [#972] 0L
Se|l Le |hiZ | LG | LeZ |Tiel| 3L [\LaG [S3S [ 002 |31 [ LT [hal [ LI [0ty
oc | Be |eht| S |[lgzlsztel] L [ZlSlobS | O 1| &2Z |[Shl | L7 & 42
| Le [hhz| 25 [Lec el | 3L 135 (LG [Qz b3l [bez [enl 212 [&=
Le| Nz [ehiz| 23S [LeT |32l LLIRS[107[232| 23162l [hhl [blz a2
ag | 2 |ehe| G| Rle]| LL |REG TP | OIZ | BTG |eh [ YTZ2|% <
Le| 32 |eRZ| S| sez |Vl 25 [<09 [ LI [LB T [ beZ [LhT 2722 2012
e | 2% [ehe| &5 922 [OI]] LL g5 [S97 [baZ [FbV Bz [ Thi| ez [T
(e] 2 [Ihe | BS |S2 |11Cl] LL LS [hon | Lz [Obllogz | Zhi (22 2w
(el 22 [he | 3S[9cz| UGl CLL RS lcoal2lz [ 1L [ 1e2 [Shi[S72 |7 <=
Lel e [Irg | LS |SeZ el LL [BS (e [Tie [Zhl %2 | Shl] 222 Pl
L | L | Ihe| (S [9cc Elet] L [toa [0l | ez | kbl [ Felshi |8z <=
Le| Le |2 SSIPeC [hlel | LL [109S1a | etz [SUl [ 82 | Uh | 027 F¥si
IN%Q. COS | dWISYD | SVO0 | dNIdNVS | S1dAVS | S0vNund | INSIEWY | Lv0/o3S | XOa3uid | WOLloa | 3ais1d | »ove ER] doL =TI
| o ¢ 39Vd 29-5(-g0 -3Lva | -NNY 0S4 “1INN



woes | womee § wwse [ v | v §oee | LLILLL RS LIZ] 201 [ 2T | bhI [ Dbz | TVIOL
e e e I s A [ L S R I P A

1y |97L- .
TRI| -
AR

FHERE FHEE FEFEE FEXRP

s | s | DG 1QC|CSTZ] GIB| FIL] V93| LRG| 23| VoL

Q02_«C
5L 4%
R0S |25 |hoz | 3LV [S2 | S%1 | 902 107 <&
G135 ez | LLI S | b2l|edl |5is

sel9¢ 1eh? | 1 ZeZ [LiE] 315 |hhG[eoz [bL] [ hiZ|2e (] LOZ |9«
~e |Se |enc|lo2|eez |blel |92 [hesS|ehS S0z | Qg Liz ] Lhi ] 302 P8t
N.S m\G diNi®0s | dwisve SVOD | dWIdWVS | F1dNVS | 30WNNNA | INJiEWY dOL

1IV0/03S | XO83uld | woLlod | 3aisiy | »ove 30iS 11 INIL
9 39Vd 7 0O-5[-S0 -3va NNy - 00S] T1INA
_ L#TTHS T TIQ T TAVYT WA m

Se| e || Yo |Lez [Hel
S EARKIBAARS

ShS

(4




ZERO / SPAN CHECK DATA SHEET #15-1

Date : 05"_/5-"@92) Analyte: COz (15-1)

unit: __FS00 Run#: /[

Zero Cyl. #:_O42TAC 2-A Conc.: 0.00%COz  Cyl Press.: 7000 psi
Certified by : _ Al LIQUITE Date : O02.-20-02.

spanCyl.#: CCI127767 conc.: /249 _ %CO, Cyl. Press.: 2420 PSI
Certified by : _AIR LIQU I Date: 0Z-15-02

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 % COz = + 0.625 % CO.

Method 28A = + .2%of 250% CO; = + .05 % CO;

PRE RUN Audit : by : A»MQ{U?%Q Time : /()55 Temp: 72 ol

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO|[00.0 | 000 | 000 | 00| ,000| s022 | 7022 | S0%)
SPAN =
w0 | 500 1240 | 500 .500| 12. 442 | T04% -, 194

POST RUN Audit: by : A ald-‘-iggb Time : /845 Temp : £ 8 °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
[ Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 : - -
000 | 999 Jpp.0|z00!| 047 047 =187
SPAN
500 |.500 11249 | 50,1 | .501 | 12966 | 024 |~.09¢

+ 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;: O3 - 3 '20024
FS500

Unit :

ZERO / SPAN CHECK DATA SHEET #15-2

Analyte :

Run#: /

Zero Cyl. #: O42TAC Z-A __ Conc.:

Certified by : AR UQLLIDE

0, (15-2)

0.00 % O

Span cyl.#: LC12767

Certified by :

AIR_ LUIQUIDE

Cyl. Press. : @.Q_PSI

Date: 02-20-02
conc.: 12.50 %0, cyl.Press.: /420 psi

Analyzer : Make : TELEDYNE
Range: 0-25.0% O

Flow: 1.5 SCFH

EPA Span Value =25.0% O,

EPA Control Limits = + 2.5% of 25.0 % O
Method 28 A = + 2% of 25.0% Oz

Model :

320 A

Date: 02 -15-02
SN : 37400
Analyzer Output: 0-1.0 v.
Measured by : Rotameter

+ 0.625 % O2
+ .05%0;

PRE RUN Audit : by : J MC{“S?{{D Time : L&Temp :j_L_° F

AUDIT RESULTS

Point Expected Response Actual Response + Conc.

i Meter DVM % Meter DVM % Difference A %
ZERO[ 00.0 | .000 | 00.0 | op.0| w0O| =065 - obs | -259
SPAN| 2 50| 500 | 12.50| 12,5000 | 12.513 |+, 013 | 7053

POST RUN Audit : by : {I. f&ﬂﬁﬁz) Time : /gL/S' Temp : ¥ L

AUDIT RESULTS

Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
“ERO] 000 | 000 | 999 Jooo|.002| m0)4 | Z014  |=057
N
SPANT 2 50| 500 | 12.50) 12.50| .501 | 12.538 | .0>8  |7.154

+ 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: OS5~ /5 — - 2002, Analyte: CO (15-3)

Unit : FS00 Run # : /

Zero Cyl. #: OYZTAL 2-A  Conc.:  0.00 % CO Cyl. Press. : 2000 ps
Certified by : _AIR U QUIIDE " pate: 02 -20-0Z

Span Cyl. #: (L 12767 cone.: 480 w%co cyl Press.: 1Y 20 psi
Certified by : _AIR LIQUIDE Date: OZ ~/5 -0Z

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

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

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =10.0 % CO

EPA Control Limits = + 2.5% of 10.0% CO = + 0.25 % CO
Method 28A = + .2 % of 10.0% CO =+ .02%CO
PRE RUN Audit: by : »d WC{L;@Time: /055 Temp:_7" oF
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
Difference A %

# Meter DVM % Meter DVM

%
ZERo | 000 | 000 | 000 | s ol.ooo| 014 | H.0ld | 114)

SNz o | 420 | 490 | 430|490 | 4793 | ~007 | 066

POST RUN Audit : by : Z)WQ@TS‘/O’D Time : / 5"/5’ Temp : 2% oF

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

SPAN g ol 490 | 480 48.0] 4| 4.293 |00 |7066

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

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

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



ZERO / SPAN CHECK DATA SHEET #15-4

Date : 05-/5 "ZLOOQJ Analyte: SO, (15-4)

Unit : FSOO Run#:__/

Zero Cyl. #: O4Z2TAC Z-A  Conc.: 0.00 ppm SO,  Cyl. Press. : 2000 _psi
Certified by : _AIR {JQU IDE Date : Q2 -20-0Z

span Cyl. #: (C62/84  Conc.: /290 ppmSO;  Cyl. Press.: /350 Psl
Certified by : _ AR LIAUIDE Date: _Q/-29-0!

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 S0, = + 62.5 ppm SO,

PRE RUN Audit: by : A U l’%c:\fm»o%i“ﬂme: /058 Temp : 7 2 °F

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

ZERO| 00.0 | 000 | 000 | ~»nol.0o00| 5,292 | 75.%92|7 230
AN 5100 | 516 | /290|510 .5lk| 1292236 | '2.236 |7, 09

POST RUN Audit : by : ﬂ&)ﬂc&?ﬁ Time : ZZﬂngemp: 7% °F

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

ZERO| 000 | .000 | 000 | 5 yl- o0/ 2299 |+2.299 |1 126
SPANT 5100 | 516 | 1290 | 575 |.516 | 12€9943] —.257 |-, 010

+ 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: __ F500 RUN: | paTE: 06— |5 —02
g‘g ;“1“0“”9 _— °F  TIC#13 sS4 °F
TIC#2 - oF  TIC#14 st%o0 °F
TIC#3 54.0 °oF  TIC#15 5435 °F
TIC#4 53%.3 °F  TIC#16 51.5 °F
TIC#5 &5 oF TIC #17 5Lk °F
TIC#6 525  oF  TIC#18 544 °F
TIC#7 5L.% °oF  TIC#19 S3.b °F
TIC#8 514 °oF  TIC#20 59,4 oF
TIC#9 &L °F TIC # 21 e °F
T/IC # 10 526 oF TIC #22 ‘"'" oF
TIC # 11 50.% °F  TIC#23 84 3 oF
TIC # 12 £5.7 °oF  TIC#24 i °F

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

7er0: .\ oFAdito. O.0F  ZERO_ 4.0 °F Adj.to:200 <& 9,
SPAN : P9 oF Adij. to_2000. O °F SPAN_/999.9 °F Adj. to_~. 005 _¥%
Thermocouple Readout Pretest Linearity Check:

0 =0.0 °F 200 =_202.6°c 400 =319 F
600 = (o0l o goo =BOLL eF 1000 =\OWI °F
1200 = \\4$3 oF 1400 =_VAXUL °F 1600 = 1597 oF
1800 = |$00.0 oF 2000 =20D0.O °F

Sample Train Leak Check Pre Post

C-gas Train Leak Check Pre Post é

SO, Train Leak Check Pre Post_ v

Static Gauge Zero Check Pre Post 1

Scale Check Pre : J5: ) = 5.0 !
Post : [3.4 = 3.4 s

Stack Cleaned Prior to Test Run : YES 2& NO







COMPUTER INPUT DATA SHEET #1
Client: Joru W.S.A ;TR
Address: 400 RIVERSIDE ST., P.O. BOX 1157
Poerann, MAINE 04104

Phone: _(207)197-5412 Fax: _(207) 772.-0523

Run No.: ____“1 Date of Test OS5 — 2.0 —2002. BumRate:____|.25>2

Model No.: F500 I min Elmin-1.25 ==

Stove Type: _[] Cat P Non Cat [] Pellet _[11.25-1.9 [Jmax Clinsed

Dry Gas Meter Y Factor: [/, 000 | ' Post Leak Rate: 00| cfm Time: ?J ]Q min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

Dry Gas Meter Volume: 103.12% cf
(00.000) (Data Sheet #2)

Stack Flow: (.10 dscfm AH: 19 in. H,0
(00.000) (Data Sheet #2) (.000) (Data Sheet #2)

Maximum Vac.: 2.0 " Barometric Pressure: 729,923 ih.Hg
(0.0) (Data Sheet #2) (00.00) (Data Sheet #2)

Ho0 Captured: 113,24
(00.0) (Data Sheet #3)

Front Half Catch % Of Total: 3\.%2 _ -% Total Particulate Catch:___. 1212 g
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)

Flue Gas Moisture: 0.56S) o

(00.000) (Data Sheet #7)

N l 47 gr/dscf

Particulate Emission:
(0.0000) (Data Sheet #7)

Relative Humidity: 25 ./ %RH  Ambient Moisture: .25  %H0
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)

Pretest Fuel Wt 50, | Ibs. CoalBedWt:_ .}, 2 Ibs. TestFuelWt: | 1. O ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) (00.0) (Data sheet #8)

Heat Output (EPA Default): [H,%64.2 BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet):__/[. 057 % Pretest Fuel % Moisture (wet):_/ 130 o
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10) .

Test Fuel % Moisture (dry): 21,072 o TestFuel % Moisture wet): /7 4 08 %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

Fuel Higher Heating Value (dry): —__ BTU/b.
(0000) (Data Sheet #11)

Stack Static Pressure: ~.04Y in, H20
(+/- .000) (Data Sheet #12)

Average Ambient Temperature: ’ 5 °F Stove Temperature Change:_____ LﬂSs 2 F

(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)



TABLE 1 ----- RAW DATA

CLIENT : Jotul U.S.A., Inc. TEST No. : 4

MODEL: F500 DATE: 20-May-02
e P P R L R L 22222 2222322222232 22222 22 R 2 22t 2 ittt ittt it i i,

TIME METER DELTA METER PERCENT PERCENT SO02
READING H TEMP. Cco CO2 COCENTR .
(MIN.) (C F) (IN. H20) (DEG. F) (%) (%) PPM

0 653.000 0.150 84 1.05 5.80 525
5 654 .500 0.450 84 0.39 14.60 300
10 657.212 0.150 84 0.68 3.00 525
15 658.764 0.130 85 0.73 3.00 550
20 660.251 0.130 85 0.81 3.20 550
25 661.738 0.120 85 0.90 4.00 575
30 663.161 0.160 85 0.59 7.70 500
35 664.796 0,150 85 0.79 7.40 525
40 666.354 0.200 85 Q25 11.320 450
45 668.171 0.220 85 0.24 12.50 425
50 670.094 0.220 85 0.19 12.50 425
55 672.018 0.220 85 0.19 11.70 425
60 673.942 0.220 85 0.13 11.60 425
65 675.863 0.220 85 0.13 11.70 425
70 677.785 0..220 85 0.12 12.00 425
75 679.707 0.220 85 0.20 11..70 425
80 681.628 0.220 85 0.16 1210 425
85 683.550 0.220 85 0.13 12.50 425
90 685.471 0.220 86 Q11 13.10 425
95 687.400 0.200 86 0.16 11.80 450
100 689.222 0.200 86 0.17 10.40 450
105 691.044 0.200 86 0.19 9.90 450
110 692.865 0.200 86 0.23 9.80 450
115 694 .687 0.200 86 0.29 9.90 450
120 696.509 0.200 86 0.27 10.20 450
125 698.331 0.200 86 0,16 11.00 450
130 700.152 0.200 86 0.19 11.50 450
135 701.974 0.180 86 0.47 10.30 475
140 703.700 0.150 86 0.74 8.00 525
145 705.262 0.130 86 0.87 7.60 550
150 706.753 0.150 86 117 6.90 525
185 708.315 0.130 86 1.39 6.60 550
160 709.806 0.150 86 1.44 6.50 525
165 711.368 0.150 86 1.49 6.50 525
170 712.930 0.150 86 367 6.40 525
175 714.492 0.160 86 1.74 6.30 500
180 716.132 0.160 85 1.87 6.10 500
185 717.771 0.150 85 ‘1.68 6.20 525
190 719.333 0.150 85 1.69 6.20 525
195 720.895 0.150 85 1. 71 6.10 25
200 722 .457 0.150 85 1.,82 6.10 525
205 724.019 0.150 85 2.08 5.90 525
210 725.581 0.150 85 b [ 5 5.70 525
215 727.143 0.150 85 2.24 5:50 6525



220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315

728

733
734
736
738
739
741
742
744
745
747
748
750
751
753
754
756

.705
730.
131.

266
828

.390
.952
.514
.076
5867
329
691
252
.814
.376
.867
.358
.849
.276
.702
.128

OO0 O0O0D000 QOO0 0O000O00OCO0O

.150
.150
.150
.150
.150
.150
.130
+150
.150
.150
.150
.150
» 130
.130
«+130
.120
.120
.120
.120

85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85

RRRPRRPRRPRPEPRPRRERREPRPRERRERENMDNODNDN

.56
55
2D
.49
.45
adD
.58
65
.48
#51
.60
.56
.64
«82
e
+89
.85
.85
.85

e S O B S O U6 By G, S Sy RS 6 (G, 6, G 6

.20
.20
.50
.20
.20
.50
.60
.50
.30
.20
o 10
i
.90
.90
«30
.90
.80
.80
.90

525
525
925
525
525
525
550
525
525
525
525
525
550
550
550
575
375
575
575



TABLE 2---RAW DATA

CLIENT : Jotul U.S.A., Inc. TEST No. 4

MODEL : F500 DATE: 20-May-02

3k o o o ok o e ok sk vk sk e ok o o ok ok ok ok ke ok ok ok ok ok ok ok ok ok ok ok ok ok o o e ok o o ke ok ok ok ok ok ok ke ke ok o ok ok o ok ok ok o ok o ok ok ok
METER CAL., Wt. WOOD

FACTOR (Y) =------ 1 BURNED (LB) =------- 17.0 Lbs
BAROMETRIC WET, FUEL

PRESS. (Pb) ------ 29.83 in Hg MOISTURE % ------- 17.405 %
LEAK RATE Wt. PART.

POSTE (Lp) ==m=ww 0.001 cfm COLLECTED ===~ 0.7372 g
WATER METER

VOL. (Vig) -—-—-- 173.2 Ml VOLUME Vm ------- 103.128 mcf
TEST HC MOLE

TIME (MIN) ------ 310 min FERACTION  =esmoms 0.0132



CLIENT :Jotul U.S.A., Inc.

MODEL: F500

FIELD DATA AVERAGES

TEST No. 4

DATE: 20-May-02

dddhhkhkdkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhrhkhhhkhkhkhhbhbhbhbhhhrhrdhhdhhdbbbbbbbbhhddddd

AVG DELTA

H @ --e---- 0.17 in H20
AVG METER
TEMP., Tm ~=v===- 85 deg F
AVG PPM

802  ~------ 500 PPM

AVG PRCNT
CO  mmme--- 1.14
AVG PRCNT
€02  —mmmme- 7.57
AVG BAL

CO02/CO ~=mm=e= 6.64



TABLE 4 ----- CALCULATIONS

CLIENT : Jotul U.S.A., Inc. TEST No. 4
MODEL : F500 DATE: 20-May-02
khkkkhkhkhkddddhdddddddddddddrdddrdddbhkdbddhkhhbhhhhhhdhhbdhhhhhhhhhhhhhhhhhhhhhdsh
STD SAMPLE STACK GAS
VOL. Vm(std) ----- 99.63 dscf FLOW Qsd ----=--- 442.853 dscf/Hr
&
7.38 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 8.153 scf CONCTRT. Cs ------ 0.0074 g/dscf
PRCNT PARTC.EMISS.
MSTR BwS ~-===-=--=- 7.56 % RATE E  =————ee 3.28 g/Hr
BURN MOLES OF GAS
RATE BR ------- 1.23 Kg/Hr PER Lb WOOD Nt -- 0.42 Lb-mole/Lb
CO EMISSION PART .EMISS.
RATE  ------- 168.95 g/Hr RATE - ------ 2.66 g/Kgdry

fuel

&
137.02 g/Kgdry
fuel



TABLE 5 =wimms PROPORTIONAL RATE VARIATION

CLIENT : Jotul U.S.A., Inc. TEST No. : 4
MODEL: F500 DATE : 20-May-02
khkhkkkhkkhkhkkhkhkhhkhkhkhkhkhkrhkhkhkrhkhhhhhhkhkhhkhhhhhkkhhhhkdhhdhhkdrhhkhkhhkkkhhhkhkhkhhkhhithik
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
5 762.4 96 100
10 788.3 100
15 788.2 100
20 790.3 100
25 790.3 100
30 790.7 100
35 790.1 100
40 790.5 100
45 790.3 100
50 790.0 100
55 790.4 100
60 790.4 100
65 789.1 100
70 789.5 100
75 789.5 100
80 789.1 100
85 789.5 100
90 788.4 100
95 791.0 100
100 791.0 100
105 791.0 100
110 790.6 100
115 791.0 100
120 791.0 100
125 791.0 100
130 790.6 100
135 791.0 100
140 790.9 100
145 791.1 100
150 791.0 100
155 791.1 100
160 791.0 100
165 791.1 100
170 791.1 100
175 791.1 100
180 791.8 100
185 792.0 100
190 792.5 100
195 792.5 100
200 792.5 100
205 792.5 100
210 792.5 100
215 792.5 100
220 792.5 100



225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320

792.
792.
792.
792.
792.
T2 .
792,
792.
792.
792,
792.
792.
792
792,
792 .
792.
792,
792,

&dhdOoUINoOIUBIUIUIILBIUOTILI O



3

METER BOX DATA SHEET PAGE # 2 Page: 1 of
uniT: _F200 RUN : 4 DATE: 0O5- 20 ~OZ
Meter Box: 5H Y Factor:[.0OO
Leak checks: __ I3 "Hg @ 0L cfm "Hg @ cfm
22 1S " Hg @_+0! cfm "Hg @ cfm
Inject 02 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume:__|. SO0
ROTO: PRESS: |, | 4 SAMPLING RATIO: 2.5 1 BP: 9. & O

" METER SAMPLE STACK DELTA [METER| SO2 [ROTO |PUMP
MIN| TIME READING MDCF DSCFM H TEMP | PPM | TEMP | VACC
0 11385 | (/5% 000 (.sole | IS [ &Y [525 (%Y |2
5 [1900| (.54, 6°| — N.3¥S5 | . 4S|4 300 ¥4 3.0
0 | Ls. UL 5722 | LS| IS | &Y |STS &Y [2.0
B 0105%. 1ot [bSS Y| 6199 | 43 |$S |50 | 85 |20
20 5 |Lbo, 251 [0, 2] [L 19 |15 %5 (850 |RS |20
B 70 |Lb1.738 |ULl 138 [6.929 | JZ |85 |55 |85 |2
0 26 | oo 1l W3 1Ll [ LB | b | 35 |50 g5 |20
B[ 30 | bbb, 190 [ULY. 1A |649Y | 15| 35 575 |gs |20
| 2< | LLb, 359 |GLL, 35|51t |20 | DS 450135 |20
%1 yo|ULg. 12 U810 .02 |72 | &5 |425| 8S 2.0
% 44| Lo, 097 |10, 02y [3.022 [, 22 [R5 [25185 120
%1 gp(t.old 17-ot8 |F.0tT |, 2L [ FS 45|85 |Z0
ROTO PRESS: Y TOTALS: |27, L19 | 230 101 F BP.. 29.8>
60 [ ,ysq (13,9492 |13, 9492 | ¥,050 12| 8S [41s| 85 |20
% [ 500 (1S . K3 |15 Rod |3.030 |22 | BS 45| 3% |20
0 o5l 11.085[W]. 185[%030 |.2Z | ¥S|Y2s | 8S |2.0
B /o 19,707 |L19, 101 |%.030 [, 22| 95 ]425[8S |20
0 15 Ls). 28 |LA.Leg [B.030 |, 22| 85 425(85 |20
B | 20| 33.550 |(83.650(8.030 |22 | RS [415[8S |20
0| 75 195.471 &S 41 [S.o5 |.22]R6 485 < (20
B[ 30| (%), Yoo | L3 ), Joo[7.510 | . 20|9L |450|3L [2-O
0] 25[(,69.22.L |L39.222 |7.510 |20 | Bl |9450 | 8L 2D
05| gol6A 1. ovd (A1 o4y 1570 |20 | D 450 |8y |Zo
0| | (42 805 |92 8L5 | 1570 | 20| &L |450| 8k |20
T <69y . GEF | WY 3-S50 | 20/ Bl (430 | 120

/ TOTALS: |G, (NS 2.54 1026 MAX VACC = /

TOTAL Cu Ft. TOTALS:| (g {, ,’Z"f J.84 |2093 AVG. BP:

¢



of\S'

METER BOX DATA SHEET PAGE # 2 Page:___2
uNiT: _F500 RUN: DATE: 05-20 ~02
Meter Box:__ D H Y Factor:_[. OCO
Leak checks: ___}5 "Hg @ .00 ¢fm "Hg @ cfm

15 "Hg @:20! cfm "Hg @ cfm
Inject 02 @ 100 cc/min.  Nozzle : Probe @ 3/8" od Initial Volume: ), 5¢0
ROTO: PRESS: , |4 SAMPLING RATIO: 7/ < P BP: 29.8¥ 3

METER SAMPLE STACK DELTA [METER| SO2 [ROTO PUMP
MIN | TIME READING MDCF DSCFM H TEMP | PPM | TEMP | VACC
2[5 59] (o, 500 | 69, SA | 1,570 .20 [ 8 450/ |2:0
5 ) oo (A% .35/ | LI8.331 [7.570 |, 20| B9 | 450 A |20
[ 55 [700. 15T | Joo 152 [, 510 | .20 | ¥ J50 (g, |2.0
| 15 |70l 924 | Jol- 14 [7.172 | .18 | %6 41s [ 3 [0
W] 13 [703 706 |103.700 |6.489 | 45 |8 |25 % (206
5| 2051705 .202L 105, 22| b, 1Y | 13| B |SSO KL |2.0
0] 22 [70L,.75 | 10153 |L,489 | S | Yo 1525 |3b |20
| 2o N0% 35 709315 [G.1at [ 13 |40 [SSOIL |20
% 34 109, %00 |109.80L | L4989 | 1S |8L [S2S|¥L | 2.0
5 to |21]. 363 | 111,363 (6489 | IS |8l |525|8 |20
| s 1. G300 |12 930 | L.4ga [ IS | Mo [S25 |26 |0
B 509447 | 2(9.492 | (.81%] b |86 |500[¥%e | 2.9
ROTOPRESS: ) TOTALS| %),52% | .45 | \od2| BPY 29.¥3
0] (53 N, 32 | N 32[ LD [ b [ %5 |S00L €S |20
W[ 00| 07, 111 110,701 (6,439 | IS [8S |S525] 85120
[ 5 70,332 [ 119, 333|L.48% | IS |35 |S2S | 3S |20
W] o 120 . 395 [120. 89S [L. 489 | ,)S|3S |S2S | &S |20
20| s |12, 451122, 95 7| L1988 [ IS |85 [575 [Rs [Zo
25| 55 )24, 019|124 019 | 643 | IS [€S |STS | S |20
70| 5¢ [125.58) [125. 68 1] (L.489 [ 15 |¥S |52518S |20
| 35]727. 195 |12 193 6483 [ 1S [3S |ses |8S |20
20| 25 (123,905 | 128, 705 6. 449 | 1S |3S |525 |8S |2:0
5| o130, 2L |130.2014 0489 | (15| 8BS 525 %S |20
20 45 T3). 928 | B1. 38 |6 YET | IS | BS 1SS | 8512:0)
| 50|13, 340 [733.390 L. 989 | IS [y |STS[8S (2.0

/ TOTALS: &, 'qL_ [.§)|l1020 MAX VACC =
TOTALCuFt [~ ToTALS] (59, 20| 3.7 [2057 [AVG- BP:




METER BOX DATA SHEET PAGE # 2

Page: 3 of 3

UNIT : FSOD RUN:__ Y DATE : OS5-20-62
Meter Box:__ S H Y Factor;_ ). 060
Leak checks: ___[D " Hg @_©Olocfm "Hg @ cfm
S " Hg @_.00J cfm "Hg @ cfm
Inject SO* @ 100 co/min.  Nozzle: Probe @ 3/8" od Initial Volume: X0
ROTO: PRESS: | |4 SAMPLING RATIO: 2[,S E BP: 07,83
METER SAMPLE STACK DELTA IMETER| S02 |ROTO PUMP
MIN | TIME READING MDCF DSCFM H TEMP | PPM | TEMP | VACC
20|55 | 134.95C [13% 952 | 6,489 [ IS | &S | StS| 85|20
% T)%00 1130 511 [T 519 | eHs? | 1S | 85 |ses|¥5 120
0| 5[ 138.00 [138.07b (LI |, 12| FS S5O gs [z0
T | 139,507 [ 1395k |L.4%T [, 1S [ BS [525 |85 |20
20| 5141929 |14 129 [ 4. 489 | 1S | 35 |5Z5 S [2.0
25| 5742, LA 92 AL L4 LS €S |15 |85 |29
0] 9 [ 79y.252 4% 252 [L 483 [ S [ %5 |STS |8 |20
215 3745, 819 |y5.31Y L 49 | S | gs [825 |45 |20
20 341747, 3 747370 Laad |13 | 8% (550 |35 2.0
T ol 4%, S0 [198.8.3 [ L1ad | 13 |85 |sso |85 |20
T 45 50, 35% | 156.358 | G1ad | )3 | 35 |ss0 | 35 |0
25| 5o|051.8¥9 |75 1 %49 (5. 929 | 12| $S 7S | 85 | 2.0
ROTO PRESS: : ,-..} TOTALS: 1, 123 I [gci |60 BP.: 2%33
M| [55<| 153,70 153,11 [5.924 | U2 | BS 575 |85 |20
305 [ qp0| 154, 10¢ | 154,202 |S. 924 | .12 35 |315 |35 |20
T30] 051750 « 178 [IsL. 128 |S.924| 12| S |S15138S |20
il I =, n,7112 |36 | 2SS
320
325
330
335
340
345
350
e 5370( 030
TOTALS:[L42,S Q_Qq 10.LD| TS MAX VACC = 3.6
TOTALCuFt [ 103, (2% TOTALS:|(,,, 4 167 _(54S JVG-BP 24.83




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

uniT:_ FO00 ruN:_ DATE:_0O5 -2Q-02
SCALE |  WEIGHT
| scae creck| LEVEL | ZEROED 20509 | 950
INITIAL : v v 590.0 9 S50.0
FINAL : vV | ~ 885.09 2xS.0 |
IMPINGER #1 #2 #3 #a__
FINAL WT L%, |Loh s 48k, T g5
INITIAL WT - SA1 4 443.% qps.0
NeTwrGRAMS | 144 .2 10:) 2.4 b 5
TOTAL CATCH: 1122 GRAMS H20
FRONT HALF

BEAKER # o
FILTER # J20F7 DESC. ACETONE
FINALWTg | B2YS | » FNnaLWTg | 9QL.5370
wmaLwTg | (P43 |- wmacwtg | A 51%5
NET WT g 1502 | . | NET WT g ,0%4S .

voL. pesc.ml__ 150 '

BACK HALF

FILTER # 1203
FINALWTg | S0\ .
wmaLwtg | Y425 | -
NET WT g 059 !
BEAKER # a L4 P 0
DESC. ACETONE | METHCHLOR H,0 H,0
emaLwT g (106,430 +[94.2367 - 1OAL0BIY 100,562
AL WT g | 106,226 *| 44, 1606 * 1084263 - [ 07,4845
NETWT g 2093, OG- 0845 oM L2l | -
voLpescmi 69 75 20 (%0 (é}_‘_&f) '




FILTER TARE WEIGHTS DATA SHEET #4-1
Into Dessicator : Date : _0| /gq [02_ . Time: |25 By: JB KW/

Manufacturer _S8&S Grade:#25Glass FrontSize: 1lcm LotNo.: ERHE|
Back Size: 82cm LotNo.: Z24 1|

paTE: 02 '07- By: ¥t-lpate: O0-\0 |BY: @;IDATE: BY:
FILTER =ReT 1 | SECOND — THIRD |
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
Ui | Ua o33y W%‘o) 1924 | Jour CMsp |R-2

IE IS ors [(, (119 ) [1aM! “ v |R-Y

NaF | LuLed3 |oaze | eRYY ) [1949 | W |R-§
USF | L blkad 0937 |(1 100 1943 | v v [R-b
>

|
i1L¢ )55 035 (.St ) [\’4o " v RD

HpF | . bl oa3% | (1 blY qya | N It R -

117e | 6196 |osa [(L61]3 191 Y | o Fsoo |R-1

[19¢ | . l6015 Ao | (1R ) QNS | v | R-2
nae| .4 oo | (24l ) [1946 | v | R-3
1207 | . gy |eade [GLRy2d) (1842 ] v [RY
el 4462 Jom> [(udeq) 1948 |TomwL, CHSD| R2
nzel .agug Jeasd | (L4yst ) [1/49 ] v [R3
03B L Y4l [eaus |CUYeu)  [1949] - v [R-Y
Hys| 4305 loauw |(M307 ) [H4SO] v ¢ |R-S
5B Y33yl oau1r | (4236 (AS| W N IR
Hee|  vdyy  loaus [(CMYUS) | (952] " R
Y ETEY oaw | (4420 1953 | Jotur Fsm | R-
g®|  42a» 0950 |(\Maa4) | (as4] * v |R-2
[96] YUY\ rEEETEDEEGFE Tea
1208 4421 0252 |( 425 ) | 1955 * ey

— :
Checked by: _C L)&/LQM'I A“; ‘ Date: 9\‘ |10-02. Time: 9\000

BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE | TIME | BY | WB | DB [%RH

“ya-07 0ai0 [wrv] [ 24 | Y9
02-10 | 1908 P_QMJ\J bk |45




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator: Date : 04-24-2002 Time:___1820  By:_ DKW
DATE: OS-17  [BY:Rf<|DATE_OS — [T |BY: bes_ |DATE: BY:
BEAKER FIRST SECOND THIRD
# WEIGHT TIME __WEIGHT TIME WEIGHT TIME
66 965130 | [b0L]|C40.5125) [ 1518 [N
67 1062279 | 102[C106.2276 ) [18m | ( Jomu FRp
68 Q. 108 | 16085 (9Y9. 1wpl) | 1S20| > R-H
69 102,997 | 1 6ea] (]0%. L—) (52} \
70 (0742847 (LIl | (T07.4%395) (523
71 104,155 | Jbi2|(10Y.I1S65 )| 1524
72 103.8325 | (13| (J03.8327)| 1525]] JouL Fso
73 104,3597 | 1L14] (104.3602) | 1529]y R-S |
74 | 1075126 | lbis| (T01.5124D | 1528]\
75 | GuY116 | Vetk] (FLY15)]| (S%4])
76 | 102.%0%8 | lbi1]| (10320 )| [5%0 )
77 | (01,2723 | 68| Goa=2y) | 1522 |
;g 94,5006 | 1620 %4‘5004% 1235 }\'
97, 61SR VL2 .25 )| [ S5
80 | 1091372 | 22| (J03.1%20)] 1535 |)
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WB DB | %RH
05 1| (LoD |0 ¢ | 75 | g |Checkedby (" I~
0S-19 | IS0 | WA | O\ |77 |4 [Pate: 5-70-02
/ Time: /Y30




oL g
6 Ah | LL | M| 5072]|%2-S9 L4
8 Lh L | W OZCl | =z2-s9 3
L Ah gL | =54 s6]l | 2z2-59 [4
9 bh gL | =& | 0t | 12-5¢ !
uoIssSag uoIssas
HY4% aa Ag awi] ajeq | Buwybiapn HY% aa kg awn | ajeg | Buybiopn
SNOILIANOD TVINIWNONIANT WOOY ITVIS
(|26l [2257| (2105 )T & | Lot/ {ezs0|  2lQs' [ K1 [3rb0|s50 6205 |MD|0aez|aeS| PN
 sa—
~A [7eT [7250] (ohed P |Gl |I750] hies [kl 100g| 00 S| 390
g | swiL |o1@Q | ubIMm kg |ewil |=s1e@| wbrerw | Ag | awil [s1e@| ybBioM Ag |awiy | sjeq | #1934
ALzl 2259 Omsw_roc ~| z¢21 1739 o Lot [&|| 0zz/|izsg| OL
—
~&)| ebt|7zsa|(h1go WD) ~R | 1¢l1[@59(5130' Lol | =R |0Ze!|IT50
AR 30IE [z So|(LaT hb ) ™| 5tk [12-50 9LEL ho R Sibl| 1259 §9)
N "
R | Lolez-5o (5 9k N0 =R [32b] [22-s0] LASh W [ X[ STHT [z (N
| ezbl [0  0LLG 16 ) | 22! [t | 39 be'ab (52| 922] | 'E59] F)
g | awi [sle@| wyBiam Ag [ewil [elea| WBEM | Ag | eunl [=ea| wbism Ag |aunl | =1eq |#1ove2g
[ 40~ | :-ebed Z0-Qg ~So:alva [~ N 00Gd 1NN

SLHOIIM INVLSNOD : €% # 133HS V1va IA0LSAOOM



Dates: From_Ll’_lO-_ZoO |\ WOODSTOVE DATA SHEET #4-4

Scale:

Sartorius

Through_02 -{ &-2003, SCALE QA SHEET Model: _A1205
SN :_37010004
100g 09 1009 700 mg By | Wet
weight weight weight weight Tech | Date | Time | Bulb | Bulb | %.RH
7.993 | 10.000R | J.p03 | _loco | Dd[\[20 05|78 | [ | HE
00,0000 | 10-Co00] 100l |_. 0929 | -2 1|1oop| 1S |\ [YT
7A.90e| 4.G98] )poc0| 100) |[Kw|(FZZ]jpsol7s | ) (4T
100.0003 | 99999 | _1.0000| 0979 | Dee [ N12610150 |94 | (|4
1000001 | 9907 | (p000 | .1000 [ det—m-zalyss |74 |\ | Y¥
160.0001 | 10.0000] 9997|0999 | f\-28 | j330 12 | ) X
_ﬁ% 1.0 000l 1.0000 |_-1000 | Ao/ |\FHE [1920] 73 | ( 8
QA1 Jp.oop| 9999 | 0729 |4 n2zaljos| 7251 N\ | b
99.99%| __lo.go| 4977 0978 @:: 1174119151 13 /) | 46
100.0000| 10,0001 .999% | 0977 EAIESEREINVAERNS
Ga ga] 2.999| laooo | 10e | K [R-0[)20 |0 |\ [4S
000008 100000| AT | 1000 [N [O-R20Ys] 28 | ) | 47
o] 10,0000 | 979%| .lovo | W 0\-09]1400] 1 & /| | 4F
qa.50| 4.9 __.a7299 | joco | o-i2[ 90| 74 | [ | Y& |
9.0 4.9977| . | . Jowo W rr[gn(le [\ LS
100.0000] 100001 | 1.0000 | 1001 ol-y [13ss[g | / | NS
Qs | 99977 | (9799 | 1900 0-26NUS [ 72 | (| 49
22 5469 | | 0.0000 faoao 099q | o128 105 |24 1 N\ | 4Y
(60.0:03] 10.0000] J.ocoD| 093 | lpi-4]1130 [0 | /| Y7
QaAar| 99927 | 0000 1000 | 88+ |0I1-29(2300] T\ \ Y
100,000 /p.o0 00T | V000 |\ |pt|g200 TS | ) 45
93 a%94] 4 .99% 1999900 |Ww-lois\ 05 9 /| 9T
ool a.a®@| 1-Oco| L1000 |Vl 02080700 S| N | US
100.0008] G.aaaq| J.ooo1]| , 1000 [ |oa0dljoYs| 3 | / |47
1000000 |_Jp-ooco | 9998 | 0797 | s pavplodes [ 23 | (| Y
100.0091] 10.0000| 7. 0000 | . 1000 |8 [ga-onloaio[ 1Y | ) | U]
100.0007] 10000 (| 1.0000| 0999 | N |00 02| | / |2
ac aeral 10.0000 1 9% |, OFK [prelp2og| 1110 | - |\ | -l
2.9 49,9991 | Looon | 0999 | lod[ipds| 10 |/ [HA
Qq9%%7| 10.0000] .990 | 0999 |k |0210 [0A20 | 74 [ C 4y
998 | [0.000) | 979 | 0979 |be=la3-10|/05 |26 | | [HS
98%A | 2.9999 | J.0oo| o9 | loa-H[;935| 22| / | 43
94, 9.9791_ Looth| o | o2-l 40 7S | N [ Y]
Q9,99 | 1. o0 999 | . 1000 | leee [va-qLyois | M | /| 39
a9 29499 | Loom | 1000 |k [oa-1{[dpi0 |14 | N 143~
1000000 10,0000 1.00b0| . 1000 | 1A 271511150 24| /[ H)
W an3| 99999 | 2991 | 00D [N [0a-1,| 104s] 73 | | | 4]
ML’%{—Z%WMM&MW—PA




! Dates: From_Od /G /002 WOODSTOVE DATA SHEET #4-4 Scale: __Sartorius
ThroughOS'~) 71-2c02 SCALE QA SHEET Model: _A1205
SN : 37010004
100g 109 .09 100 mg Wet | Dry
weight weight weight weight Tech | Date | Time Bulb Bulb | %RH
100.0000| _2.9999 |_].0000_|_+0999_| D [oa-1p 189S £ |17 | 96
100.0000] 9.9°A9| ,9999| .0998 | W lo21[/555 | \ | 72 | U2
o000 9.9999 | 9999 | 0717 | Mrelooiglgado| / | 77 | 47
100:0000] _JO .0 | 24999 | 1000 | Mo loa~19lipas| (198 | Y6 |
[00.0000| Q.99 | 1,900 | 0¥ M lpz20l0us| /| 7<| Y2
160.0003| _Jo.coan | ].0000] 0999 ox-14 11020 | ([ 7% | 4S
Q.99 9.9998 | ,9993 | .0998 [ ¥ lp34<limasl N1 17 [ 4s
aq.FPa| fv.0000| ) pood | 0999 | MrAtee]1%30] /17 | 3
[00.0001 | 9.999|  7.000)| . 1000 | pe 0316|2120 [/ | 7% 143 |
@AM 9998 98| 099¢ [k |63 [1550 | \ [ 71 [4H3
99999 _lo.cooo | Lpool | 927 1 bes 621 dys| ) | 17 |22
P9 10,0000 10000 | . lovp M o3¢ |1100 | (| 77 |29
100.0000] 9,99  .G999| 0999 o391 18201 N | 16 |42
/gg.ooo;- 10.000d [,000]| .1000 | We|o320| /8351 7 | 1|45
99| 10.0001] 7599 0499 | &4 |pz21]3235] 7#£].US
72,903 | 9979 | 1.0000 | 000 | W= |pz2d|22051 N\ | 7% | FZ |
q99.993 | _[nopd| Looo | )00 | W lo3zs|jovp| /| 2K [ Y1
42.9957 | 10.0000| J.opot | 100 1D 10000 13o0 | /| 72149
929938 | 10.c000| (.0000 | , 0999 |¥n | 0405 1210 | \ 73| 47
29 97197 | /0.0000 | 2999|0798 || 045 |2220] ) | 29149
N.9999 | L0,0001 | _[.0000] , 079K %/,/ od-08| 1135 |/ = | 4]
@297 10,0000 4.0000| 0777 o4-08] 1910 |\ 7% [ 49g
QR 9.999% | 9999 | 1000 | pe|py-1 Q15D ) | 1| 4%
R-9999 110, 0000 . popn| 032 | W~ 040133051/ | N | Y3
1000001 lnooot| 95999 | #0952 | WA |04-11 {0940\ e | Y4
49.9991 94999R | 1, 0200| 09299 oYU 17es | N | I | 4%
999993 A€ |, 9999 | 09X | ¥4 04-l/| 2230| | 73| Y«
29.9799 | 100001 @999 | 0994 | W~ [pHe|ogsol (| 23| 47
ppow) | 9.99181 J, 0000 0979 |Wur|od49])%101 3 | 0¥ 4R
1000000 | 92,9999 9999 0998 | W |pq-H2|p205| /£ | I8 4}_
Weapaol 2.997 - 1Ag | 0777 Mozl 120 N [ 8] 4
9‘1% /0:0000 | Liogpo | 0998 |de 0443133485 (| I% | 4o
N 10.0001 | 1,000} | 1000 | & a4 4{T40] > | 78 [4Y
Qaa99%| 10.0000 | Loco) | 0729 b [o4-1L11928] ¢ | 75 | YM
P91 99975 | 1.0000 | (000 | Me—|pH49| 13D D | 72 | 4]
100000 J0.0001] 2938 | 0999 | & Y20 iAo | /| 75 |41
2498 99498 | 10001 ] 079 | N 10596 420l \ | 7L |4 B |
aq 6994 9.9999]  t.0000] _, 0999 | 0S| J,o0l 3 1 2S5 [HE




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: _ Scale: Model: SN:
From OS5 - 1¥- Through Sartorius A120 S 37010004
100 10 1 100
weiggt wei ght wolght woignl‘g Tech Date Time BIJur?L % RH
99 9579 | 10.0000 | ,9999 0999 | M- | 05-18 [)908 | 27 | 19
_ﬁ_ﬁg'» G 999% | 9999 | 0925 | M |os-/q|sSo] 77 | Y% |
P99 | 10.0000 EZE3 0999 | don |loso | 08K | 72 | 47
999998 | 9.999% | |.Qpo0 0999 | New [0521 | 21%0] 28 | 49
99.999¢ 2.9999 1. 0000 000 | &F—~|o522] 155| 7% | Y&
19,9999 | 9.99997 | 1.0000 100 | DRwtosz2| A20| K | 99 |
9999949 | (0.c00| 1.0001 , 099¢% gew o523l 2105 | 172 | ¥8
99.999% | 2. 99K ,9%92 | 0399 | &t 05-28] . 78 147
292798 | 9.9997| |.oo0] 099 0581162577 | 47




UNIT :

BLANK PROCESSING DATA SHEET #5

Fsol

RUN: 1 DATE:_05-20-02-

BLANKS DONE :_0R —20 ~ 2002

BEAKER A B C
200 mi ACETONE | 75 mi DICHLOR _| 200 ml WATER
FISHER OPTIMA | FISHER OPTIMA Eet0 LTER
LoT#0/1715S | LoT#994 L&A i eriLeD
FINALWEIGHT | (099015 | [0lk.20%1 109644
TARE WEIGHT | /08.9007] | 06.30bY | 10l A0
NET WEIGHT ,000% L0017 4 L0004

TARE BEAKERS INTO DESC : TIME : /405 _DATE: d2-1S -2002

DATE :02-16 BY : )¢~ DATE : 02-17BY Iy DATE : BY :
BEAKER |1STWT [TIME “ [2ND WT | TIME ‘3 RD WT | TIME
a |g.9002] tyye qi.9007) 11 ¥
s |lb6.3063] 1850 (2064 1613 ¥
o lwodoul] 1851 (06.9660) 16!3 4

FINAL BEAKERS INTO DESC : TIME : /{25 DATE:_©02-/8 DD, . .

DATE :QQ'I"! BY : ﬁ"_VDATE: 02-20BY : " DATE : BY :
BEAKER | 1 STWT | TIME Y TIME 3 RD WT | TIME
A 108901 Jo2 (108 901 Joan v|
ILL LR
8 |106208Y| 103% (1 )04,.20811) 0918 Y
o |lobaoi| 1089 (1069664 0 |
TARE QC FINAL QC
DATE | TIME | BY WwB DB % | DATE TIME BY WB DB % __
02| (80| e | /| 17| HL sa-19 Joa| v (|78 |4
pan|isss| de | N[ 17 | 4T 02-00 A5 | | \ | 7S |42
¢ /




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

UNT:  FS0O RUN:__ Y DATE: 0§ ~20-02
BLANK CALCULATIONS
Acetone : OOO% g+_200 ml= , OO0 0O ‘4 g/ml
Dicholoromethane : OO 171 g+_75 _mi= 000023 g/mi
Distilled Water: _ +O00< g+_200 mi= , 000002, giml
FRONT HALF CATCH
FILTERS: .)502 g4- | (0000 q)=___.!502  g°
Total Catch # of Filters Blank Value / Filter
BEAKERS : + 084S 4- 1SO (.ooopod )= 0839 g-
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH : , 2241 ¢
BACK HALF CATCH |
FLTERS : . OSAl g- | (0000 g)=___ 0591 g
Total Gatch # of Filters Blank Value / Filter
BEAKERS :
Acetone : Qogol d- [S_D (,.o00004 g)= ,2.0%3 g'
Total Catch ml Acetone  Blank Valua / ml Acetone ,
L0011 \
Extract: (O 1ol _g-__75 (.000023 g)= 014 g
Total Catch ml Dichloromethane  Blank Value / Dichloromethane
water: .J b2 - 23S (L0ooc002 g)= o2 g
Total Catch ml Water Blank Value / Water
TOTAL BACKHALF CATCH: __-202) ¢
TOTALCATCH: . 1212 g’

% FRONT HALF : 219 %
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TEST DATA SHEET # 8

uniT: FB00 RUN : . DATE : ()5 - 20 02
Test Chamber Air Velocity Start' & Stop '@'_ Avg.. &
Wet Bulb / Dry Bulb ' e | |

Pre : WB : 6’7/05 7% = 29  %RH1D %H0

post:we: 061 B B3 = D1 wri Y who0
Average : ?DS:Q % RH )5§ % H20

Empty Stove Weight (lbs) : w/ stack & oil seal : Wet : Dry : 0. O
Kindling Weight (lbs): ~ Paper: v Wood :___ 3. [

Preburn Fuel Weight : W.SHIH. S +12. 242,71 Total: 47,0
-Klndling & Preburn Fuel Welght (wood only) (Ibs) Total : 50, |

Coal Bed Wt Range (Ibs) :_4 - Z . 3 4 Scale: 4.2 .3 yi

Upper : .25 x fuel weight ; Always round DOWN to nearest tenth 2
Lower : .20 x fuel weight : Always round UP to nearest tenth Actual Coal Bed Weight : l

9

Maximum Coal Bed Removal (Ibs) ((_U_Z’- + "3 "f )+2).25=__»

Test Fuel (.75"x 1. 5" 5" spacers)- | b pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2" x 4" 17 3 1.0 4 2
4" x 4" 1) 4 10, 0 S8 b

Test Fuel Weight: _1 1.0 _Ibs

Estimated Dry Burn Rate :
No -(Nox ,(7405) 60 _ ) 222  (qg/hr

2.2046 | 310
TIME
Estimated BTU's/hr : 19,140 x (-f(% x ’['J;;b 2 Y24 BrUshr

EPA Default Efficiencies : Non-cat : 63 Cat: 72 Pellet: 78




WOOD STOVE OPERATING DATA PAGE #9
Unit ; F500 Run: H Date: ©O5-20-02

FIRE STARTED;___ 0900 _

WARM UP AND PREBURN:

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

SECONDARY AR : N A CAT BYPASS : /\)T/ﬁ

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

last fuel, raked and leveled. In stove 20 sec.
TEST:
DOOR wide open during loading =5~ min. QS sec.
PRIMARY AIR : Opened full for first___ = __min., then set to run setting of %3
SECONDARY AR : N A CAT BYPASS : A [n
FAN:
ON @F during warm-up / OFF during preburn
ON/ irst_ 30D __ minutes of test OFF balance of test run

Fan speed setat __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 or better s. grn D fir

4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : N/A BrAND : __IN/A

All Grades WCLB rules:
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either. IZ or ,Lo inches.

1st warm up / pre-burn fuel charge ( !\,,‘5 Ibs.) added at qu

2nd warm up / pre-burn fuel charge ( 4.5 lbs.) addedat___|050O
3rd warm up / pre-burn fuel charge ( /3.3 Ibs.) added at /200D
4th warm up / pre-burn fuel charge ( ot Ibs.) addedat_|{SQ

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




;b f\
L\mll '\\

TEST DATA SHEET #10

Unit : £ @O Run : Q/ Date : 0S~49 :QZ
Room Temperature : ___ 12 °F  Correction Factor: _Q
Uncorrected Values are corrected for room temperature : Yes No v

Time Test Fuel moisture reading taken : lZ/?O
Calibration Checks : X___ Y Y_ ¥ 12.0_JL. 2. 22022-0

pc # Dimen. Use TOP BOTTOM SIDE Average

Uncor. | Cor. Uncor. | Cor. Uncor. | Cor. Corrected
T [ 28 | K [)|.s |izz| 115 [i2.2]12.0 [/2.84 /9400 |.
2
3
4 | 2%a=8 [P [ Qo235 (/98185 [198] [2.00 |-
5 | 2% [P o /921180 | (22135 [19.84 19.900 |
6 [ 248 | P 12 0|(9.2:,0]| (3.208.D |(22 19.200 |-
T2 [P S (22,0 00| 2190005 | 2200 22167 ).
8 | 2%4xg | P | %0.367
9
0 [wde ¥ |7 | 4251873 /7.5]1674 180 [19.2:| /€867
B -+ 1182 1192+ B.ol/a2{180 [19.21 /9200 |-
el 9 T | ®.5l25.2|23.5 (252185 | 72521 25200 )
3 |gxdv(7 | T |A.S | 209185 [209] 2.0| 2149 71,067
4 /s — (9.0 |03 | 0| 21.4|A0.0 (214 21033
0 05,361
16
17
18
19
20 | Spacers | T | 1951/9.8[1%0 [19.2][8.0 [19.Z] [2.400

Key for Use: K=Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL

g MASKBN 2.d00 %] 20.092 % 210712 %
Wet Moisture % : | [.O>ZL % ) 6,130 %‘ !-7'(_(05-%
To obtain Wet from Dry : 1?801 ;’:D?VWRZZZ?:;Q = % Moisture, Wet Basis

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

., I”E;} .r’.lj".

S
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ZERO / SPAN CHECK DATA SHEET #15-1

Date: 5= 20-2002, Analyte: CO; (15-1)

unit: __FS00 Run#: 4

Zero Cyl. #: _O42TAC 2-A Conc.:  0.00% CO2 Cyl. Press. : 2000 _psi
Certified by : __AIR U UIDE Date : O2.-20-02.

span Cyl.#: (C12767 __ Conc.: 1749 9%cO, Cyl Press.: _|420 Psl
Certified by : _AIR LIGUIDE Date: 9Z2-15-02Z

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 % CcoO,
EPA Control Limits = + 2.5% of 25.0 % CO, = + 0.625 % CO>

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

PRE RUN Audit: by : A U ho&*cgm Time : _;)l[ 6__5' Temp ___Cga{ *F

~ AUDIT RESULTS
Point Expected Response Actual Response + Conc.
| # Meter DVM % Meter DVM % Difference A %
SPAN
500 | 500 | 7248 | day | 4Ll 12392 ] <798 |7.593

POST RUN Audit : by : W time: [ 928 Temp: 5% __°F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
it Meter DVM % Meter DVM % ; Difference A %
ZERO
000 | .000 | 00.0 | sn n|,000| 022 | ~-022 |-0%7
SPAN '
500 | 500 1249 4a.9] 4991 12. 917 | ~073 - 794

+ 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



2ERO / SPAN CHECK DATA SHEET #15-2

Date : OS - ZO -2002,

Unit : F500 Run#: 4

Zero Cyl.#: O4ZTAC Z-A__ Conc.:  0.00%O; Cyl. Press. : 2000 _ps|
Certified by : _AIR UQUUIDE Date: 02-20-02

Span Cyl. #: 00127677 conc.: /2.50 %0, CylPress.: /H2.0 psi

AIR LIQUIDE Date: OZ-15-02
Model : 320 A SN : 37400

Analyzer Output: 0-1.0 v.

Measured by : Rotameter

Analyte: O (15-2)

Certified by :
Analyzer : Make : TELEDYNE
Range: 0-25.0 % O
Flow: 1.5 SCFH

EPA Span Value =25.0% O,

EPA Control Limits = + 2.5% of 25.0 % Oz = £ 0.625 % Oz
Method 28A = + 2%of 250% O, = £+ .05% O

PRE RUN Audit : by : &W&ﬁb Time : PJ%S Temp : %Ll °F

AUDIT RESULTS

Point Expected Response Actual Response + Conc.
| # Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 60,0 '003 Ol r' Off },'O"/B
SPAN 2 50| A0 | 1250124 | LAk | 12,912 | 08T | 347
POST RUN Audit : by : A. Wt-mme: 1928 Temp : er °F

L AUDQT RESULTS

Point Expected Response Actual Response + Conc.

L Meter DVM % Meter DVM % Difference A %
ZERO ,

E 00.0 .000 00.0 00,0 002 ",Ol"f ".O’L/ 667
N9 5| 500 12.50) 12.5| . Hag| 12.48% | ~oi2 |7047

+ 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: OS5 —20 = 2002, Analyte: CO (15-3)

unit: ____FS00O Run#t:

Zero Cyl. #: _OY 2-A  Conc.:  0.00%CO Cyl. Press. : 2000 _Psl
Certified by : _AIK UQUIDE Date: 02 -20-0Z

Span Cyl. #: (L 12767 conc.: 480 _%coO Cyl Press.: 1420 psi
Certified by : _AIR LIQUIDE Date: OZ2 -/5-0Z

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

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

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value = 10.0 % CO
EPA Control Limits = + 2.5% of 10.0% CO = = 0.25 % CO

Method 28 A = + 2% of 10.0% CO = + .02 % CO

PRE RUN Audit: by: A Mﬁ%i‘%ﬂme: 1325 Temp : 249 o

' AI(JJDIT RESULTS
Point Expected Response Actual Response + Conc.
#* Meter DVM % Meter DVM % Difference A %

ZERO| 00.0 | 000 | 000 | p0,0 | .000| .OIY o014 Y4l
SPAN |z o | 4g0 | 490 | HS.0 | AR | 4193 | <007 |"0ke

POST RUN Audit : by : A, MQZ:)-% Time: /2S5 Temp: KZ. of

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

(ZERO| 00.0 | .000 | 00.0 | 51 1|70 004 o004 |todl
PN ug 0| 490 | 48011311, 481] 4.803 [*.00> |%03Y

+ 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




7ERO / SPAN CHECK DATA SHEET #15-4

Date: O9-20-2002. Analyte: SO, (15-4)

Unit : F500 Run # : Y

Zero Cyl. #: MZTAC Z_—{\_ Conc. : 0.00 ppm SO, Cyl. Press. : ZDCD PSI
Certified by : _AIR {JQU IDE Date: 02 -20-0Z

Span Cyl. #: CCL2184 Conc.: /290 ppm SO,  Cyl. Press.: /350 Psl
Certified by : _ AR LIAUIDE Date: _(/-29-0/

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

Al

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

PRE RUN Audit : by : \A Wa@(&»--@?é?; Time : 1350 Temp:_:5§__°F

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

ZERG| 000 | 000 | 000 | »h )l-pp)| 2,299 [ 3,399 |".13C
W 514 | Bl /290 S1.1 .51 | 1274771 [l0.229 | 7,404

POST RUN Audit : by : A,Wao@a%ﬂme: 19 20 temp: €2 of

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

ZERO| 00.0 |-.000 00.0  snp 001 | 3.%29 +3 299 (4130
P 510 | 516 | 1290 | 513,512 | 1284757 | ~5. 243|210

+ 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: ___F500 run:  H  pATE: 05— 20 =02
;:lg mocoum e F  TIC#13 )2 oF
TIC # 2 — °F TIC # 14 \ols.0 oF
TIC#3 L oF TIC #15 L1 oF
TIC#4 W23 oF  TIC#16 0.8 oF
TIC#5 Lio °F  TIC#17 LO. °F
TIC#6 L4 °oF  TIC#18 4.2 °F
TIC#7 D °F  TIC#19 L34 oF
TIC#8 L\ T °oF  TIC#20 SZp °F
TIC#9 Ll ) oF TIC # 21 — oF
T/C # 10 AV °oF  TIC#22 - oF
TIC # 11 LD. 2 ¢ Tic#2s W4y oF
TIC #12 104 oF  TIC#24 — °F

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

7ERO: o] °FAd.t0_ Q.0 °F  ZERO_Z.3 °FAdj.to _.LLS__Q:%
SPAN : 19408 Sop Agj 102000 0oF  SPAN200Y.1F Adj.to_, ZOS M %70
Thermocouple Readout Pretest Linearity Check:

0 = O.Q °F 200 =_202Y °F 400 = 399% °F
60 = WLOIA oF g0 =_¥OLO oF 1000 =_10009 °F

1200 = WA3Y o 1400 = RA99 o 100 =ISTTE oF
1800 = 8000 o 2000 =20092:0 °F
Sample Train Leak Check Pre __ v Post ___\“~
C-gas Train Leak Check Pre __/ Post [
SO, Train Leak Check Pre Post 2
Static Gauge Zero Check Pre Post ___ v~
Scale Check Pre : / g, le = 5.;(,9 ‘
Post : /H o — 4.0 0
Stack Cleaned Prior to Test Run : YES NO X







COMPUTER INPUT DATA SHEET #1
Client: __ JoTuL U.S.A. TINC.
Address: 400 RIVERSIDE ST. | P.O. BOX 1\57]
Poeiann, MAINE 04104

phone: (207)7197-5412 Fax._(207)772.-0523

Run No.: 2 pateof Test 0S — | | —2002Z Bum Rate: [, 393

Model No.: FSQO (] min [T min-1.25 Erae

Stove Type: [ ] Cat 4 Non Cat [] Pellet [X41.25-1.9 [ max Frsert

Dry Gas Meter Y Factor:__/ Q00 _ " Post Leak Rate: 0071 _cfm Time.__I4S __min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

Dry Gas Meter Volume: £7, 534 &f
(00.000) (Data Sheet #2) '

Stack Flow: a.4g) dscfm A H: 157 in. H.0
(00.000) (Data Sheet #2) (:000) (Data Sheet #2)

Maximum Vac.: 2.0 « Barometric Pressure: ﬁg. |7 in. Hg
(0.0) (Data Sheet #2) (00.00) (Data Sheet #2)

H20 Captured: 10%Q ’q
(00.0) (Data Sheet #3)

Front Half Catch % Of Total: 2%.2 9  Total Particulate Catch: L 2] O_°g
(00.0) (Data Sheet #8) (0.0000) (Data Sheet #6)

Flue Gas Moisture: Bllol %
(00.000) (Data Sheet #7)

Particulate Emission: L0314 gr/dscf
(0.0000) (Data Sheet #7)

Relative Humidity: 37.0 oRH  Ambient Moisture: = % H0
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)

Pretest Fuel Wt.. ’: ffl ‘l lbs. Coal Bed Wit.: ﬂ {0 lbs. Test Fuel Wt.. / 69 S Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) (00.0) (Data sheet #8)

Heat Output (EPA Default): 22,252, 1 _Tuine

(00,000.0) (Data Shest #8)

Kindling Fuel % Moisture (wet):___/ [.1{oY% Pretest Fuel % Moisture (wet):_{(z- g1
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry):___2-1. 0200 % Test Fuel % Moisture (wet): 17977 %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

%

o

Fuel Higher Heating Value (dry): ~___BTUI/b.
(0000) (Data Sheet #11)
p— ‘
Stack Static Pressure: 054 in. H20

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

Average Ambient Temperature: 75 ‘oF  Stove Temperature Change: *?)(D'L'l °F
-(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)




TABLE 1 ----- RAW DATA

CLIENT : Jotul U.S.A., Inc. TEST No. : 3

MODEL : F500 DATE : 17-May-02
**********************************************************************

TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. co co2 COCENTR.
(MIN.) (C F) (IN. H20) (DEG. F) (%) (%) PPM

0 594 .500 0.150 78 0.91 6.50 350
5 596.000 0.210 78 0.42 10.30 300
10 597.766 0 .150 79 0.47 1070 350
15 599.287 0.150 80 0.40 12,30 350
20 600.813 0.150 80 0.32 12.90 350
25 602.338 0.150 80 0.35 14 .50 350
30 603.864 0.:150 81 0.30 15.00 350
35 605.396 0.150 82 0.23 14 .50 350
40 606.933 0.150 83 0.23 14.20 350
45 608.476 0.150 83 0.20 15.00 350
50 610.019 0.150 83 0.48 15,710 350
55 611.562 0.150 83 0.14 14.50 350
60 613.104 0.150 83 0.312 13.10 350
65 614.648 0.150 83 0.19 11.20 350
70 616.192 0.150 83 0.28 10.40 350
75 617.736 0.150 83 0.26 10.10 350
80 619.286 0.150 83 0.28 9.90 350
85 620.824 0.150 83 0.20 10.20 350
90 622.368 0.150 83 031 10.70 350
95 623.912 0.150 83 0.44 9.00 350
100 625.455 0.130 83 0.66 7.10 375
105 626.897 0.130 83 0.66 7.00 375
110 628.338 0.130 83 0.74 7,00 375
115 629.779 0.130 83 0.78 6.80 375
120 631.220 0.130 83 (.91 6.80 375
125 632.661 0.130 83 0.89 6.80 375
130 634.102 0.130 83 0.92 6.90 375
135 635.543 0.130 83 0.93 6.80 375
140 636.984 0.130 83 1.00 6.90 375
145 638.425 0.130 83 1.00 6.60 ]
150 639.866 0.110 83 1.14 6.40 400
155 641.218 0.110 83 1.16 6.40 400
160 642 .569 0310 83 P .2 6.00 400
165 643.920 0,110 83 127 5.70 400
170 645.271 0.110 83 1.29 5.90 400
175 646.622 0.110 83 1.29 5.90 400
180 647.973 0.110 83 1.35 5.90 400
185 649.327 0.110 83 1.43 5.70 400
190 650.680 0.110 83 1.30 5.60 400
195 652.034 0.110 83 1.31 5.40 400



TABLE 2---RAW DATA

CLIENT : Jotul U.S.A., Inc. TEST No. 3
MODEL: F500 DATE: 17-May-02
**‘k*****************************************t*************************
METER CAL. Wt. WOOD

FACTOR (Y) ------ 1 BURNED (LB) ------- 16.5
BAROMETRIC WET, FUEL

PRESS. (Pb) ------ 30.17 in Hg MOISTURE % ------- 17.97%
LEAK RATE Wt. PART.

POST (Lp) ~~wsms 0.007 cfm COLLECTED -----=-- 0.115
WATER METER

VOL. (Vlig) ------ 108.9 M1 VOLUME Vm ------- 57.534
TEST HC MOLE

TIME (MIN) ------ 195 min FRACTION  ------- 0.0132

Lbs

mcf



TABLE 3 ----- FIELD DATA AVERAGES

CLIENT :Jotul U.S.A., Inc. TEST No. 3
MODEL: F500 DATE: 17-May-02
Sk dededede ok ek ke ke dek ke kR ko k ok ko kkkk ok ko k ok ko kkk ok ok
AVG DELTA AVG PRCNT

B  roooeemss 0.14 in H20 0 S S 0.69
AVG METER AVG PRCNT
TEME.,. Ty s 82 deg F 02  —emeees 919
AVG PPM AVG BAL

S02 2 Seeseias 368 PPM CO2/CO swmm=== 13.25



TABLE 4 ----- CALCULATIONS
CLIENT Jotul U.S.A., Inc. TEST No. 3
MODEL: F500 DATE : 17-May-02
***********************************************************************
STD SAMPLE STACK GAS
VOL. Vm(std) ----- 56.51 dscf FLOW Qsd -=------ 608.480 dscf/Hr
&
10.14 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 5.126 scf CONCTRT. Cs8 ------ 0.0020 g/dscf
PRCNT PARTC.EMISS.
MSTR Bwg ===---- 8.32 % RATE E =-==-=--- 1.24 g/Hr
BURN MOLES OF GAS
RATE BR ------- 1.89 Kg/Hr PER Lb WOOD Nt -- 0.38 Lb-mole/Lb
CO EMISSION PART .EMISS.
RATE  ===w-==- 141.36 g/Hr RATE  ~===== 0.65 g/Kgdry
& fuel
74 .68 g/Kgdry

fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul U.S.A., Inc. TEST No. : 3
MODEL : F500 DATE : 17-May-02
***************************************'k******************************
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
5 519.8 98 100
10 524 .2 99
15 525 .6 99
20 526.9 100
25 526.5 99
30 526.4 99
35 527.5 100
40 528.2 100
45 529.8 100
50 529.8 100
55 529.8 100
60 529.5 100
65 530.1 100
70 530.1 100
75 530.1 100
80 532.2 101
85 528.1 100
90 530.1 100
95 530.1 100
100 529.8 100
105 530.5 100
110 530.1 100
115 530.1 100
120 530.1 ' 100
125 530.1 100
130 530.1 100
135 530.1 100
140 530.1 100
145 530.1 100
150 530.1 100
155 530.5 100
160 530.1 100
165 530.1 100
170 530.1 100
175 530.1 100
180 530.1 100
185 531.3 100
190 530.9 100
195 531.3 100
200



1of2—

METER BOX DATA SHEET PAGE # 2 Page:
uNIT: ___FD00 RUN: 93 DATE: O5- |3 ~OZ
Meter Box: f)H Y Factor: /.050
Leak checks: ___[3S " Hg @_,000 cfm "Hg @ cfm

J]S v Hg @.097 cfm "Hg @_____cfm
Inject SO @ 100 ccimin.  Nozle: Probe @ 3/8" od _ Initial Volume: [, 506
ROTO: PRESS: Y4 SAMPLING RATIO: 33 g BP: 30,20

METER SAMPLE STACK DELTA |METER| SO2 ROTO | PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
o s |59d 5o | —— |[0:000 |,)5 9% (350 [ 1% |20
51 So| oo | T N.LG7 [z | 78130078 120
0 55[3A7. WL[SA7. Wl | 4.9%L 15 [ [3s6]109 |26
% 100599, 281 |599.287 | LU | IS &> |350(&) |20
B | (oD, 815 |0 813 (9,93 | 15| B0 |50 L&D 2.0
B oLyl 359 |02, 338[4.GL3 | 1S | B0 | 350 30 2.0
B 5 | LbD. L o3, B |4 A4S | 15| B 250 3) |20
% | 20 |05 .23 |5.23 [9.92L | .15 | § | 350 g2 (2.0
0 25 Lob. 833 |Lbb,9%3 9,908 | .15 %3 (350 |33 |2.0
®| 3o | L0441 |03.97L [9.4p8 | .15 | I [350 %3 (2.0
0 35| (o10. 019 |Llo, 019 | 9.90% | IS 23 [3s50 |83 (2.0
55 | 4ol bl . SLZ |Gl SL2 9. 908 5|83 [350[83 |do
ROTO PRESS: |'.+ TOTALS: \2\10"“ LS‘J q*lo BP.: 3b‘3
8 [1795] 613, 169 @3, 1Y [2.90) |15 &3 |3so |8 |20
B 50|ld. L% W4 GHg G0l | 5 |V 1350 185 20
0 656k, 142 | Lb\aT [9.90t | IS 43 43 |2.0
7 1300| Ll 7. 13 |11 [P IS | 33| 356 TSP
@ 05 . 29b | !9, 2904, 901 [1]S | &3 350 | &3 20
% | o |20, 319 |(20-32% |9.901 |.IS 33 359 |85 |2
o ¢ [t 368 |22 33 9. 9ol |15 [ &) [350 |& 120
B 20 |Ll3, UL |23, A2 [9.90! | J5|BD 1350 & 2.0
0] 7w (25 453|625, 455 (9. 2%) [+ 1383 |35 185 140
05| 24 [o2le. 997 |(,2L-397 {2 241 D $3(375(383 [Zo
M| ns| ,18.333 |b1D., 389241 | 43| %5 375 |3 (20
T ygollrq. 9 Q. 1G24l | i3] 83 315185 20

— TOTALS| 10,132 |1, 17 | 99l [MAXVACC= |
TOTAL Cu Ft. TOTALS: 23‘)‘113 3'58 H&fo AVG. BP: /




METER BOX DATA SHEET PAGE # 2
uNniT: 500

RUN:

Meter Box: 5 H

S

Y Factor: ’lO 00

Page:
pATE: 05- ] ~0O2Z

on

2

Leak checks: __| S " Hg @.000 cfm "Hg @ cfm
" Hg @109 Dcfm "Hg @ cfm
nject SO? @ 100 ccimin.  Nozzle: Probe @ 3/8” od Initial Volume: |.S02
[ROTO: PRESS: | 4 SAMPLING RATIO: 33 xE BP: 30
METER SAMPLE STACK DELTA |[METER| SO2 |ROTO PUMP
MIN | TIME READING MDCF DSCFM H TEMP | PPM [ TEMP VACC
201345 (3. 220 G310 | 9241 |13 |33 |315 |85 | 2.0
] o |B32. LU |3 L1 (9791 |13 |85 315 1835 12:0
] ¢s| L34 (oL |34 /02 Azl | 13 |&> 35 |8S |20
3 | 1400 (35 . 543|(35- 543| 9. 241 |15 2> |35 |8 [L0
W o5 | 036984 L3989 | %24l | 13[3D |3)5 |85 120
| o 1A% . 425 (38425 |91 | )3 3 |37S [¥d |20
| js | (89,86 (D80 (R LY | 1] | E3 |400 33 | 2.0
156 Ll U8 (], 248 [B.ukd | 1] | @3 |400 3 |20
] 2542 567 | (47569 [3.LH | U | 331400 |8 |20
65| 35| (43,920 [L43.920 |B ket | 1) g3 [doo 3> (2.0
| 2545 . 21) 45,201 [F. LY | !l | 83 1400 133 20
T g Y, 612 |4 WL | Bulobd | 41) | B5 doo | 33 | 20
ROTO PRESS: N TOTALS (1), 430 | [ Y | Al BP.: 30, )7
81945 TC9- 3 (A1 [R.0649 | > |doo |83 |20
18] 5p| (,49.32) |LY9 327 | R84 | L) D Yoo | §3 |10
W0 <] (50, L3b | 1,50, B0l &.L4% | 1) | 8> [Hoo | 83 |20
;95 1500 s 2.3 |Ls52.03] | 3. [ 1] | %> |doo |83 2.0
00
0s
205 | 4,59 |44 | 337
210 N2, 0tle | 133 | 1373
215
220
2256
230 329
235 0 ,
TOTALS(3)q, 23 9) [S b |42 [MAXVACC= | 2.0
TOTAL Cu Ft. 51'53‘.{ TOTALS: q:qg , 13} ’qu;hve. BP: 301 W




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

uniT: D00 RUN:__ O oate: 05 -1 -02
SCALE |  WEIGHT
scaLE cHeck| LEVEL ZEROED 20509 | oAS.0
INITIAL : vV v 590.09 _ s90.0
FINAL : v |V 885.09 a5 .0
IMPINGER #1 #2 #3 #4
FINAL WT 1007 595, ) 445.) 1905.7
INITIAL WT LlbL.3 £%9.9 439 [ 993D
NETWTGRAMs | Q0.0 5.4 [ Th
TOTAL CATCH:_10 8.1 GRAMS H0
FRONT HALF
BEAKER # Sl
FILTER # W4 ¢ DESC. ACETONE
FNALWTg | 10105 |« anaLwTg | \O4, 1865
nmaLwtg | S i nmaLwtg | 1O SO "
NETWTg | 0229 | « NET WT g 011 5
T
BACK HALF
FILTER # WA B
FnaLwTg | o 4526 | -
NmAaLwTg | L H29
netwrg | 00971 | -
BEAKER # oY) 5% 52 D
DESC. ACETONE | METHCHLOR | H,0 H,0
ENALWTg | 40,4507 1 9l A0k5 105,293 | |0 45!-
nmauwrg | 0791 < 4gqga < 105354311 0% 2
NETWTg 02kt .00 0109 01023 ,0208
voL pescm| |25 75 15D ) 515




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator : Date : _0| /52"1 /02_ . Time: |12 : ?Bf( W/
Manufacturer _S8S Grade:#25Glass FrontSize: 1ic¢m LotNo.: Z-E>°l 2|
Back Size: 8.2cm_ Lot No.: Z24] |
oaTE: 00 -07  |gy: ¥t-pate: 02-\O _ |By: (¥ |pATE: BY:

FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
Uieg | LR 0934 FDWO) 192A | JonaL (Hsp |R-2
I2f , LSS oa3s [((SL ) |\q4o " v | RS
3| .baay |os |Gl ) s [ ¢« v [RY
HYF | LgY2 0926 |(,eR4YY ) [1qud |« W |R-G
U5F | L blkad 0937 (1100 ) [1943 | v |R-b
F | bbb o% | (1 beAY qy> [ N It R
1176 | 6196 |oa (6193 1Y | Jovu F5p0 [R-|
[1%¢| . 16015 AYD (m\% ) NS | v | R-2
Nael .95 o [((b24e) |1946 | " v |R-3
120¢ | . L3494 qu 2 (.ta_%i’_*;') ayy | v [ R-Y
LBl d9e2  Jow» [(Luyeqd) [NAY8 |ToML CHSDIR-2
|12 B ‘LlL)‘l_Fg A Y (.L{LIS(j IC{\.{C} o v’ R_,B
13D, YYll,  [0AUS (,L{L{(g\-l) 1949 | » v | R-Y
Hyg| 4205  |eaue | (:N307 (9so]| v |R-S
Use| vaad  leaun (42306 lasy [ v R-b
lib®| . U44y oays | (MYUS (4521 * R
IR CTEY oauq | (4420 | 1953 | Jotur Fsm | R-|
(8% 9025 |oaso |CHaa4) [ (qs¢]| " " [R-2
(96  YYy\ st |G YYDAY 1955 ¢ I
0% | 4420 05 | (. 4das) [ 19ss] " TrA

Checked by: _C L)Mam s Date: __Q\'IU’OZ- Time: OO0

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE TIME BY WB DB | % RH

va-071 oAlo [wsrv| [ a4 | U9

02-10 | 190¢ ngJ\J 2 [4S




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date: O4-0% -2002. .Time: 1930 By : Y
oate: 04 711 |ay: W pate.0Y - ) 2 |BY: [irt |DATE: BY:
BEAKER FIRST SECOND THIRD
WEIGHT TIME _WEIGHT TIME WEIGHT TIME
) {05.9919 0444 /os 4917 ) 10953 N
UL | 109.6743 [094YS 1742.) |09.5¢ | Jorw 0450
43 107,263 495D 2/07"5253-1\ 095 ["( R
44 1077988 | 09521 (/01.7985)| 0957 |¥)
4s 94,9937 0353 | (94,9434 0958
Ql, [ 1060592 |pasd|(1D6.0544)| 6959 |
47 | 100.0472¢ n%;_%ﬁﬂ 0%2;) (000 | | U F580
4 97,7564 |0a5s | C 97,75k 100l | % R-|
49 10£.36¢29 (025l (108.2626] (003 |4)
S0 | 9e.5389 [0%67] (90, 5270)| (004 |
21| 704.99% 10952 [c 109,813 /005 [
52 | 10725030 (0959 |C /o’?"'-§o7.7% 1006 |/ AL F
5> | 1057406 | 1600 |( 4057410 )| (007 |k _R-2
Sy 1 102.2(306] 001 [ (1012139 1003 |*)
= 93.9939 | ool < T3 9990 [0 ¥
S | 1041757 1)002- 1004, 1750 | 1010
57 97.U(38 | 1003 va /01| |JomwL. FSpe
S¥% 96,8985 | 1004 (% S’Sg‘? 1012 | R-2
s | 1052541 | 1005 |([05.2593) 101> |4\
(L0 1061350 | 100¢ (/0&:7?;'—#8’) 1015 17/
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE | TIME | BY | WB | DB | %RH y
a1+ | 0590 AC 6 | U4 [Chetked by: @;W)@
pY-12-1 898D | =N\ 7% L{‘J Date: pi/i/2 -0
] Tme: /040

/




0L 3h 3L “R] | S=<11 | 22-S9 S
8 th 1 L |™H |0%bo | I7-99 2
8 Lh LL | s | 5S80 | 02-59 €
L Q27 LS & | Qasl | bi-59 Z
9 bh Ll | ™A [ soL) | %I-S0 L
uoissas uoisses
HY% aa Ag s ajed | BuiyBiap HY% aa Ag awi | aleq | BuyBispn
SNOILIGNOD TVINIWNOUIANT WOON 3TVIS
\ll\‘n\\l.ll.l.l.... . &I
A= 9CI Wl=0| (2751 /] ¢l |3190|  8Z.Sh agsT|LIS |Yh!!
~— L.z |lzs9] (SLolD | 4
T2 [0 |z-s0] oZ00 A lSis] [usal- baeC™ [ Rl fzbl [3lso] oaic | Wleesl| (-S| 4 bil
kg | ewiL |o1ea| wbleM | Ag |swnl [e)ea| wbieM | Ag |ewnL|aea| wbiem | Ag | swil | sieq | #49M1d
—A 50z [z259( 12 h90) Yo R (1069259 LhhL90] 1~ %]009) [bI5| a<]
e R
— | AOCI|Z2Se Q@&m,rmo_\\k o |5l oole 'sol fhR[009)] |bI59| bS
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~A| coel| 750|061 J|-A | 2eb0] 125¢] 9906 Ny =X | hibg bvse| B0b b [+ [0gbl |3-0] 8BS
e e .
~H| 10el[zzs0[ LoSH L ~A|Lew0 | 257|905k Lo bor [e060 fozso|PZsh Lo K| RH PFS9] (S
—H | @0t [ze5¢ (522 1'hAFR 220|750 | €28 1'hal wx [z0b0 loz-s0] 088 1°ha) | A4 [ %€kl 350 /S
Ag | swi [ale@| TUOPM fg [awnl [s1ea| wbBiem | Ag | swn | =ea| wbiom Ag | awil | a1eq [#.eveeg
[ 30 | : obegd Z0o- ([ ~S0-3Lva ﬂ. T NNY 00 - 1INN

S1HOIIM LNVLSNOD : €¥ # 133HS VLvd 3A0LSAOOM




Dates: From_[I"20-200)\ WOODSTOVE DATA SHEET #4-4

Scale:

Sartorius

Through_02 -/ &-2003 SCALE QA SHEET Model: _A1205
SN : 37010004
1000 109 100 100 mg Dry | Wet
weight weight weight weight Tech | Date | Time Bulb Buylb | %.RH
77.993 | 10,0002 | 1.p003 | _.loco B \[-20 (045 72 | [ | HY
on.0000 | 10-Coon| 10001 | . 0999 | Mewdit-2111000] 1S | \ |49
4. rT| 49998 || poc0| 100 [k |[FZZ]105017S | ) 4T
00,0003 | 99999 | 1.0000] 0799 | Pee | 1120150 |94 | [ 14U
/00,0001 | Q97 | 1p000 | 1000 [et-m-za|yss |74 |\ | YZ
l60.0001 | 10.0000| .97 | 0197 | N2 | 138012 | ) [4&
%ﬁ? ).0-000)_1.2000 |_-1000 | /N[ [ 1920 73 | (|43
99 QRS )p.00n| G969 | 0999 | B |22l 05|75 | N\ | Yl
24.99%1| _1opwo| A97] | .09 % gc 241192512 | / | %6
1000000 100001 | .999Y . 0999 120 )55 N | / Us
Ga g9 2.999| (oo | 1o | g [@-0]ja0 a7 |\ [4S
100.0003] J00000| a7 | 1000 [ KW [O-R[20YST 28 | ) | 47
oo 100000, 919%| .love | ¥ lov-01[jp00[ 1| [ | 97
A8 e A9 2999 | Ljoco W oirial 190 74 1 [ | Ye
g9.5%| 4.9927| 91| jowoo [Pl pnlls |\ | X3
00.0000| 10.000] | 1.0000 |_-loo( |B&w|ot-ly [13SS[ g | / [ YS
a%%% | 9.9979 | 19999 | 1900 [¥r|ot-26|\O4S | 72 | ( 49
2% Faq | 10.0000] [.oodo | 099 | /|28 1705 | 24| N\ | 4Y
00,0003 10.0000] J.ocoD| . 0998 | loi-2A4 1130 | o | [/ | Y47
QASEY | 99997 | |.oooo| .1000 | BB+ [o-24]2300] 71| \ QY
1000002 jn.oo | 10020 | 1000 (W [pipldaon| s | ) | 4S
994994 9.249% 99 1 000 |- o1\ [ Bos] 4] /197
ocwi| a.a7®| 1 Ooo| o000 Wl 02000700 S| N | US
100.0003] 4.999q] _J.ooo1| , 1000 (Wi, |oaodljods| 23 | / |47
100.00p | [p.0oco| 9% | O] moa-o@ pdes |3 | (| Y7
1000001 10.0000 | 1. pop0 | . 1000 020100 1Y | ) 4]
100.0007| 10.0001] 1.0000| <0999 | N lo30)1a2s| 70 | / | %
ac aeal 10.0000 1 9Q%a |, 0R_|plp2og| 1110 | - | \ |4}
9.9 9,2997 | Looog| 0999 | deelodalipds| 10 | / |4
Q4.9%7| 10.0000] .9990 | 0999 |jon |00 [0A20 |7y | ([ H¥
aA9.991]| 10:000) . 9999 0999 |Pge |ag-10 (/905126 | ) |HS
MXARA| a.9995 | | 0o | .09 h&;/oa-u 1235|131 /1 43
94| .97 [oopp| .o | 10-13 LG INEIREEL
9.2 | 10.0w0] L9979 | . 1000 | ke [oa-qlgoss| 4 | /| 39
24 %% | 9.9599 | room | 1000 [Pk [o2- 149010 [ 24 | N\ 493 |
1000000 jp,000 100601, 000 [ 251150 74 /| )
19 a3 2.2999 | 2991|000 [N loa-1,| 104s| 73 | 1 14|
B e T o H (s me




! Dates: From_Od /G -Jo02 WOODSTOVE DATA SHEET #4-4

Scale:

_Sartorius

Through OS5 ~) 7-2602. SCALE QA SHEET Model: _A1205
SN :_37010004
100g 109 1.09 100 mg Wet | Dry
weight weight weight weight Tech | Date | Time Bulb Bulb | % RH
100.0000| 29999 | 1.0000 | 0999 | Y |oa-1, [1S4S| 7 | 177 | 46
100.0000| 9.9°A%| ,9999| .0%998 | ¥ Jo2-41[/555| N\ [ 77 [ 47
p00-000V | 9.999 | 4999 077 | Mooz lgavo| /| 77 | 47
1000000 J0,0m) | 9999 | 1000 [k loa~1q Ip2s] (|98 | Y6
[00.0000] Q.57 | [, 2000| 0BT M lpraplons| [|7<]| Y2
160.003| Jo.ccp | ].0000] ,0999 ox-14 11020 | (| 78 [ 4S
Q@97 9.9998 | ,999% | .0998 ¥ [p3qsii1as| N\ 17 [ 4s |
Q.| 0.0000| ). 0003 | .0999 | Mrtp2ip| )220 /117 [ 3%
[00.0001 | 9.999] . 000\| 1000 | pe03-6|a120] [ | 3% [43 |
PIATR| 9918|918 o99¢ [ |ezn[1550] \ | 79 (43
929999 _1o.co00| Lpool | . 9aq | s o2 1ldeys ) 1117 132
BRI 10.0000| 10000 | . lovp M lozixllioo | £ | 77 [29
[100.0000] 9.9 .G999 1 0999 [ |21l 1820] N | 16 Y42
100000l | 190000 |,000 | 1000 | Me-loao20| /835 72 | 1l 45
B9 | (0.0001l 999 | 0499 | &4 |pz2[3925] ( RS
7.9A% | 9979 | 1.0000 | 000 orzd|0s| N\ | 7€ [ ]
49.998% | _[nopd| [000 | 100 | &« lo32s| 000 /| 1% (Y1
44.9997 | 10.0000| L. ppot | 1000 | | 04-0M] 1300 | [/ 78|49
929998 | 10.0000| (.0000 | A9 |¥w- | 04051210 | \ 73| Y7
992917 /00000 | 2999 L0798 | | P45 2220 ) 2% 149 |
N.999% | L0,.0001 | [.0000]| , p39& g‘foqﬂ 1351/ 7% | 47
9221297 10,0000 7.0000| , 0779 04081910 [\ 53 [4g,
QR 9.999% | 9999 | 1000 | pe|pd-#dI50] ) | 71 | 4%
A-9992110. 0000| J.pvpn| 0232 | ¥~ 0410|4408/ | ) | Ug
{ loooot] 95999 | +099%2 | A 10Y-1110940 N wIZ2K
49.9991] 94999 | 1, 0200 0999 g;ok{-u 105 | ) | I% | 4%
992292 A% | (9999 | .0IR 04-1/] 2230 | 73| YL
299299 | 10.0001 999 | . 0999 | W |pH2|09sD | 73 “f"l
o) | 9.9q18 1, 0000 069 [~ 0d497%5101T N | 18
1000000 | 9.9999 .‘7{1‘?? LA | e | M2 2n2e| £ |2 H?:
Lipeorn] 2. 997 g | 0199 Mavlov13li7z0l N 198
: 10:0000 | liogpo | 0998 |l 0441313345 (| T¥
%J% 10.000) | 1,000 ) |_1000 | & 1599 572'0 S [ 8
Qa8 10.0000 | }oco) | 079 & lo4-lL] 928 ¢ | 75 LM
DI 9.9979 | 1.0000 | (000 | Me—pt49] 13sD] D | 73
100.000| J0.0001] 9998 | 0999 | 8 |py-20| /3/0 L 175 A“
29998 29498 | 000l L0791 K 0596|430l \ | L [YE |
a9 9994 9.99991 _t.0000] L 0499 | W 0S| JL,00l 3 | 1S [ HS




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET

Dates: , Scale: Model: SN:
From 05 - | ¥-2002Through Sartorius A120S 37010004

100 10 m

weiggt wolgght w:Ight :vu:jgi Tech Date Time :urﬁ: % RH
99 9749 | 10.0000 | ,5999 | 0992 | M- 058 [4908| 27 | 719
4 9997 | 9.929% 9999 0925 | M |os-a S0 | 77| Y¥
P99 | 1o.0000 . 929% 0999 | e los0 | 08sS| 72 | 47
99 9298 9,999 |.Q000 0999 | MW [ps-21 | 2120 28 | 49
99.992% 92.9999 (. 0000 (000 | &<~ 0522 1158 7% | Y&
19,9999 9,9999 | ).00o0 L100) | DRwtosze| A20| 7R | 99
99499949 | (0.cv0| 1.0001 L 099% g;&u 0523 2105 | 17 | ¥4
92999%% | 9.99% | _. 9792 L0999 | bfr|0s-28| (25| 78 | 47
299799% | 9.,9911| |.o00 | .0999 05-8| 12572 | 47




BLANK PROCESSING DATA SHEET #5

RUN: 3 DATE: 05-17-07%

UNIT : FSoo
BLANKS DONE :_02 —20 - 2002
BEAKER A B C
200 mi ACETONE | 75 mi DICHLOR__| 200 ml WATER
CISHER OPTIMA | FISHER OPTIMA | SRomre tor
LOoT#0/175S | LOT #9924 L -
FINALWEIGHT | (089015 | [04.%0%) | [0k 96,4
TAREWEIGHT | /08.9007 | 106304 | 106960
NET WEIGHT ,000% - 0017 4 L0004

TARE BEAKERS INTO DESC : TIME : /405 _DATE :__ 9275 ~2002

DATE :02-16 BY : M« DATE : 02-17BY :h*DATE: _BY:
BEAKER |1 STWT |TIME * [2NDWT | TIME __|:3RD WT | TIME
A l10g.9002| 74 (108.9007) I611 ¥
B |/66.30%%| /85D ID&;,’:'LGJT (L3 V]
¢ |weavul] 1851 (10696600 !> 4
FINAL BEAKERS INTO DESC : TIME : //25 DATE :_©2.-/ 8 ~2002
DATE :p2-/1BY ; (- DATE : 02-90BY : W DATE: _BY":
BEAKER | 1 ST WT | TIME DWT | TIME___|3RD WT | TIME
A 10391 jozn (108 901 )oann v
s | 1062084 1038 (Joo3m1])09:8 Y
¢ |obau] 1089 (106964) 09 |
TARE QC FINAL QC
ey el o= e A
pa| 1555 | hee > 77 | U7 02-30| A5 | e ) 7% |42




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

UNIT:___F 500 RUN:__ > DATE: 05 -11-0T
BLANK CALCULATIONS
Acetone : OOO% g+_200 ml= . OOOOOq a/mi
Dicholoromethane: OO 177 g+_75 ml= O00023 g/ml
Distilled Water: _+O00 g+_200 _mi= , O0000Z. __ gim
FRONT HALF CATCH
FILTERS : 0229 - [ +(.0000g)~__.0229 ¢
Total Catch # of Filters Blank Value / Filter
peakers: ' O011S  ¢. 15 (oboood a)= Oz ¢
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH: ___. 0441 g
BACK HALF CATCH
FILTERS: (O0%1 §. | (.0000 g)=___! ODO¥1 d
Total Catch # of Filters- Blank Value / Filter
BEAKERS :
Acetone : _0DGg® |ZS 1, 00004 g)= 0Dl g
Total Catch ml Acetone  Blank Value / ml Acetone v )
0011
Extract: ‘0070 §._75 ~(.000023 g)= O0R ¢
Total Catch ml Dichloromethene  Blank Value / Dichloromethane 5.
Water : .020% g- 215 (000002 g)= * O’ZO’Z— g
Total Catch ml Water Blank Value / Water
TOTAL BACKHALF CATCH: __. 0104 ¢
ToTALCATCH: ___, [150 ¢

% FRONT HALF : 33% 5 % *
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ST | 125 (5 QSI1') |
| 00000 — (psp "1 G9G ) A
josp / 4 : = (E¥'GL = SO(¥
&9 (8 Qs )
hie)' 19
0000°00 0000 (PSP TZIS9G +Ps 52l G )
O°H % ; = 00l x smg = _ —— = msy(¢g
191ty TZ20' (ps LSZ1S)
0000700 . S
S ~ = ul ’ )= 1S ) M
i AR (O%HI b Q] ) (202+0°) = (PIs)MA(Z
osp Looyom SalME v (Pms)wA (1
i " = - —
Sz1S9g g€l ﬁ : .
; -+ 61, [)0C |(ow 000N (vos ) (wn H=S LS)
OH. LGl
20= ([ [-C0 -31vd C  Nmd o : 1INN

L # 133HS V1va SNOLLVINIJ1VI



TEST DATA SHEET # 8
uniT:_ FBOO RUN: 2 DATE: (0S- /7 -02

Test Chamber Air Velocity Start : -9" Stop ‘9’ Avg.:

Wet Bulb / Dry Bulb
Pre : WB : QZ DB: '?D 34 o RH_Z % Hg0
post:we: 10 pB: €8 = 1O wrH 1.8 %H0

Average : 2 1.0 % RH f S0 % H20

Empty Stove Weight (lbs) : w/ stack & oil seal : Wet : Dry : Q.0
Kindling Weight (lbs):  Paper:__+ wood:__ 9 Y
Preburn Fuel Weight : oS + 14U HS +2.9 Total 4 5_:5
Kmdllng & Preburn Fuel WGlght (wood only) (Ibs) Total : qu N

Coal Bed Wt Range (Ibs): 4l . 33 sl 41 .33
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 : L"‘ @)

Maximum Coal Bed Removal (Ibs) (( '_-é l 5 )+2).256= 9 '

Test Fuel ( 75" x 1.5 x 5" spacers ) = \ Lo pcs
Dimensions Length in inches No. Pcs Weight in lbs % of Load
2")(4" IF) 3 Lp|’2 3‘_)‘(’
4" x 4" 7 Z /0.3 (b1.d

Estimated Dry Burn Rate :

IL.sS - (LS x, 17777 ) 60 _ |
22046 “T19s 612 kg /hr
T TIME
Estimated BTU's/hr : 19,140 x (3 X ]gﬂ?) = 22,.%32'\ BTU's/hr

100 DBR

EPA Default Efficiencies : Non-cat: 63 ‘ Cat’ 72 Pellet: 78




WOOD STOVE OPERATING DATA PAGE #9
Unit ; F500 Run: 3 Date : O5 - H -02.

FIRE STARTED:___0) 20O
WARM UP AND PREBURN:
PRIMARY AIR’: Set wide open for all warm-up / preburn fuel charges. Then set to

5, o / at start of preburn.
SECONDARY AIR : N A CAT BYPASS : )\)’/ﬁ
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 Ze) sec.
TEST:
DOOR wide open during loading -~ min. L}O sec. _
PRIMARY AIR : Opened full for first S min., then set to run setting of TTRA,
SECONDARY AR : __N /A CAT BYPASS : __ [V flA
FAN:

ON %uring warm-up N/ OFF during preburn
ON/ irst 30 minutes of test OFF balance of test run

Fan speed setat _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 or better s. grn D fir

4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER N/A sranD: _ IN/A

All Grades WCLB rules:
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either. | Z or | t/) inches.
1st warm up / pre-burn fuel charge ( 165 bs) addedat__0)30
2nd warm up / pre-burn fuel charge ( IL’ L Ibs.) added at 0¥ SO
3rd warm up / pre-burn fuel charge ( | 1\S  Ibs) added at 0450
4th warm up / pre-burn fuel charge ( 2\ q Ibs.) added at 1030

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




TEST DATA SHEET #10

Unit : {’—600 Run : 3 Date : 05"'-‘ :QZ
Room Temperature : 10 °F  Correction Factor _(f
Uncorrected Values are corrected for room temperature :  Yes No v
Time Test Fuel moisture reading taken : _0930
Calibration Checks : X Y__V 12.0__12.) 220_22.)
pc# | Dimen. Use TOP BOTTOM SIDE Average

Uncor. | Cor. Uncor. | Cor. Uncor. | Cor. Corrected
T | 28 | K| 75133145122 /). 5 1/22412,567
2
3
a | %8 | P |30 |/9.2119.0 [20.37 18S |/7. 24 19767
5 | 2% | P |\ | 203114.0 [20.%] 190 |20.31 Z0.200
6 | 28 | P | 19.0|20.2]1190 |20.7%] 8.5 |/1%{ 20.133
7 [ 78 | P |av.o |21.4-] 19.0]20.2419.0 | 20,31 20, bl ?
Mkl [ Zo. g
9
10
T v |7 |30 | 9241801 /92418.0 | 42 /9.200
2 v 7 ho.s| 20200 |225[205 (2204 22.1 &)
il T 1235 (25.2/83.8 |252:|28.S |25.2| 25.200
@ [ gdwD | 7 1195 /2.2 9.0 [20.2"\9.0 |20.31 20.(33 |.
15 o |20.0 244000 2141200 1204 21, HOO
16 (0% 100
4
18
19
20 [ Spacers | T | 19.0] /2.27 /8.0 9.2113.5[/9.8] (9.400
Key for Use: K=Kindiing P =PretestFuel T = Test Fuel

KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : 2.5 %| 20,210 _* AR IvL
Wet Moisture % : H:Hﬂ"{ %, ,(0'@,7 .% (‘,7’,7.77 ':A
To obtain Wet from Dry : 100 x % Dry Reading % Moisture, Wet Basis

100 + %Dry Reading

Acceptable Ranges : 16 - 20 % wet: 18 -25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°
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ZERO / SPAN CHECK DATA SHEET #15-1

Date: (5- | 1-2002, Analyte: CO;, (15-1)

unit: 300 Run#:__ 2

Zero Cyl. #: _O42TAC 2-A Conc.: 0.00% CO. Cyl. Press. : 2000 _psl
Certified by : __ AR LIQUITE Date ;: O2-20-02.

Span Cyl. #: _CC 12167 conc.: /249 % Co, Cyl. Press.: 242—0 PSI
Certified by : _AIR LIQU IDE | Date: 0Z2-15-02

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 28A = + .2%of 25.0% COz = + .05 % CO;

il \-. Time : / OL/S/_TemPI_:&__'"F

PRE RUN Audit: by : A, Y Jade

&)
" AUDIT RESULTS
Point Expected Response Actual Response + Conc.
% Meter DVM % Meter DVM % Difference A %
ZERO 00.0 .000 00.0 oD, 7. ,.002— ‘OZB' 1"’ 028 .'_' ’ IZ,
AN 2o | 500 | 124 | S0 2| SZ | (2491 | too! + 006

POST RUN Audit : by : A Waoﬁ@:?émﬂme . IS 20 Temp : ] ] __°F

- : AUDIT RESULTS :
Point Expected Response Actual Response + Conc.
it Meter DVM % Meter DVM % Difference A %

[ZERO| 00.0 | .000 | 00.0 00?' o0l | 002 ™ 00% |t013
SN s o |.500 (1249 | o2 |2 | 12491 | “001 [1006

+ 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




Unit :

ZERO / SPAN CHECK DATA SHEET #15-2

Date : 05~ h ’ZOOZL

F500

Run #:

Zero Cyl. #: Q4ZTAL Z-A

Conc. :

Certified by : _AIR UQLLIDE

Analyte :

>

0, (15-2)

0.00 % O,

Span Cyl. #: L012767

Certified by :

AIR LUQUIDE

Cyl. Press. : 2000 _Psi

Date: 02-20-02
conc.: 12.50 %0, Cyl press.: /420 psl

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

EPA Span Value =25.0% O,

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

Model :

320 A

Date: _0OZ - 15-02
SN : 37400
Analyzer Output: 0-1.0 v.
Measured by : Rotameter

+ 0.625 % O
+ .05%0;

PRE RUN Audit : by : A W&dmi—iﬁme: JOHS Temp: 7.0 oF

A

IT RESULTS

[ Point Expected Response Actual Response + Conc.

| # Meter DVM % Meter DVM % Difference A %

| ZERO | 00.0 .000 | 00.0 00,0 ’00 ( —,OL‘l O ..;O L(O - Jsg
AN 10 o0| 200 | 12.50| 1ASD|, 01 | 12528 | + 038 |7 159

POST RUN Audit : by : d , W&Qé««z%ﬁme (520 Temp: 17 °F

AUDIT RESULTS

Point Expected Response Actual Response + Cone.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0
000,003 011 0l | 104>

SPAN : :
+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % m) - Exp % m) X 100

Full Scale Value

Span % Difference = Act % (ppm) - Ex % (ppm) X100

Full Scale Value



ZERO / SPAN CHECK DATA SHEET #15-3

Date: OS5 —[1 =2002, Analyte: CO (15-3)

Unit : FSOO Run # : e,

Zero Cyl. #: QYZTAC 2-A _ Conc.:  0.00%CO Cyl. Press. : 2000 _Ps|
Certified by : _AIR UQUIDE Date : 02 -20-0Z

Span Cyl. #: (L 12767 conc. : 4,80 9% co CylPress.: 14 20 psi
Certified by : _AIR LIQUIDE Date: OZ =15 -0Z

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

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

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value = 10.0 % CO
EPA Control Limits = + 2.5% of 10.0% CO = + 0.25 % CO

Method 28A = + .2%of 10.0% CO = + .02 % CO

PRE RUN Audit: by: ([J, Muf A fr;;ié LD Time : JOH'S Temp: __1% °F

~ AUDIT RESULTS

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

ZERO [ 00.0 | .000 | 000 |ppO | 000 | ,O01Y 101 1Y)
A gz o | 420 | 490 | 430 4811 4.2 | *003 | 024

POST RUN Audit : by : A,- M@@~%Time: ( §20Temp: Z l °F

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

"ZERO| 00.0 | .000 00.0 mao ';00, 'OOL-{ *DOL‘{ ";O‘—H
| 4g.0] 430 | 480] qal .42 [ 450> | * 00 |n02

+ 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




oate: 05 7-2002.

ZERO | SPAN CHECK DATA SHEET #15-4

Unit :

F500

Run#:

Zero Cyl. #: O4ZTAC Z-A  Conc.:
Certified by : _AIR {JQU IDE
Span Cyl. #: CCL2184

0.00 ppm SO2

Certified by :
Analyzer : Make : HORIBA
Range : 0 -2500 ppm SO

IR _LIQUI
Model : PIR-2000

Conc. : (ZQO ppm SO,

Analyte :

2

SO, (15-4)

Cyl. Press. : 7000 Pps

Date: O2-20-0Z

Cyl. Press. : /350 Psl

Date: 0/-Z29-0/

SN : 403019

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

Flow: 1.5 SCFH

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

PRE RUN Audit : by : s@ﬂ,&”‘/‘b O Time: /O _Temp: 1 __°F

- AUDIT RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM PPM Meter DVM % Difference A %
ZERO -
000 | 000 | 000 [ o) | po)| 9.23S |79.385 |133S
SPAN '
5100 | 816 (/290 51,k |, 51 | 129223 [F2. 36 t 0%
POST RUN Audit : by : A‘W Time : [ﬁmTemp: 77/ _°F
AUDIT RESULTS :
Point Expected Response Actual Response + Conc.
| # Meter DVM PPM Meter DVM % Difference A %
ZERO ; -
000 [-.000 | 000 1 g 100/ | 37A | *3.599 1,136
SPAN
5.6 | 516 | 1290 51.5| . S15] 1289042 2570 |-,010
+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % m) - Exp % m) X100
' Full Scale Value
Span % Difference = Act % (ppm) - EX % (ppm) X100

Full Scale Value




QUALITY CHECKS DATA SHEET # 16

UNIT: 500 RUN: 2 pATE: 05— 1Y¥-02
Thermocouple Check:

TIC #1 — ¢ To#13 _ LYS °F
TIC #2 — oF TIC # 14 L1.3 oF
TIC#3 LYT °F  TIC#15 LS .4 oF
TIC#4 Ll oF TIC #16 Lo 2 °F
TIC#5 9.0 oF TIC #17 59 °F
TIC#6 LO. ( °F TIC#18 LY3 oF
TIC#7 Lo oF  TIC#19 LL2Z °F
TIC#8 0| °F TIC #20 H(.2 oF
TIC#9 Lo.b oF TIC # 21 — °F
TIC#10 Ll oF TIC #22 = °F
TIC # 11 S o To#2s __LL) oF
TIC #12 1.2 oF  TIC#24 — °F

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

ZERO: 2.0  FAd.t0 QO °F  ZERO_ZJ__°F Adj.to 105 g
SPAN : 200! .0 _°F Adj. o0 .0 °F SPAN ZOH.3.°F Adj. to_1 Z4S _ F o7

Thermocouple Readout Pretest Linearity Check:

0o =0.0 °f 200 =_24ol.b °F 400 =390 __°F
600 =_ (013 °F g0 = 0l °oF 1000 =_1000L °F
1200 = 11942 1400 =i39972 °F 1600 = 1599.7 °F
1800 = J¥O.\ o 2000 =20w.0 °F

Sample Train Leak Check Pre __ V. Post ___

C-gas Train Leak Check Pre g Post __/

SO, Train Leak Check Pre Post __V

Static Gauge Zero Check Pre Z Post .Z

Scale Check Pre : /571 — S.71 ‘
Post : [2.%3 - 3.4 !

Stack Cleaned Prior to Test Run : YES NO







COMPUTER INPUT DATA SHEET #1
cient:  JoruL U.S.A. TINC.
Address: 400 RIVERSIDE. ST., P.O. BOX 1\S7]
Pormiann, MAINE 04104

Phone: (207)197-5912 Fax: (207) 772.-0523

RunNo.: 2 Date of Test: 05 — | lo —200Z _Burn Rate: 2,277

Model No..____F 500 Clmin~ [Jmin-1.25 Eefan-

Stove Type: []Cat  [{Non Cat [] Pellet [ 1.26-1.9 [ max Ekingert

Dry Gas Meter Y Factor: |,OOO « postLeak Rate:__ O Y4 cftn Time: 155 min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

Dry Gas Meter Volume: 25, 162 cf
(00.000) (Data Sheet #2)

Stack Flow: 1995  dtefm  AH: [Dlo___if. H0
(00.000) (Data Sheet #2) (.000) (Data Sheet #2)

Maximum Vac.: 7. () _ * Barometric Pressure: 20.05 in. Hg
(0.0) (Data Sheet #2) (00.00) (Data Sheet #2)

H20 Captured: b g
(00.0) (Data Sheet #3)

Front Half Catch % Of Total: 27 (, % Total Particulate Catch:___ YO g°
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)

Flue Gas Moisture: % o] 33? %

~ (00.000) (Data Sheet #7)
Particulate Emission: ' O 20 gr/dscf
(0.0000) (Data Sheet #7)

Relative Humidity: 725.S  %RH Ambient Moisture: fi 1S % H,0
-~ (00.0) (Data Sheet #8) (0.00) (Data Sheet #8)
Pretest Fuel Wt.: H Z LJ, lbs. Coal Bed Wt.: 4., | lbs. Test Fuel Wt.: '7-2 Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) (00.0) (Data sheet #8)
Heat Output (EPA Default): 24, (p90.% U

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet): 11.5273 % Pretest Fuel % Moisture (wet): [T Y0 %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry):_2-0 . ©7 ] % Test Fuel % Moisture (wet): [ 7051 %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

Fuel Higher Heating Value (dry): ~___BTU/b.
(0000) (Data Sheet #11)
Stack Static Pressure: 0Ll i, H20

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

Average Ambient Temperature: ‘\C{ ©F Stove Temperature Change: “41.0 of
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)




TABLE 1 ----- RAW DATA

CLIENT : Jotul U.S.A., Inc. TEST No. : 2
MODEL: F500 DATE: 16-May-02
S e o ok ok 3k ok ok ok ok ok ok e o ok o ok ok o e ok ok o ok ok ok ok ok ok ok ok ok ok o ok o ok ok ok ok ok ok ok o ok ok o ok ok ok ok ok ok ok ok ok ok o ok
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. (60) Co2 COCENTR.
(MIN.) (C F) (IN. H20) (DEG. F) (%) (%) PPM
0 558.000 0.150 90 0.62 7.:50 250
5 559.500 0.090 90 0.61 14.70 325
10 560.696 0.090 90 0:27 15,50 325
15 561.892 0.090 90 0.34 16.90 325
20 563.088 0.090 90 0.44 17.50 325
25 564.285 0.100 90 0.31 16.20 300
30 565.580 0.090 90 0.44 14 .90 325
35 566.776 0.100 90 0.42 15.30 300
40 568.072 0.120 91 0,25 14.20 275
45 569.491 0.120 92 0:;13 12.70 275
50 570.915 0.120 92 0.37 8.10 275
55 572.338 0.090 92 1.00 6.90 325
60 573.543 0.090 93 1.24 6.60 325
65 574 .754 0.090 93 1..17% 6.90 325
70 575.965 0.120 93 0.80 7.60 275
75 577.396 0.120 83 0.46 7.90 275
80 578.827 0.120 93 0.23 8.90 275
85 580.257 0.120 93 0.24 $.10 275
90 581.688 0.150 93 0.56 7.80 250
95 583.262 0.100 93 0.64 7.60 300
100 584.573 0.100 93 1.00 6.80 300
105 585.885 0.100 93 1.10 6.50 300
110 587 .197 0.100 93 1.22 6.40 300
115 588.508 0.100 93 0.84 6.70 300
120 589.820 0.100 93 0.96 6.40 300
425 591.132 0.100 94 1.06 6.10 300
130 592.448 0.100 94 1.13 6.10 300
135 593.765 0.100 94 1.16 6.00 300

140



TABLE 2---RAW DATA

CLIENT : Jotul U.S.A., Inc. TEST No. 2
MODEL F500 DATE : 16-May-02
**********************************************************************
METER CAL. Wt. WOOD

FACTOR (Y) ------ 1 BURNED (LB) ------- 17.2 Lbs
BAROMETRIC WET, FUEL

PRESS. (Pb) ------ 30.05 in Hg MOISTURE % ------- 17.031 %

LEAK RATE Wt. PART.

POST (Lp) =------ 0.014 cfm COLLECTED ------- 0.1403 g
WATER METER

VOL. (Vlgc) ------ 71.6 M1 VOLUME Vm ------- 35.765 mcf
TEST HC MOLE

TIME (MIN) ------ 135 min FRACTION @ <=s==== 0.0132



TABLE 3 ----- FIELD DATA AVERAGES

CLIENT :Jotul U.S.A., Inc. TEST No. 2
MODEL: F500 DATE: 16-May-02
**************************'l\'**********************************
AVG DELTA AVG PRCNT

H e 0.11 in H20 0O ------- 0.68
AVG METER AVG PRCNT
TEMP. Tm ------- 92 deg F €02 ~eme—am- 9.78
AVG PPM AVG BAL

BO2 W wessnae 297 PPM CO2/D  mrmmmee 14 .40



TABLE 4 ----- CALCULATIONS
CLIENT : Jotul U.S.A., Inc. TEST No. 2
MODEL : F500 DATE: 16-May-02
***********************************************************************
STD SAMPLE STACK GAS
VOL. Vm(std) ----- 34.37 dscf FLOW Qsd ------- 879.919 dscf/Hr
&
14.67 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(std) ---- 3.370 scf CONCTRT. C8 -=----- 0.0041 g/dsct
PRCNT PARTC.EMISS.
MSTR Bwg ------- 8.93 % RATE E ==-==-==-- 3.59 g/Hr
BURN MOLES OF GAS
RATE BR ======= 2.88 Kg/Hr PER Lb WOOD Nt -- 0.36 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE = -====== 200.06 g/Hr RATE  ====== 1.25 g/Kgdry
& fuel
69.54 g/Kgdry

fuel



--- PROPORTIONAL RATE VARIATION

CLIENT : Jotul U.S.A., Inc. TEST No. : 2
MODEL : F500 DATE : 16-May-02
Ahkhkhkhkhkhkhhdhhhhhrhhhhrrddhhhdhdhdhhrrdhdbhdhdrhhhhhhkdbhbdhhhbhhbhdbhddddhddddkddi
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
5 361.8 96 100
10 374.9 100
15 374.9 100
20 374.9 100
25 375.2 100
30 374.7 100
35 374.9 100
40 374.7 100
45 375.4 100
50 376.4 100
55 376.1 100
60 376.0 100
65 377.6 100
70 377.6 100
75 377.5 100
80 377.5 100
85 377.3 100
90 3775 100
95 377.5 100
100 377.3 100
105 377.6 100
110 377.6 100
115 377.3 100
120 377 .6 100
125 377.3 100
130 378.1 101
135 378.3 101
140



METER BOX DATA SHEET PAGE # 2

UNIT :

F500

Meter Box: 9 l—l
Leak checks:

/5
/S

Inject SO2 @ 100 cc/min.

7

Nozzle: Probe @ 3/8" od

Initial Volume:__[, SO©

Page: 1_ of
RUN:_ 2 DATE: O5- | ~OZ
Y Factor:_|.OOO
" Hg @_1099 cfm "Hg @ cfm
" Hg @019 cfm "Hg @____cfm

3

BP: 30'0_8__

ROTO: PRESS: )Y SAMPLING RATIO: J9q

METER SAMPLE STACK DELTA [METER| SO2 |[ROTO PUMP
MIN | TIME READING MDCF DSCFM H TEMP | PPM | TEMP | VACC
0 l)120 |85%.000 | — 13..40 | 1S [ 90 [2S0 |90 | 2.0
5| 25 |s59, 600 | — 10,493 o9 | 96 | A 1?0‘ 2.0
0| 30 |560. L9l |S60. b1k |10, 4993 | 09|90 |35 |10 | A0
5] 39 (561 847 |Sbl. 892 |10. 493 09| 9o [325 | |aDd
B[ 4o |Gl . 086 |5b3, 088| Jo. i3 | 09| 0 |31S 190 | 20
B 45 |56Y. 295 |SbY. 285l 3} | 16190 |300 4o |2
% | 50|565. 5% |55.5&0 (10,993 ] 07 |40 |35 (90 1A0
% | go| 5Ll 6. | 1136110 | 90 309 90 |26
B [ 1200|265 . 012 |563.012 [\2. 318 | 12|91 1S q|_[32
® 05/5,2.40( 51,980 [12.385] , (2 | 9L |05 19210
%] 0570, 915 (610,415 |2.355] 12| 9T 215 Gz |20
51 ,5]€97.338 |512.3233[|04955 09 9T 325 (92 | 20!
ROTO PRESS: )Y TOTALS: |3lau 337_ |‘2§ 1037 BP.: S0.0"
0 [1220]575.593 |513.543 [l0.9y2z | .01 | 93 325 |93 |20
% | 76509, 759 |51 15Y |0.4z2 | .0 93 [325 [9> |20
M| 30|575,q5 515,965 [12.317 |12 | 93 1S P (2o
% 3557735L 57139 (12312 | J2 |95 275 |93 |20
B 40]519.827 |518.321 [[2310 | 2 | 93 (775 |93 |20
B | 45 s80.257) |SR02S7 [12.317 [JT | 93 | Z7S |93 |20
0| Colas). B3 |53, L3s 13,98 [,1s |93 [250 |93 |20
B 5 595,261 583,202 N.2G0 | .10 | 9> |300 |93 |20
00 1250]584.513  |584.513 [1,290 |10 |93 |300 [93 |20
5| 05 [535.885 |585.485 |/h.290 | .10 | 15 |300 93 |20
0 1o [5&7. 197 |59719) | [1.2% | JO |95 |30 43 |70
5] 5 [588. S0% 588,508 [1h290_| )0 33 (300 [93 [Z0

s TOTALS: Iqo‘“o [,310 11b MAX VACC =

TOTAL Cu Ft. TOTALS:[ 270,492 [2.56 2203 AVG. BV




METER BOX DATA SHEET PAGE # 2

Page:

w2}

——

of

2

UNIT: _F500 RUN:__Z DATE: 05- 1L ~O2Z
Meter Box: SH Y Factor: IOUU
Leak checks: __|9 "Hg @ ,Oﬁﬂ cfm "Hg @ cfm
15 " Hg @_tO!"Y cfm "Hg @ cfm
Inject SO @ 100 cc/min. Nozzle : Probe @ 3/8" od Initial Volume:__ ,.S00
ROTO: PRESS: | &3 SAMPLING RATIO: :.ﬁ : 1_ BP: 3_0_():}
METER SAMPLE STACK DELTA IMETER| SO2 |[ROTO [ PUMP
MIN | TIME READING MDCF DSCFM H T_E_I!If PPM | TEMP | VACC
20| 1320 | 229, 300|569, 820 | (290 | .o | 93 | 300 B |20
25| 25| 59)122 |59(131 | 270 | .10 9y | 300|494 | Z.0
0| 35(592. 446 (592,44 F | N-120 | 1D 99 (200 |99 |20
[ 25[ 543,963 [593,9L5 |l T1o |0 G4 [300 [94 |20
140
14 4S.joo | 4o | 375
160
165
160
165
170
175
ROTO PRESS: TOTALS: BP.:
180
185
180
195
200
205
210
216
220
225 -']%
230 b
2 32,592 |29 | 9T
TOTALS: - MAXVACC= |2 p
TOTALCuFt [ 25, IS TOTALS] ||, 43S |, |0lp [S51 )|AVG. BP: 30,05




PARTICULATE CATCH /| MOISTURE DATA SHEET # 3
2 DATE: OS5 N -02

uniT: __Fo00 RUN :
SCALE |  WEIGHT
scALE cHEck| LEVEL | ZEROED 295.0 g 295.0
INITIAL : v v 500.0g 590.2_
FINAL : v ~ gas50g | 85,0
IMPINGER #1 #2 #3 #4
FINAL WT {729 L3, | 485D 94.3
INITIAL WT UL13.7) (010 444.3 &l L
NETWT GRAMS | 59, 2 2.b LS 7.3
TOTAL CATCH:___ 1] . & _GRAMS Hp0
FRONT HALF
BEAKER # S |
FILTER # 1147 DESC. ACETONE
FINALWTg | 1047 enaLwrg | 104 299D
NmALwT g | (1D e nmawrg | 104, 914
NeTWTg | 0324 NET WT g .02.0
. voL DESC.m{ |25
BACK HALF
FILTER # 5y
FNALWTg | 1280 | .
NmaLwrg | 4294 | .
netwrg | 009D
BEAKER# | ST S S4 55
DESC. ACETONE | METHCHLOR | H,0 H,0
FnaLWTg (10715540 107183 10132201 92,5070
TALWTa 1107.5027+ 10574107 10131 53 93.494| -
NETWT g _ o053 007l 001" 0129 ;Q&Z‘Q .
voL. pescmi| 15O 75 \1L5 LS 390 ) .




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator :

Manufacturar S&S Grade:#25Glass FrontSize: 1icm Lot No. :

Date :

81 /29/02.

Time :

12

DKW

Z_fbcl 2|

Back Size: 8.2cm LotNo.: ZP4 |
oaTe: 03 -0 |ay: Ne-ipate: 02-\O _ |By: X |paTE: BY:

FILTER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
e | LRA 03t | 120 ) [1a%A | Jomur (Hsp [B-2
¢ | .55 |oass [((St ) Qo | v M RS
37| .oy Jows (LS ) (v [ ¢« v |RY
N4F | . Led2 o036 |(LeRYY ) 1949 | w w |R-S
LISF . b1,434 0937 (:(IWOOl 1943 " v |R-b
GF | bbb |ome [( b6aY qQua | Nt i [R
17 | 6196 |osa [(.683 194y | Jovue F500 |R- |
[13¢c| .15 Ao | (1R ) NS [ v | R-2
Nar | ¥ ot [ (b24e) 1946 | " R-3
120¢] . gy |eade [GLRyd) (1347 | o v Ry
Bl 4962 Jow [(,4464) Y& |TOTL CHSD| R-2
nZe | L Uuudg  Jeavd | (L4Yst) [avgl v v |R3
138 ] Y4kl [oaus |CUYEu) 11949] » v |R-Y
048] 4205 Jeauww |(M307) | H4SO] M [R-S
sn] 4234 [oaur [ 4236 (as| | v R
Hbw| a4y loads [CMY4S) [(asa) ¢ [R-1
17g ] . 443) oo | (4420 1953 | Jomur FSm | R-|
(8n] Noa»  loaso [CMAA4) [(qs4l " v JR-2Z
”Cm UYy 045! ,Ll\-l?)q“} 'le's‘ A Ll RA
l20% | 442 0452 [(49as) |19ss5] * — Tr-d

Checked by: _C L-)M,a“firp Date: A10-02  Time: Aovo

BALANCE ROOM ENVIRONMENTAL CONDITIONS

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

pa~07 1 oo [wsrv| /[ 2y | Y9

02-1p [ 1905 NM"\J 2k |45




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date : O -0% - 2602 Time: IQZ)D By:}g&_——_
pate. 04 /1 ey e jpoate0Y -] 2= |BY: ot fpATE: BY:
BEAKER FIRST SECOND THIRD
bz WEIGHT TIME _WEIGHT TIME WEIGHT TIME
01| 10599190249 | fos. 4217 ) (0953 %)
UL | 10Y.6743 | 09410967492 [095¢ |y Jorwu isn
43 | 102,263Y4 (092 (1672630 095¢ ¢ R-)
i 1071988 | 0952 (1071, 1985)| 0957 |v)
gs  194.9Y37 10953 | (44,9434 )| 09538
qi, [ 106.05%2 |pasd|(1D6.0544)] 6959 |V
41 | 107.092¢ [n95s](1077.042] ) (000 | ¢] JoTue F50
9 91,7564 10255 | C 972.75(0) 1001 | % R-]
uq (02.3629 [025l] (10 8.2626) (002 |4)
S0 | 96.53%9 (0957 | (96.5370)| (004 |
= | /104.37% _|095¢ .go%s’jz@ /005 1N
59 | 1025030 0959 I 107.5027) | o0t [¥/ oL FD
5% | 10573406 | 1600 |(505.74100] 007w R-2
Sy | 102.2(30] (00 ?67,3/3"9’3 Jo0d |
=S 93.992% | Joo 1 [CT3 599 0 /009 ¥
g; /g’#,ﬂéz 1005 C(/cz 750 | 1010 V/ .
H[3Z | 1003 .99 17 [ /o1 | Jowe. BSPo
4 96,8985 | 1004 (94, 89% gsgﬁ 10152 vy R -2
59 | 1053541 | 1005 |([05.2593) 101> |4\
O /061350 | 1004 (/om?ﬁz) 1015 17
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE | TIME | BY | WB | DB | %RH b9
Y- [ 0590 |76 | Y4 [Checkedby: (T [
oY-la-| 698D | =N\ 7% L/‘) Date: pe/l/2 -0
) Time : /040

/




SLHOI3IM LINVLSNOD : €¥ # 133HS Y1va 3AOLSAOOM

. or R T 3L T SR [0%6? | 12506
6 Ch . LL > | 5520 02-59 ¥
8 Xh TLC |—5 |@aS5T | E-So 3
L b | A 15061 | 31-30Q Z
A XL [22R [ SS1T |—zz-S@ 9 3k SC|-A | e09] L1-SO 1
uoissag uoISSas
HY% aa Ag awi | ajed | Buybiam HY% aa fgq awi) aje@ | Buybiam
SNOILIGNOD TVINIWNONIANI WOON 31TVOS
T SOBT|F50C 8 ol TR S09]|LFo] S3eh’ | %o|cok | -5 950
{
BAETo g0 ZzhoLl I Yg MOt Thol’ [90|0n T 5] 2310
Ag | awiy |sileg| biswm kg |ewiL [oea | —ubBa | A9 |[ewiL |=ea| wbism Ag |[awil | =eq | # 124
R
| 25T [ d-so) (0TS LR 816) 350 L90S ¢ A | Szhetst| S5
1R [Z1sT W59 (02 La DR LTR35S0 9222 Lol [~ | Sstil|Lksa hS
T ——
=& 1s1|W50[ B3pL 0N [~R |16l 350 | SR SO gl [ szl €5
R esiT | w50(0t55Ca1 =5 | seba| 750] Lg55'COT i [ 10600v-s0| 2555 L 01T | Y [P0 7S
SR | 0051 | ko Kebbd ho g | SILI| 820 96bs hol R | szl |L-S0] 1S
Ag | suny [a1e@| wbBiam kg [ewiL [orea| wPBPM | Ag | swn [=ea| ubism kg | ewil | =1eq [#1o%eeg
T 30 _ : obegd \NO..Q\IWO"N.EO w TNNY OQ& —+ 1INN




Dates: From_[I"20-200)\ WOODSTOVE DATA SHEET #4-4 Scale: _ Sartorius

Through_02 -/ &-2003, SCALE QA SHEET Model: _A1205
SN :_37010004
100g 10g 109 100 mg Dry | Wet
weight weight weLghl weight Tech | Date | Time Bulb Bulb | %.RH

2.998 | 10.0002 | |.p003 | . [oco | MGU(\-20 |05 ]| 78
00,0000 | (0.C0o00| 1000l | . 0999 | HEud(1-21 11000 1S

94972 49998 | ) noo0| 100) [dew |[ZZ]1pS0 |75 U7
00,0003 | 9.4999 | 1.0000| 0999 | Dre.| J1-26] 1150 | T4 Wy,
/00,0001 | 9947 | (pooo | .1000 | Let—\-22| 155 | 7Y 4y
/60.0001 | 10.0000] .99971 | 07199 |$ri)l-28 | 1230 12 4%
ﬂ‘lﬁ? 1.0 000) _1.0000 | 1000 | /[ | 1920 73 Ug |
99 998 Jp.000| G992 | 0929 | B | 1129) joIS| 75 Ylo
44.99%| 1000|4971 | 097 % g? 124119251 1> Y6 |
100.0000| 100001 | .999% | 0997 1120|355 | 14 S
Gaaa 2999 (oo | 10e | Y [12-01])210 | 77 us
)00.0003| 100000 2997 | 1000 O1-R [20YS| 728 47

01-09] 1600 | 1 &
ol-12] 1900 | 74
el-R| 7o 1>
Ol-ly |18 1%
0(-26[\4S | 72
0(-2%| 105 | 14
ol-74] 1130 | 16
01-2912300| 11
13018200 | 71'S
014\ 05| 14
000200 1S
0904|1045 | 13
Llodes | 3
og10| 1Y

0307|1225 77

lpoe| 1110 70
007 )p45 | 10
0xI0 |A20 | T1Y

83710 |05 NG
031119235 | V2
02-131 11401 715
01410151 M9
02-14| 4010 | 74
2715 1150 7Y
02-1| 1045| 78

p.oo(| lo.oooo| [ 999%| (00O
QA5 4.9 .a199 | . joco
9.l _9.9927] 9| . Jood
100.6000] 10.000] | 1.6000 | 1001
"\“chﬁ'fs o' :ﬂ‘iﬁ [ a’?qq v IOOD
o ey | 10.0000] |.oogo | 10999
00,0203 10.0000] J.ocoD | . 0993
qaq\y| 99997 0000 . 1000
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! Dates: From_Od /G /002 WOODSTOVE DATA SHEET #4-4

Scale:

Sartorius

Through OS5 ~) 7-2602. SCALE QA SHEET Model: _A1205
SN :_37010004
100g 10¢g 1090 100 mg Wet Dry
weight weight weight weight Tech | Date | Time | Bulb Bulb | %RH
100.0000] 49999 | 1.0000 | 0999 | Y {ea-1, 189S £ 17 | 46 |-
100.0000| 9.9°A9| ,9999| .0998 | ¥ |o241{/555 | \ [ 7D [ 42 |-
o001 99999 | 9999 .07 | Moo |gado ] /| 77 |1 47
100:0000| 10,00 | 9999 1000 |k loa~19lipas| (|98 | Y6 |-
[00.0000| 9597 | 1,000 .00 M lordoloats| /|a2<| 42|
160,003 _Jo.can | ].0000] ,0999 |Dere—loa-1t (1020 | (| 7% | 4S
9.99A] 9.9998 |, 9993 | 0998 | ¥« |p3sli1as] N[22 [ U5
Q.| l.oovo| ). 0003 | 0999 | Mrtpe| 1820 /|7 | 3%
[00.001 | .99 1.000)| . 1000 | pe|03-6[2120] [ | 3% |43 |
AIrm| ga1| M| o99x [ |ean|1550] \ | 70 |43
999991 _lp.cooo | _Lpool | . 3aq [ fea l6za1ldys] ) 117 129
P9 10.0000| 10000 | . 10w ﬁ:@)% 1o | ¢ |71 129
100.0600]  9.999  .Ga99| 0999 319118201 N 116 |42
1000001 | 100004 [,000]| 1000 | MWe-lo3o20| /835 / | |45
G799 (0.0001 5599 | 0499 | 8 |pz2 [ a03s] 281 4SS
P.9A% | 9977 | 1.0000 | 1000 | W |oxad 2005 N | 7% 32
99.9983 | _[nopd| L0o0 | 100 | e |o3zs|oop]| /| 2% |41
424.7997 | 10.0000| J.opot | oo [ (0404 1300 | / 78| H9
999948 | 10.0000| (.0000| 999 |¥u-|04-0s] 1210 | \ 73| 97
99 9787 /0.0000 | 2999 o078 || o45|220] ) | 29149
NR.999% | /10,0001 | [.0000]| . p99% gl/oq-og\ 1125 |/ 7% | 97
92193 10,.0000] _7.0000] 0729 | P |o4-0€[1910 |\ 7% 149
Q¥ 9.999% | 9999 | 1000 | pee|py-0qQ150] ) | 11 | 5%
B.9999 [10. 0000 |.popn| 0792 | W [04-10] 3051/ |~ | Y3
| 100000 lInooo |l 9599 | <0992 | A |04-1116940 2 | 44
49,9971 99992 1, 0200|0999 E;okl-u o5 | ) | I | 4%
99.2993 | 9999 |, 92999 | 099X 04-1/| 2230| |/ 73| Y€
999999 | 10.000|| 9999 | .099% | b [pH2lo9snl | 73| 7
o) | 9.9918] [, ovo0| 0999 W |od42/%10] ) | 18 (U
ool 9.9999] 99971 0498 | W (M2 2205] £ | I8 L?:
ol 2.997 g | 0179 Mawleq-3lizel N | 18| Y
99.999% | /0.0000 | 1:0000 | 099% | 04313345 (| 7% | 4o
N 9977 | _10.000) | 1,000] |_ 1000 | & 159414 %7?5 S 122199
Qa398| 10.0000 | ).ooo) | 0729 | |o4-([1925] ¢ | 75 [ Y
P77 9.9975 | 1.0000 | (000 | Me—|pH42] 135D D | 73 | Y]
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: . Scale: Model: SN:
From OS5 - | ¥- Through Sartorius A120S 37010004
100 1 100 m D
welaiit weid waiihit wolgh!tl Tech | Date | Time | g, | %RH
‘-M 964 70-3%00 ,9999 0999 | M- | 05-8 [4908] 27 1 13
% 9.999% 99299 0995 | M |05-19 | sSs0 | 77 | Y¥
PA999 | 10.0000 | . 999% 0999 _| Ko los | 08sS| 70 | $7
999998 | 9.9998 | |.0000 0999 | MNew [ps-21 | 2120 28 | 49
99%% | 9.9999 1. 0000 Joo0 | &F<—0522| 155]|7% | Y&
19.9999 | 9.9999 | ).0000 _ L1001 | DRwtosze| A0 |98 | Y7
294994 |_{0.00o| 0001 | . 0598 | pldlosz3| 2105 17 | #2 |
92.999% |  92.99% ,9992_ | .0999 | bk 05-28]| | 78 | 47
999299 | 9.9971| |.o00| .0999 ) 05| | 72 12




BLANK PROCESSING DATA SHEET # 5

UNIT :

500

RUN: 4 DATE

BLANKS DONE : 02 —20 - 2002

. DS-16-02

BEAKER

A

B

c

200 ml ACETONE

75 ml DICHLOR

200 ml WATER

FISHER OPTIMA
LOT #0/171SS

FISHER OPTIMA
LOT # Qa4 (oA

ESSON WATER
ouers Co,

ferTi FIED
DISTILLED

FINAL WEIGHT

10%:4 0I5

(0. 2021

10 L2644

TARE WEIGHT

|0%.9007

| 0. 300H

10l Ve O

NET WEIGHT

,000% 7

.00}7 gl

0004

TARE BEAKERS INTO DESC : TIME : /A0S DATE: @315 -2002

DATE :02-1b BY : Y« DATE : 02-17BY : % DATE : BY :

BEAKER

1 STWT

TIME

* | 2ND WT

TIME

3 RD WT

TIME

v

A

108.9002

1849 (|

103, 9007) !

B

166.206%| /1850

[0 3064

(L3 v

Cc

/030l | | §S 1

) ) bl> o4

106,9660,)

FINAL BEAKERS INTO DESC : TIME : //25 _DATE :_©02 -1 8 -Rvoa .
DATE : 02-20BY : ("~ DATE :

DATE :92- /9 BY :

BEAKER

1 STWT | TIME

BY :

TIME

TIME

A

108 901L

oz (108 5015

0911 ¥

3 RD WT

B

[06308Y| 103%

104.303)

0aig v

C

oL 96| 1087

(1069664,

) 0919

. —

TARE QC

FINAL QC _

DATE

TIME_

BY WB DB

DATE

TME_ | BY | WB

DB %

02,

8ys| e | /|7

Hi

62-19| 102

et

78 | 4L |

P21

[$5S

ho| N | 77

Y1 02-30| Al | iee| )

7S | Y2

#

/




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

UNIT: __ T500 RUN: 2~  DATE: 905-1b-02
BLANK CALCULATIONS
Acetone : OO0¥ g+_200 mi= , 000004 g/mi
Dicholoromethane: OO 177 g+_75  mi= 000023 g/ml
Distilled Water: _ +OO00~ g+_200 mi= L000002 _ giml
FRONT HALF CATCH
FILTERS: . 0224 4. | (0000 )= 0324 g°
Total Catch # of Filters Blank Value / Filter
BEAKERS : + 0209 sg- 125 (000064 g)= L0204 - g°
Total Calch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALFCATCH: ___. 052% ¢’
BACK HALF CATCH
FILTERS: __, 0093 . g- I (0000 g)=___.0093 g
Total Catch # of Filters Blank Value / Filter
BEAKERS : |
Acetone : _, 0-5'_5_-9 -1SO  (.ovoood g)= : Q507 g’
Total Catch ml Acetone  Blank Value / ml Acetone R )
001"
Extract: ;001 +g-__ 75 (.000023 g)= 00| g
Total Catch ml Dichloromethane  Blank Value / Dichloromethane
Water: ‘0220 "g- 290 (. 000002 g)= 02\ g’
Total Catch ml Water Blank Value / Water
ToTAL BACK HALF caTcH: __ 0815 g

TOTAL CATCH:____:| HOod .

% FRONT HALF : 3.0 %
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TEST DATA SHEET # 8
uniT: P00 RUN: L DATE: O0S- [ =02

Test Chamber Air Velocity Start 'Q" Stop: G Ag: O

Wet Bulb / Dry Bulb
Pre : WB _Lp’L DB : %5

2ls % RH_L.O %H0

post:WB: b pB: B8 = ZS  %RrH_L2 %H0
Average : 728, 5 % RH_:| 5 % H20
Empty Stove Weight (Ibs) : wi/ stack & oil seal : Wet : Dry: Q.0
Kindling Weight (lbs) : Paper : . 7 Wood : 5 .1
Preburn Fuel Weight : 143 + 140+ 140' Total : Lfgf y
Kindling & Preburn Fuel Weight (wood only) () : Total 43,4
Coal Bed Wt Range (Ibs) : '4 5 2 5 Scale: 43 -3 S
Upper : .25 x fuel weight : Always round DOWN to nearast tenth
Lower : .20 x fuel weight : Always round UP to nearest tenth ~ Actual Coal Bed Weight : 4.1
Maximum Coal Bed Removal (bs) (( ‘/ 3 +3.5 )+2)25= o
Test Fuel ( 75" x 1 5“ 5" spacers ) = ! lp _pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2" x 4" ’f) 3 7-\ 0 L‘On?
4ll X 4" ' ’-) 2 ’ L’Z Sq b

——————————— ]

Estimated Dry Burn Rate :
7.2 - ({2, 2x J7031) y 60 - 2}3’7’) kg / hr

2.2046 2S5
TIME
Estimated BTU’s/hr: 19,140 x (03 2 (Z 77 = ?JqJGq O~(g BTU's/hr

100 DBR

EPA Default Efficiencies : Non-cat: 63 Cat: 72 Pellet: 78




WOOD STOVE OPERATING DATA PAGE #9
Unit ; F500 Run: Z2- Date: O5-1(, 02

FIRE STARTED: 0130

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

widp ngf“ at start of preburn.
CAT BYPASS : _A) b

SECONDARY AIR : A [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 5 sec.
TEST:
DOOR wide open during loading ~&- _ min. H0O sec. ,
PRIMARY AIR : Opened full for first & min., then set to run setting of \\ L
SECONDARY AR : A !A CAT BYPASS: __N !A

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

ON AQFF Jirst 30 minutes of test ; OFF balance of test run

Fan speed setat __}\ \E\“ W
WOOD DATA: KINDLING: A mix of the grades listed below:

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

4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : N/A BranD : __ N/A

All Grades WCLB rules: -
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either j : or l o inches.

1st warm up / pre-burn fuel charge ( 4.3 Ibs.) added at Sl4do
2nd warm up / pre-burn fuel charge ( )4 O  |bs) added at o84S
3rd warm up / pre-burn fuel charge ( | 4.9 Ibs.) added at 095 5
4th warm up / pre-burn fuel charge ( lbs.) added at
5th warm up / pre-burn fuel charge ( lbs.) added at




TEST DATA SHEET #10

Unit : F—SOO Run : Z Date : 05 i , & "Oz
Room Temperature : 17 °F  Correction Factor : Q
Uncorrected Values are corrected for room temperature :  Yes No_v/

Time Test Fuel moisture reading taken : _[00O
Calibration Checks : X v _ YV 12.0 12. ) _220_22./

pc# | Dimen. Use TOP BOTTOM SIDE Average

Uncor. | Cor. Uncor. | Cor. Uncor. | Cor. Corrected
; e | K | |23 /3.2 3o 13805 [/227 13100 |°
3
a | 2%ax8 | P [()3.3 [/9% 410 |03 140 [203.] 20,133>].
5 2"x4"x8' P lq.O 70.%114.0 70.%2°1 B0 ZOQ' 70,200 |.
6 | 2x8 | P |35 (7€2°| 23512521235 252] Z85.200 |«
7| 2% | P05 |209119.0 |20.31)85 | (13 20,253 |,
ez |7 [\9.9]19.4118.5]19.5] 18.5] /2.2] [7.200].
9 1T 105716 (].
10
T [~edwd |7 | 12.5 8.2 18.0](9,240S 1871 1%L |,
12 t 7 |/%.0119.2° 180|122 Go |20.31 9.5 |- ‘
1 ¢ | Bs 252 B0 |24 B.S |2521 25,035]
@ [gedv) |7 /3.0 19.2]\8.5[19.880 | 19.2:] (2.400 1.
w1 n | |3013.27] 140 [202]18.5 [19.¢1 (2. 161 1.
16 [ (062,634
17
18
19
20 | spacers | T | S 209 | 0| 2141 20.6[21.]1 21225

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

KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : I?_LIOO %, 2%!53 %. 2032’7.%
Wet Moisture % : J |, 5%?_) %, T J(,0O % (77,03 %
- .
To obtain Wet from Dry : 1:’30’; V:“DE:YWR':ZZ?ILZQ = 9% 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 #15-1

Date: _L5- [0-2002, Analyte: CO; (15-1)

unit: __ FS00 Run#: 2

Zero Cyl. #: _O42TAC 2-A Conc.: 0.00% CO; Cyl. Press. : 7000 _psl
Certified by : __ AlR UIQUITNE Date : O2.-20-02.

Span cyL.#: CC12767 conc.: /249 % CO, Cyl. Press.: 2420 PSI
Certified by : _AIR LIQUIDE Date: OZ2-15-02

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

PRE RUN Audit: by : rﬁ yd/:' AL 77 Time: gOE’:S Temp : g / °oF

+ 0.625 % CO2
+ .05% CO

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

ZERG| 00.0 | 000 | 000 | sp.72 | . 002 | .02% To028 |12
PN | e o | 500 | 1240 50.2] BV | /2.49¢ | %00l 1006

POST RUN Audit : by : A : Wﬁﬂ@%ﬂme . 1350 Temp: 19 °F

) AUDIT RESULTS
Point Expected Response Actual Response + Conc.
3 Meter DVM % Meter DVM % Difference A %

ZERO[ 00.0 | .000 | 00.0 |po [ | oo\ | 003 o003 |LOIB
PN sno |.500 |1249] 501 | <pl | 12246l |—.024 | 7024

+ 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 : 05"/-(0 ’ZOOZ/__

ZERO / SPAN CHECK DATA SHEET #15-2

Unit :

F500

Analyte :

Run #: Z

Zero Cyl. #: QY2TALC Z-A

Conc. :

Certified by : _AlR UQU I DE
span Cyl. #: LCI27677

0, (15-2)

0.00 % O

Certified by :

AIR_UQUIDE

Cyl. Press. : 2000 _psi

Date: 0O2-20-02
Corie.: 12,90 _%0s Gy press.: /420 psi

Analyzer : Make : TELEDYNE
Range: 0-25.0% O

Flow: 1.5 SCFH

EPA Span Value =25.0% O,
EPA Control Limits = + 2.5% of 25.0% Oz = + 0.625 % O

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

Model :

320 A

Date: OZ2-15-02
SN : 37400

Analyzer Output: 0-1.0 v.

Measured by : Rotameter

o

.05 % O,

PRE RUN Audit: by : 5.*-/1 Z{/é){”‘f"{ A

" AUDIT RESULTS

L2 _Time: Zﬁg Temp : 2 / °F

Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
[ZRG[ 000 [ 000 [ 000 | oo, 0l 02| L0/ +0/1 |*.0yY3
SPAN 0 50| 200 | 12.50(12.49] 4n | 12488 |-, 012 | 047

POST RUN Audit : by : A.&d%ime: IBSD Temp : 7] Z °oF

AUDIT RESULTS

+ Conc.

Point Expected Response Actual Response

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 00.0 002 -0l Y - O’Lf - 07
N1 125|500 | 12.50] 1244 . Haa | 12,488 |~,012 |7047

+ 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

CO (15-3)

Cyl. Press. : Z@O PSI

Date: O2.-20-0Z

Date: OS5 =l — 2002, Analyte :
Unit : FS00 Run #: 2
Zero Cyl. #: O¢Z7M 2-A Conc. : 0.00 % CO

Certified by : AlR LQUIDE
Span Cyl. #: (C 12767 conc. : 4,80

Certified by : _AIR LIQUIDE

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

Model : PIR-2000
Analyzer Output: 0-1.0 v.
Measured by : Rotameter

% CO Cyl. Press. : 1420 psi

Date: OZ2 =15 -0Z
SN : 408005

Flow: 1.5 SCFH

EPA Span Value = 10.0 % CO

EPA Control Limits = + 2.5% of 10.0 % CO = = 0.25 % CO
Method 28A = + .2%of 10.0% CO = & .02% CO

}
PRE RUN Audit: by: ﬂ W"‘-"K{*‘ (1

Time : 1045Temp: g/ oF

' AUD@RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
Az o | 420 | 490 | 49.1142) | 4.803 | L003 [402Y
POST RUN Audit : by : A ajigz'*—?ﬁﬂme : _’éngemp :_:)j_: F

AUDIT RESULTS :

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

SPAN B

48.0| 490 | 480148, | 431 H.50> | F.00> [H034

+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % m) - Exp % m) X100

Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100

Full Scale Value




2ERO | SPAN CHECK DATA SHEET #15-4

pate: 05 -|lp ~2002. Analyte: SO, (15-4)

Unit : FSOO Run #: 2

Zero Cyl. #: OYZTAC Z-A_ Conc.:  0.00ppmSO;  Cyl. Press.: 2000 psi
Certified by : _AlR {JQU IDE Date : 02 -20-0Z

spanCyl. #: CCG2/84  Conc.: /290 _ppmSO; Cyl. Press.: /350 PS|
Certified by : _ AR LIAUIDE Date: _Q/-29-0/

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 SO2

PRE RUN Audit : by:,A, yJﬁCiw_%E’ﬁme: /OZS'Temp: % °F

~ AUDIT RESULTS

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

ZERO | 00.0 .000 | 00.0 0.7 ,OO/)’ )08'—’8 _}/0372 *'455’
SPAN | 510, | 516 |/290 | 51.5]515 1282743 | 70,257| 7010

POST RUN Audit : by : @a/éﬁé’ﬂ—aé‘ﬂme : '?’L’g Temp : 19 °F

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

ZERO| 000 |-.000 | 000 [ ph | poo| 5992 |+s.@z |1 230
SPANT 51l | 516 1290 | 51.0| 5106 [1292.23¢ |' 2,236 |T.039

+ 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: __F500 RUN: 7 DpATE: 05—(4 =02
1?(? ;nfcouple o F  TIC#13 LY.5 oF
TIC#2 - oF TIC # 14 Ll of
TIC#3 (LYY °F  TIC#15 L1.0 oF
TIC#4 5749 oF  TIC#16 2.3 oF
TIC#5 5L.o oF  TIC#17 1.3 oF
TIC#6 512 oF  TIC#18 LS °F
TIC#7 Sb-be oF  TIC#19 s9is °F
TIC#8 8711 oF TIC #20 51 oF
TIC#9 £ L oF TIC # 21 — oF
TIC #10 57 % oF TIC #22 — oF
TIC # 11 sS4 oF  TIC#23 S3.2 oF
TIC#12 3L oF TIC # 24 — oF

Thermocouple Readout:
Pretest zero and span check and calibration post tosl zero and span

(~]
7eR0: 1L} FAdito 0.0 °F  ZERO_Z.o °FAdjto_.120 Mi=le fp :
SPAN : Y9ALL _°F Adj. tod000.0 °F SPAN_2005.0°F Adj. to__. 250 _ ~ 750 # .

% differance

Thermocouple Readout Pretest Llnearity Check:

0 =0.0 o 200 =_20L.L°F 400 = 5999 oF
600 = Loz oF 80 =020 eF 1000 =_JOOLO °F
1200 = M98l o 1400 =_13%94 °F 1600 = 1594 °F
800 =)¥00.0 F 2000 =Z2000.0 °F

Sample Train Leak Check Pre __ Post
C-gas Train Leak Check Pre __ Vv Post _ X
SO, Train Leak Check Pre _ Post §
Static Gauge Zero Check Pre __ )\ Post
Scale Check Pre : / g ol == & / .

Post : 159 =~ 39 :

Stack Cleaned Prior to Test Run : YES







COMPUTER INPUT DATA SHEET #1
cient  JoruL U.S.A. TINC.
Address: 400 RIVERSIDE ST. | P.O. BOX 1\57]
Poeuanny, MAINE 04104

Phone: _(207)197-5412 Fax: _(207) 772.-0523

RunNo:. 5 Dateof Test _0S — 2| —2002 BumRate:___1 210

Model No..____F 900 COmin~ Rmin-1.26 [tan

Stove Type: [ ] Cat [ Non Cat ] pellet . []1.25-1.9 [] max J=hinsert

Dry Gas Meter Y Factor: 1,000 Post Leak Rate:_<O | ] éfm Time: 210 Fnin._
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

Dry Gas Meter Volume: 99.99 | cf
(00.000) (Data Sheet #2)

Stack Flow: .04 dsefm  AH: .l §Lf in, H20
(00.000) (Data Sheet #2) (:000) (Data Sheet #2)

Maximum Vac.: 5.0 * Barometric Pressure: 20.0Y in’ Hg
(0.0) (Data Sheet #2) (00.00) (Data Sheet #2)

H20 Captured: ' ("q ] g
(00.0) (Data Sheet #3)

Front Half Catch % Of Total: ng ) % Total Particulate Catch:_* O{ e = s
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)

Flue Gas Moisture: .L095% %

(00.000) (Data Sheet #7)

Particulate Emission: '\ S ;ZCD’ gr/dscf
(0.0000) (Data Sheet #7)

Relative Humidity: 45. S %RH Ambient Moisture: ) 25 % H20
(00.0) (Data Sheet #8) (0.00) (Data Sheet #8)

Pretest Fuel Wt.: 51.% Ibs. Coal Bed Wt. 40 lbs. Test Fuel Wt.:_l_ﬁi_b_lbs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) (00.0) (Data sheet #8)

Heat Output (EPA Default): )4 ,52%.4  BTUMr
(00,000.0) (Data Sheet #8) !

Kindling Fuel % Moisture (wet): 10, (ﬂO% % Pretest Fuel % Moisture (wet): '(o ,%Z'i’a %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10) P ;

Test Fuel % Moisture (dry): ZO Li (0 %’ Test Fuel % Moisture (wef): ’ (0-01 65 %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

Fuel Higher Heating Value (dry): ~_____BTUI/b.

(0000) (Data Sheet #11)

Stack Static Pressure: =M Y in, H20
(+/-.000) (Data Sheet #12)

Average Ambient Temperature: b °F Stove Temperature Change: —L' S! % °F
(00) (Data Sheet #r4) (+/- 000.0) (Data Sheet #14)




TABLE 1 ----- RAW DATA

CLIENT : Jotul U.S.A., Inc. TEST No. : 5

MODEL : F500 DATE: 21-May-02
Je e e ok k3 e e e o o e e o ok o ok ok ok ok ok ok ok ok ok ok o ok ok ok o o ok ok ok ok ok o ok ok ok ok ok ok o e ok o o ok ok ok ok ok ok ok ok ok ok ok ok

TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. CO Co2 COCENTR.
(MIN.) (C F) (IN. H20) (DEG. F) (%) (%) PPM

0 757.000 0.150 77 1,16 5.30 500
5 758.500 0.360 78 0.46 8.10 325
10 760.842 0.110 79 0.96 3.80 575
15 762.173 0.120 72 1.03 4.40 550
20 763.563 0.120 79 1.06 5.50 550
25 764 .954 0.120 79 121 7.60 550
30 766.345 0.100 79 18T 6.50 625
35 767,569 0,180 79 0.58 9.00 450
40 769.268 0.190 79 035 9.60 450
45 170,967 0.230 82 0.29 12.30 400
50 772.900 0.230 82 0.22 12.60 400
55 774.833 0.230 84 0.18 13.10 400
60 776.779 0.230 84 0.22 15.20 400
65 778.728 0230 85 Q.31 15.20 400
70 780.683 0.200 86 0.10 13.90 425
75 782.530 0.230 86 0.10 12.90 400
80 784.493 0.200 87 0.17 12.30 425
85 786.347 0.200 88 0.09 13.30 425
90 788.208 0.180 88 0.29 11.20 450
95 789.966 0.160 88 0.62 10.60 475
100 791.631 0.160 87 0.7 9.70 475
105 793.290 0.140 87 0.66 10.50 500
10 794 .867 0.140 86 0.52 131530 500
115 796.438 0.160 86 0.38 12.00 475
120 798.091 0.180 86 0.41 10.40 450
125 799.836 0.160 87 1.11 8.10 475
130 801.495 0.140 87 1.21 7.90 500
135 803.072 0.130 87 1,29 7.30 525
140 804.573 0130 88 121 7.30 525
145 806.080 0.130 88 1.42 7.10 525
150 807.587 0.140 88 .25 6.80 500
155 809.169 0.130 88 315 6.90 525
160 810.676 0.140 88 1.30 6.70 500
165 812.259 0.140 88 1.55 6.50 500
170 813.841 0.140 88 1..55 6.40 500
175 815.423 0.140 88 1.62 6.40 500
180 817.005 0.140 88 1..70 6.30 500
185 818.589 0.140 88 1.65 6.20 500
190 820.172 0.140 88 1:59 6.20 500
195 821.755 0.140 88 1.36 6.60 500
200 823.339 0.140 88 1.312 6.60 500
205 824 .922 0.140 88 1.34 6.30 500
210 826 .505 0.140 88 1.56 5.80 500
215 828.089 0.140 88 1.52 5.80 500



220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315

829

832

835
837
838
840
841
843

844,
«335
847.
849.
850.
.367
853.
.383
856.

846

852

855

672
831.
.763
834,
.779
.287
. 785
.303
.811
+319

255

271

827
843
351
859
875

891

[ejelejeolelelolleojoleleleleNelelelo o)

.140
.130
.130
.130
.130
.130
.130
.130
.130
.130
.130
.130
.130
.130
.130
130
.130
.130
-130

NNNNNEFEFRREENNNNNDNONNENDND

.29
.26
.02
+ 97
28
.30
. 29
.24
.24
.24
+01
.64
=79
.90
<99
2D
.20
.20
+ 11

B R bhUIRRRRRARORA BB

500
525
b25
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525
525



TABLE 2---RAW DATA

CLIENT : Jotul U.S.A,, Inc.

MODEL: F500

TEST No.

DATE:

5

21-May-02

Fekhiehi kiR h ik h ki hhhhhhhthd kit Aditddhdhdhidddhhddhbihhiddbhhdhidddibdhiiddhbihdhhikidkihhftkdhhiid Tedeh

METER CAL.
FACTOR (Y) =——-

BAROMETRIC
PRESS.(Pb) =

LEAK RATE
POST (Lp) -

WATER
VOL. (V1) e

TEST
TIME (MIN) =

1

30.04 in Hg

0.017 cfm

169.7 MI

310 min

Wt. WOOD
BURNED(LB) ~—--

WET,FUEL
MOISTURE ¢ ===

Wt. PART.
COLLECTED -

METER
VOLUME Vm ~——---

HC MOLE
FRACTION -

16.6

16.985

0.9613

99.891

0.0132

Lbs

%

mcf



TABLE 3 ----- FIELD DATA AVERAGES

CLIENT :Jotul U.S.A., Inc. TEST No. 5
MODEL: F500 DATE: 21-May-02
*************************************************************
AVG DELTA AVG PRCNT

H @ ====--- 0.15 in H20 coO @ —---=-- 1.28
AVG METER AVG PRCNT
TEMP. Tm =---=-=--- 86 deg F coz @ —m------ 750
AVG PPM AVG BAL

SO02  ~emeeee 494 PPM CO2/C0 2 W s 5.87



TABLE 4 ----- CALCULATIONS

CLIENT : Jotul U.S.A,, Inc. TEST No. 5
MODEL: F500 DATE 21-May-02
STD SAMPLE STACK GAS
VOL. Vm(std) d) - 97.03 dscf FLOWQsd  —— 431.682  dscf/Hr
&
7.19 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) ----- 7.988 scf CONCTRT.C s —---- 0.0099 gl/dscf
PRCNT PARTC.EMISS.
MSTR Bws e 761 % RATE E = ~=meme 428 g/Hr
BURN MOLES OF GAS
RATE BR  -==—-- 1.21 Kg/Hr  PER Lb WOOD Nt ~-- 0.42 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE e 184.56 g/Hr RATE —————e 3.54 0/Kgdry
& fuel

162.53 g/Kgdry
fuel



TABLE 5 ----- PROPORTIONAL RATE VARIATION

CLIENT : Jotul U.S.A., Inc. TEST No. : 5
MODEL : F500 DATE : 21-May-02
Akt kA h Ak hkhhhhhhhhhrhrhhhhdhhhbhhhrhhdbhdrdbhhhdhbhdbhbhhhdddhbhhhdhdddddkdhkdhdd
TIME PPM PROPRTN . PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
5 740.1 97 100
10 750.1 98
15 753.0 99
20 752.2 99
25 752.8 99
30 752.8 99
35 752.7 99
40 752.4 99
45 750.3 98
50 756.8 99
55 755 .4 99
60 759.1 100
65 759.6 100
70 760.5 100
75 762.6 100
80 762.2 100
85 763.4 100
90 765.6 100
95 765.7 100
100 766.2 100
105 764.1 100
110 765.3 100
115 763.0 100
120 762.8 100
125 762.2 100
130 764.1 100
135 764.6 100
140 763.4 100
145 765.7 100
150 765.7 100
155 765.6 100
160 765.7 100
165 766.1 100
170 765.6 100
175 765.6 100
180 765.6 100
185 766.5 100
190 766.1 100
195 766.1 100
200 766.5 100
205 766.1 100
210 766.1 100
215 766.5 100

220 766.1 100



METER BOX DATA SHEET PAGE # 2

uNIT: 00

RUN :

Page:
DATE :

Meter Box: 5 l—l

Leak checks: __19S
1S

Inject SO @ 100 cc/min.

Y Factor:) . DOO

1

of

Es.

O5-7| ~0OZ

Hg @_+9'C cfm
Hg @ lO'QCfm

Nozzle: Probe @ 3/8 " od

n Hg @
1] Hg @
Initial Volume:

A

cfm
cfm

SO0

ROTO: PRESS: NE

SAMPLING RATIO: 23

£ 1

BP: 30 0)

METER

MIN | TIME READING

SAMPLE STACK
MDCF DSCFM

DELTA
H

METER
TEMP

S02
PPM

ROTO
TEMP

PUMP
VACC

0

1250 | )57, oo

tﬁ iq g3

dN

7

00

M

5

551159 500

0,723

-

2k

55

8 |

2.0
2.0

10 [)300| L0, BIT

6. Y| (.00

)\

i

515

¥s

1.0

151 55NLTL. N3

W2 173 | L.32S

T

)

&S50

14

2,0

20 203.5L3

763,503 | L3S

AL

=74

550

9

L0

(0
51 )6 |16495Y

04 95Y | ,.32S

N3

19

50

79

Z-0

30

70|tk . 345

Welei 35S

S.SLb |, |

9

(LLs

19

2.0

KE]

76| . LT

7C7.S09 [ 1130

=

450

9

0

40

30| W, W3

769, 268 [1.139

(0]
14
9

79

Yso

4

2.0

4| 291770.9]

770,96 3 |G (4%

Q3

g2

400

7

Z.0

Ml Yo 72900

7292.900 | ¢ 648

LD

3T

00,

gz

2.0

%1 45|14 833

74,823 9.bIC

<

4yoo
BP

%\

v,

ROTO PRESS:

Y

TOTALS:

%9.blA

Z.1S

1] 30:9 e

ML 119

11,379 | .61

.23

400

&

2,0

60 11350
< | 778,723

17%. 78 | 5595

f2'3

400

gs

2.0

65 8:&
JHw| 19D (635

1%0. 63> | §.01

.20

475

Bl

7.0

70
05| 182,530

7¢2.520 | ¥.579

Ry 2.

4oD

b

D

75
jo| 184.423

7%4.492 | 8.060

20

41s

g7

2.0

8. M7

1. 247 045

s,

425

g8

2.0

80
S
0| 1% 268

71¢%.20%| 1-59%

1%

40

g%

2.0

85
20
75

90
184900
20

“7.19%
1.21 1

996
191, (3|

Ab
1%

s
Yy7s

%%
g

7.0
2{0

9. L3

95
26| 793,290

142,290 | G-%S]

;/ Y

500

91

2.0

100
do | 1a4,€()

74900 | b 263

A4

K00

8l

2.0

105
5[ U5 196, 4UPY

438 | 1.224

Ao

SEIPI RIRRIR | IR 2

Yls

g6

el

110
TOTAL Cu Ft.

TOTALS:
TOTALS:

92.909

22%
4.2%

MAX VACC =

AVG. BP: /

/

[$1.57%




225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300
305
310
315
320

766 .
766.
766 .
766 .
766 .
766 .
766 .
766.
766.
766 .
766 .
766 .
766 .
766.
766.
766.
766.
766 .

NMNMNMMNMOMNNOMNMNNNNMNNNNNDNDE

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
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METER BOX DATA SHEET PAGE # 2 Page: 2
uNiT: 500 RUN: 5 DATE: O5-2{ ~O2
Meter Box;__2H Y Factor; |.000
Leak checks: __ |5 " Hg @_©tOcfm "Hg @ cfm
IS v Hg @_to! )cfm "Hg @ ofm
Inject SO2 @ 100 ce/min.  Nozzle: Probe @ 3/8" od Initial Volume: /13500
ROTO: PRESS:  , [4 SAMPLING RATIO: 0% 11 BP: 3. OS |
METER SAMPLE STACK DELTA | METER| SO2 ROTO | PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
20(145) |12 3:091 | 198.091 | 1.e26 ] I8 | 8lo |YsD | BE12.0
| ot |99.93 - | 199.836] 1.211 ] 16 [ €7 |V1S 1867 120
™0 [ 1spD | 90,435 | 201,995 | %.3S) | 14| €1 {500 [ 112.0
W[ 05 303, 011 | 8632072 L.52Y | +13 | &) |SIS 31 |20
w0 o513 (4513 [L.S13]| B 8 STS|8% (20
W 15130k, 030 | b, 080 | L.srd | 15| 3% 515 |88 | 20
T 70 %07. 53 F 401, 58 | L.%33 | - /7|98 [z00 |88 170
B < |39, 1Lb9 1909, (L] | L.si3 [ 12|88 [S2519% |20
0| 25 [I10, LI [0, b | bxdS |14 | 28 500 | 3|2
[ 25 (317,259 31725 | 0:%33 | 1 | €K [S00 | §8 120
T o |13, 8491 [313. %F] | L. F3% | B [S00 (%% 2.0
T US|\, g1 o] 315423 L. 3% | (Y| ¥ 38 [2.0
ROTO PRESS: ' TOTALS:g"c,-.“ 1,70 lOsf BP.: '.30'0"5
B % ).005 |31 00S | (%34 | .14 |R8 |50D |38 2.D
W |98, 589 [318. 589 | %34 | 14 | 8% |S00 | &b 20
0 To00|220 .« 172 1820, NZ | .89 | 14 [ S [3€ |20
W o518, 155 |92h 1S5S | L. 39 | /Y [38 [seo |38 |20
0 (0|92 357 |23, 339 | .34 | 4 | B |00 [&b |20
| (5|924.922 |Q4.922 |6.834 | J4 | 88 |S00 | 83 2.0
20 20($2. 505 320595 |b.334 [ %5 [500 (%3 |20
7B 5823 . 084|975, 089|834 | Jf [P [500 |$d |20
20| 2 |29 G1T |9, L12|L33Y | If |8 |SOO |¥Y | <0
25 35(%3].255 |93l 2SS [L.se8 | .13 | 32 525 |39 | 2.0
| 4ple3z. s [T WD |b.Sot | N3] R 1575 |13 2.6
2| yoland. 211 |34, 101 |L.sod| (13| 38 |525]98 |26
i TOTALS:| Q1,03 0 | [.LS loStp |MAX VACC = ’/
TOTAL Cu Ft.]Z—/ TOTALS: “!7_' q—, l 3‘35 ‘2.|D?‘ AVG. BV




METER BOX DATA SHEET PAGE # 2

Page:

3 _of >

UNIT: 500 RUN: 5 oATE: 0S-2] —0Z
Meter Box: SH Y Factor: [.000 '
Leak checks: __IS "Hg @9!0 cfm "Hg @ cfm
s " Hg @017 cfm "Hg @ cfm
Inject SO? @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume:__L. SOO
ROTO: PRESS: |, | SAMPLING RATIO: /D v 21 BP: 30,
METER SAMPLE STACK DELTA [METER| S02 ROTO | PUMP
MIN | TIME READING MDCF DSCFM H TEMP | PPM | TEMP VACC
2015|835, A [635: 1 |50 |13 |38 |S2S 8 2.0
W [a3.253 83128 | L.5ox | 1D [R8 [S25 |88 |20
00 |3 5%, 195 [238. 1S U208 |13 |88 |Ses |8 12.0
75| 6 |240. 30> |40, 303 | b.S0%¥ |15 % |s2S[88 |20
20| p1e9(. 1| |BUL.BI (6 0% | 1S |BF <2S |38 |20
B (| 993. 519 345314 |b.50% [1I> [y 1SS |38 1Zo
70| 2p|399 . Rt 844, 3T [6.S03 |1 K |gs (88 (20
25| ¢ M. 335 (B4 335 | L. ¥ D | % 525 | B3 |20
| 3p5(Q9). g3 Q4D B3 | L.s08 | D | B8 <25 | 88 2.0
2| 25| 544, 35 1 343, 351 |6 508 | I3 %% |s25] 8% |Q0
20| Uy | 350, 59 [3%0. $59 |/ 50¥ | VD $8 [s25 (88 |2.0
25| (¢[952.3b1 |[952-3L )| L. 508 13| ¥5 [s25 88120
ROTOPRESS: | | | TOTALS:-'I & J_Q_qw )‘ sl 10SLy BP. 0. Q03
W[ ] 353, 515]853.815 |L.50% | 1> | I8 | 525|%8 120
W] (%55, 355|855 ,363| 6.8 | .13 | 8% |S2513% 120
:2 IKE())O 220,,99] 1350, 23] L.508 |13 |8% [ST5|%% |2.0
5
sl R 9.s2¢ |39 | 24
pond I -1 97, (zo)(19s) |(1320)
330 20 o
335 %
340 ZO
ol ES
350 L(D
) TS 547 |7l
TOTALS: L{qgll(‘go‘ qr(ﬁ L MAX VACC = 3_0
TOTALCuFt [Qq, Q9 | TOTALS| ~7,03Y |.154 @ VG. BP: 20y (3




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

uniT: __FD00 RUN:._ 2 pate; 05 -8 -02

SCALE |  WEIGHT
scALE cHECk| LEVEL ZEROED 205.09 Ez.b
INITIAL : vV v 590.0 g Ho . D
FINAL : v v 885.0 g 2&S. 0 |
IMPINGER #1 #2 #3 ___#4
FINAL WT 700.0 597 7 |48L3 93Lb.|
INITIAL WT W1g | 5919 443.b qu.3
NET WT GRAMS \'Ji'?- T 10. O Z,’) |49

TOTAL CATCH: : lfpﬂ 1 GRAMS Hg0
FRONT HALF

BEAKER# | 1)
FILTER # |2 ¢ DESC. ACETONE
FINALWTg | 9090 | » FnaLwT g | [0Y, 2205
INTIALWT g | ((6AZ | ° NTALWT g | 104, 1558
NET WT g JIIEE y NETWTgQ _ L0450

voL pesc.m{ 4O

BACK HALF

FILTER # \21B
FNALWTg | /5153 | »
nmaLwrg | IO | .
NETWTg | 1043 .
BEAKER# | 17 13 Y 715
DESC. ACETONE | METHCHLOR H,O H,0
NALwra O 1H0Z « | 1044410 4 107, 603% *| 96.5748*
NTIALWTa 11038327 3 (04,200 101.5129 ¥ o710
NETWTg 30154 . 0gi07] .09 0A4 10334 .J9R
voL. pescmi| | 8O 75 oo (1S (315




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator : Date : __04-24-2002 Time: 1850  By:__ DKW
Manufacturer S&S Grade : #25 Glass FrontSize: 11cm Lot No.:__ZB921
Back Size: 8.2cm Lot No.:___ZB911
DATE:OS-) 1 By~ pate:05 1A gy, Y |pare: BY:
FILTER FIRST SECOND THIRD
# WEIGHT TIME - WEIGHT TIME WEIGHT TIME

121F | . Lab> | 1623 a6z 1537 |Jou F500  |R-S
122F [ 10> | (624 %037.) 1538

123F | .,9% P4 [@EEDIEE:

124F | q0as | 62| C,0093) | 1S40

125F | 02¢ | (22| (.2077) | 154

126F | 1022 | 1628|{ J026) | 1542

127F | 1050 1629 | 056 ) | 1543

128F | w934 1620 C 9370 [154Y

129F | 1,894 b3 | C.689L ) | 1548

130F | .0357 | 162>] C.4,955) | 1546

121B | . 411o  [le3d [C4110> 1547 |Tom Fpo [R-5
122B | 94ypz | L[ Cuyox) | 154

123B | 44 | 1636 [ 4467 ) [ 1544

124B |  yudy  [1627 [ 444y2) [155D

125B | , 4yg2 | 1,28 ¢ U4yZ3) | 1551

126B |, quzn | 16?9 | (M43 1552 |

127B | . 44323 R NETE 1552

128B | 4297 | 1o | ((H292) [1558Y

129B | 4259 47| (. 4288) [1559

130B | .44 | M3 (L4204 | 1550

- Checked byQ Date: 9-20- 02 Time:_L49S

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE

TIME BY WB

DB

% RH

0517

(LoD | Wiy

i

yg

05-1A

1500 | De—

=1}

Yy

/

s
)
J




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator: Date : 04-24-2002 Time : 1820 By : __ DKW
DATE: OS -1 |BY:R#«|DATE_OS - [ __ |BY: b2 |DATE: BY:
BEAKER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
66 40,5130 | 1b0b|9L.S125) | )58 1D
67 1062279 | N0 |C (062276 ) [ 152 | ( JomuL FR0
68 Q4. 168 | 16081 (99, 1wpl) | 1S26] > R-H
69 [0£.90Y | | LA (gos.ﬁél (52 |\
70 [07H247 ] [l | | (T07.4%495) (523])
71 10415571 | Jbl2[(10Y. 1555 )] 1524
72 103.232<]| 1612 (J03.28327 )| (525]] JoniL FsHo
73 104, 3597 | 1L4] (lo4.3600) | 1529y R-S |
74 | 167,512 | lbis| (To01.51220 | 1 52%]\
75 | QY16 | Veie] (FeY5)] 1S#|)
76 | 102.20%% | bI1] 103 20K )| 1520 |)
77 (01.2923 | 1618 | (loqa29) [ 1522 |{
78 | qu.5006 | 1b20] (Q4.5004)| 1S33 ¢
79 | 97,6258 | vy (.25 1537 |\
80 | 109.1272 | w2z| ([09.1220)] 1535 [)
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WB DB | % RH i
5= [bob [t~ ( | 75| g |Checkedby (" 1
05-19 | 1Sno | WA \ |77 [4E [Pate: 5-70-02
/ Time: /430




S1HOIIM INVLSNOD : £ # 133HS Y1vad 3A0OLSAOOM

oL L F 2L | 7N | S29/ | 8z-s50 S
6 Ch| ZC | ~& | Stcl| 82-50 4
8 gk | CLC | ~W | 30I¢| gt-50 €
L bh oL | & | ozbl | 722-50 Z
9 2 h AL | | S5 | Zzse L
uolissag uoissag
HY% aa Ag swi] | 9jeq | Buybiam HY% gaa | “a awi} sjeq | Buybiam
SNOILIANOD TVINIWNONIANI WOON ITVOS
\\\J __
A[Teul [Z50|( 515 )R] al[zso] (SIS | 11125 | Yrdd
A i1z [2259] Cowb /R 8Z6 759 TeQb -’ [-Ry| o0l | 2250 Ol ! &uﬁ&i (25 417\
kg | swiy | @18Q UETT kg | awi) [=1eq ET kg | swil | areq EITY kg |owi] | e1eq | #2014
T [Ee8 |22 50|( R LS Tb R | 21 0 [5659] 2505 N Pl |ORe! 250 SL
~R | €90 |7250|8c07 Lol N |TECl [82:50| bS(TLoT|~R | CITE[eZsa] bho7) LAl |29 | Ot [2259] hL
il ) ,
=5 [ 6290 |57t hn Ro[ A [T [2-s01 2 Bh R OI|-RA | 11Te] €259 heSh 'ha] W Shy) | 2250 <L
= |21 [250(Z0h( F 01} Q| ONE|7ZS9 00h1 'Rl | 37| OR%] [zz50| €L
R\ bCT] Bz-s0(Sazz' h 0) A | boly |ets6] 92T Rl 1R | 0] [ 1259 'L
fg [owi [oea| wBom | Ag [owil |slea| ToBPM | Ag [swnfoiea] woiom | Ag |eunl | sied [#veeg
| 30 | : abed Z0- \Nlmoum._ka < ‘NN 00 ~* 1INN



! Dates: From_Od /G /002  WOODSTOVE DATA SHEET #4-4 Scale: __Sartorius
Through &5 -) 7-2602 SCALE QA SHEET Model: _A1205
SN :_37010004
100g 109 100 100 mg Wet | Dry
weight weight weight weig_;ht Tech | Date | Time Bulb Bulb | %RH
100.0000 | 249999 | _.oog0 | 0999 | Y |oa-1, |ISYS| ~ |17 | 46
100.0000| 9.9°A9|  ,9999| .0998 [ B |o241|/555 | \ [ 72 | Y2
o000l 99993 | 9999 077 | Mrelooiglgado]| /| 70 | 4T
100:0000] J0. 0 | 9999 | 1000 [k |oa-1alipas| ([ % | Y6
[00.000p| Q.57 | 1,000 0¥ M lpz-20|l0us| /|7« Y2
160.003| Jo.caan| ].0000| ,0999 o314 110201 (7% | YsS
99.999|  9.9993 | ,9993 | 0998 [ ¥~ |p34sii7as| N[ 127 | Us
Q. e lo.0000| ). pood | 0999 | Metpeie]1%a0] /17 [ 2%
[00.0001 | 9.999] 1. 0001 . 1000 | pelb3-6|2020] [/ | 2% |43 |
AATR| 9998 . NI¥| o99g [ |3 [1550 ] \ [ 77 |43
9299 _1p.cooo Jpool | . oaaq | fea [6z1ldys] ) [ 11 (22
BARL] 10.0000| 10000 | . lovp |Mew 031100 | (| 77 |39
100.0000]__9.99 __.69991 . 0999 | M |ez-q] 1820 N |16 [ 42
1000001 | 19.0000 |,000]| 1000 | Me—~|g320| /835 / | |45
99| _10.0001] ;7599 |_0499 | &% |pz2|2935] ( 78| 48
.92 | 7919 | 1.0000 | __ 1000 ox24|q0S| N\ | 7142
q9.99% | _/gowd| J0p0 | 100 | loz2s|joop| [/ | 1% [ Y]
4999971 10.0000) L.opot | 100> | M | 0404|1300 | / 72149
999938 | 10.0000| (. 0000 | 999 |¥n- | 0405|1210 | \ 78| Y7
99277 | /0.0000 | 2999| o778 |0tk 220] ) | 395149
@.9999 | /0.0001 | [.0000| . 0798 g/uo#—oﬁ* uzsl/ 7% | =47
91997 10,0000 1.0000| 0799 | e [04-0%[1910 |\ 7% | 4g
Q@R 9.999% | 9999 | 1000 | pee|pd-q4150] ) | T | 8%
A-9992 [10. 0000 |.pop0) 0297 | Y~ 099040517 | R [ U3
| 00000 lnooo| 9599 | +075% | e 0491116940\ 2 | ¥
49.9991] 99992 1. 0200 0929 O 1Tes | Y | % | 4%
992293 | 499 | 9999 | 099X | ¥%| 04-l/| 2230| | 73| Y« |
994799 | 10.001| _g999 | 0999 b~ |p\H2e|o9sD \_ | 73|97
oD | 9.49918| 1, 0000 0979 M421)%10] ) | 2% (U
000000 | 94,9999 99971 AR [We |pMAz|9205] ¢ | I8 | 4
0| 1. ;,02‘7 }.‘l'm fo‘???; My 0{;{43 /‘77,5!05 (> N8 Z@
99.999% | /0. 10000 | 09 13 %-3 ¥ | e
%ﬁ?ﬁ% 10.000) | 1,000 ) | 1000 ?:/ 291411 S 1214y
929448 10.0000 | }ooo) | 0729 |& o492 ¢ | 5 | YV
D97 9.9979 | 1.0000 | (000 | Me—)pi49| 1350 D | 72 | 4|
100000 000019938 | 0999 | Iyl B0 ] /| 75 |4
24999 9.44998 | 10001 079 N 0S96[/430[ \ | T |48 |
a9.6994 999921 o000l 0499 | B f0SN| J,00l ) | 2SS |HE




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: _ Scale: Model: SN:
From 05 - 1¥-2002Through _ Sartorius A120S 37010004
100 10 100 m D
wel gt wel ght W;z!lt weighg Tech Date Time Bu?;: % RH
99 905 | 10.0000 | ,9999 | 0999 | M- 058908 271 1
Ra7 | 9.999% | 9999 | 0995 | M |oslaleSoo] 77| Y¥ |
A9 | 10.0000 . 999¢% 0999 | Ko los0 | o8sS| 72 | 47
99 o998 | 9.9998 | |.0000 0999 | MW (o520 | 21%0] 28 | 49
999% 2.9999 7. 0000 loo0 | &F<—~os22] 1SS 7% | Y&
19,9994 9. 9999 ].00o 0 -100) DNRw105-22| /20| IX g9
9999949 | (0.000| 1.0001 , 099% gea)os*wzs 205 17 | ¥4
99.999%% | _92.99% 92 <0999 4| 05-28| |25 78 | 47
2999% | 9.9971| |.o00| .0999 05-2|16251 72 | 97




BLANK PROCESSING DATA SHEET # 5

UNIT : +S00 RUN : =) DATE : 0S-2) ~20072_
BLANKS DONE :_02 —20 — 2002
BEAKER A B c
200 ml ACETONE | 75 mI DICHLOR _| 200 ml WATER
FISHER OPTIMA | FISHER OPTIMA o g
LoT #011755 | LOT #94 LA ekl
EINALWEIGHT | (039015 | [0f. 20%) 1019644
TARE WEIGHT | /08.9007] |06 30bY | 10b-AWL0
NET WEIGHT , 0009 7 0017 4 L0004 |7
TARE BEAKERS INTO DESC : TIME : /405 _DATE :__Jd71S ~2002
DATE :02-16 BY : §¢DATE : 02-17BY :p* I?ATE : BY :
BEAKER |1 STWT |TIME  [2NDWT | TIME __[3RD WT | TIME
A |108.9002] 1949 (08,2007 l6I1 *
s |s6.3068] 1850 (|20 ) 1612 1
e |0eab6l| 1851 (10696600 1! 4
FINAL BEAKERS INTO DESC : TIME : /25 DATE: o2 -8 -R002
DATE :02-/9BY :_{f DATE : 02:20BY : W-DATE: _BY:
BEAKER | 1 ST WT | TIME 2 NDWT | TIME | 3RD WT | TIME
X Los9od o (108 901 )oan 7|
B [06,208Y| 103% (msm 0a18 v
e |lowau] 1089 (1069664) 0
TARE QC FINAL QC
| DATE | TIME | BY |WB |DB | % | DATE | TIME |BY |WB | DB __|%
02-1,| 85| by 27 | UL o218 102 | v (|78 | 46
P21 | 1555 | e > 77 | U7 02-80| AlS | ) YL




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

UNIT : FSoD RUN: 5 DATE: ©95-21-07%
BLANK CALCULATIONS
Acetone : OO0 g+_200  mi= , 000004 g/l
Dicholoromethane: OO 17 g+_75 __mi= , 000023 a/ml
Distilled Water: <0004 g+_200 ml= , 000002 giml
FRONT HALF CATCH
FILTERS: 2128 vg.__ | (0000 )= 2128 4
Total Catch # of Filters Blank Value / Filter
BEAKERS: 0050 »g. Q0 (ooo0ed g)= ObYl ¢
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONTHALFCATCH: ___. 214 ¢
BACK HALF CATCH
FILTERS : )04 g- ] (.0000 g)=__. {OL{3 g®
Total Catch # of Filters Blank Value / Filter
BEAKERS :
atone : . 3015 *g. ISD_( proood gy= _+ 2064 o
Total Catch ml Acetone  Blank Value / ml Acetone " )
.00 ' 2
Extract: (0% /0 *g-_75 (000023 g)= _. 019D ¢
Total Catch ml Dichloromethane  Blank Value / Dichloromethane
Water : -’qqz'g- 375 (. 000002 g)= ‘ (01?)\4 g'
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH: __+ (6§39 g
totaLcaTcH: ___Abld g
Z%-\’.] %.

% FRONT HALF :
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TEST DATA SHEET # 8
uniT:__ P00 RUN:_ D pATE: O0S- 21 -02

Test Chamber Air Velocity Start : - Stop : '@'_ Avg.. B

Pre: WB: OZ  %RH }LJ % H20
cost:wB: 00 pB: 17 = 35 sru_Lil %Hp0

Average : L('?)fg % RH |e7~§% H20

et Bu ry bu (0 0 55 ,?!

Empty Stove Weight (Ibs) : wi stack & oil seal : Wet : Dry : 0.0
Kindling Weight (lbs) : Paper : & Wood : 2 %
Preburn Fuel Weight : 0.5 + (424 13,6 r2, > Total: Lfg S
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total:_2 1.3

Coal Bed Wt Range (Ibs) : J [ | - 3; wScaIe: 4-{ - 3"'/

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

Maximum Coal Bed Removal (Ibs) : ((_".Lm{r + jli: ) +2) .25 =mmjmm

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

o x 4" 17 = (.3 330

4" x 4" ) ’) ‘Z ZD ' 3 . 02‘ o

~_Test Fuel Weight : [plo__tbs

Estimated Dry Burn Rate :

Llo- (lobx 16935) 60  _  |,210  gine
2.2046 210
TIME

&3 1210 . jq 5834 eTUSshr

X
100 DBR

Estimated BTU's/hr: 19,140 x

EPA Default Efficiencies : Non-cat: 63 Cat: 72 Pellet: 78



WOOD STOVE OPERATING DATA PAGE #9
Unit ; F500 Run : 5 Date: O5 - 21 -02

FIRE STARTED: __ O%10

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

: yB ’ at start of preburn.
SECONDARY AIR : PJA__ cATBYPASS: N JA
CHARCOAL BED PREPARATION :

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

last fuel, raked and leveled. In stove Z5 sec.
TEST:
DOOR wide open during loading —F min. "{O sec. il
PRIMARY AIR : Opened full for first S min., then set to run setting of / b)
SECONDARY AR : ___IHA CAT BYPASS : __A]A

FAN:
ON @9 during warm-up ON during preburn
ON I%ﬁrst ALL  minutes of test ON alance 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 or better s. grn D fir

4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : N/A BrRAND : __N/A

All Grades WCLB rules:
WARM UP INFORMATION:

All pre-burn / warm up fuel pieces were either, Fi
1st warm up / pre-burn fuel charge ( 7.5 Ibs) addedat QFBS-
2nd warm up / pre-burn fuel charge ( X Ibs.) added at 0 Q0L
3rd warm up / pre-burn fuel charge ( \'513 Ibs.) added at ' LIS

4th warm up / pre-burn fuel charge ( g . 5 'Ibs.) added at l |L{ 0

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

or l = inches.




TEST DATA SHEET #10

Unit : F @O Run: 5 Date : 05'2" "'OZ
Room Temperature : 70 °F  Correction Factor: @
Uncorrected Values are corrected for room temperature : Yes No__ %
Time Test Fuel moisture reading taken : lons
Calibration Checks : X___ ¥ Y_ V 12.0_12.)  220_22.)
pc# | Dimen. Use TOP BOTTOM SIDE Average

Uncor. | Cor. Uncor. | Cor. Uncor. | Cor. Corrected
T | 2wa8 | K [|.s [12.2] o [no2eJano | 1] W67
2
3
7 [ 2w | P (|30 | (924180 | 974/§D [19.7 119,200
5 | 2«8 | P 14,5 [20.9°]18.0 [19. 2180 [19.2¢ 1976
& | 28 | P [20.0] 21-4/4:S [209-20:5 [220%] 7, 422
7 | 2= [P [16.5¢ 208]19.0 |20,3{19.D 203 { 20. SOO
8 2"x4"%8' P 3 0. ?0 Q J
9
10
11
2 0xder) |1 | 125 (3,125 19,24 180 1.2 |Z. Kb/
B o |7 | /8o )80l k2\g0[[L.]19.200
18 v T [23.5 25,24 230 [ 245 (25,0 725,033
5 [dxder) |7 | 3.5 1480 [19.24180 1924 [9.5H00
il (155 [ as 18 51981185 [19.64 19 _Z00
W 102,500 |
18
19
20 | Spacers | T | 15 |19, 1| /8.0 (9.0 3.5 | 198 19.233
Key for Use : K=Kindling P = Pretest Fuel T = Test Fuel

KINDLING PRETEST FUEL TEST FUEL
Dry Moisture % : T % 20.7275 %, 20,4 0O %
Wet Moisture % : {0,(003 %_ ,(0.323 %‘ HO'CFSSL %

To obtain Wet from Dry :

100 x % Dry Reading

100 + %Dry Reading

= % Moisture, Wet Basis

Acceptable Ranges : 16 - 20 % wet: 10 - 26 % dry (17.6- 22.5 on Meter Uncer, reading) at 70°
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ZERO / SPAN CHECK DATA SHEET #15-1

Date: C5- 2| —2002, Analyte: CO, (15-1)

unit: 500 Run#: S

zoro Cyl. #: O42TAC 2-A Conc.:  0.00%COz  Cyl Press.: 7000 _psI
Certified by : _ AlR LIQUIDE Date ; O2-20-02.

span Cyl. #: CC12167 conc.: /249 % CO, Cyl. Press.: 242—0 PSI
Certified by : _AIR _LIQGUIDE Date: 0Z2-15-02

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 % CO;

PRE RUN Audit: by : A,é(/ao/m-«é‘{ 3 Time : /“5- Temp : 72 °F

" AUDIT RESULTS
Point Expected Response Actual Response + Conc.
it Meter DVM % Meter DVM % Difference A %

ZERO| 00.0 | .000 | 00.0 |, / | 0p) 003 003 1013
AN 500 | 500 | 124902 |02 | 12,4991 | ©.00) | 006

POST RUNAudit:by:_Dr W&cof/:b%b Time : IQZO Temp : Zfi oF

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

ZlE:RO 00.0 | .000 | 00.0 00, 0D 003 + 003 tol3
AN =00 1500 11249 50.0 500 | 292 |- 048 | =194

+ 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 : 05 - 7/' "ZOOZJ
Unit : F500

Run #: 5

Analyte :

0, (15-2)

0.00 % Oz

Zero Cyl. #: O4ZTAC Z-A __ Conc.:
Certified by : AR LUQLLIDE
span Cyl. #: CC 1276 conc. :

Certified by : AIR LIQUIDE
Analyzer : Make : TELEDYNE  Model : 320 A
Range : 0-25.0% O
Flow : 1.5 SCFH

EPA Span Value =25.0% O,
EPA Control Limits = + 2.5% of 25.0% Oz = 0.625 % O2
Method 28A = + .2%of 250% O, =+ .05% 0

Cyl. Press. : _Z_QQ_O_PSI
Date: O2-20-02

12.50 %0, CylPpress.: [H20 psi
Date: 02 -15-02

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

PRE RUN Audit : by : AME&T\ Time : _ﬂ_lg_Temp:_zz___"F

~ AUDIT RESULTS

Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO| 00.0 | .000 00.0 00.() ,005 D) %(Ol ( .f-oqg
AN |19 50| 500 | 12,50 1249 .qaq)| 12488 | “oiz | J047

POST RUN Audit : by:ﬂ‘_ﬁ@ime: 1§20 Temp :_’Zi__“ F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
| # Meter DVM % Meter DVM % Difference A %
ZERO
00.0 .000 00.0 00’0 IDL/)L'/ ) 0> > + ()?) (40 ¥ | L{ bj
SPAV 2 50 | 500 | 12.50] 1244] HA9 | 12,498 |~.012 | =047

+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % m) - Exp %
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100

Full Scale Value

m) X 100




2ERO / SPAN CHECK DATA SHEET #15-3

Date: OS5 — 2| = 2007, Analyte: CO (15-3)

Unit FS0OO Run #: S

Zero Cyl. #: OYZTAL 2-A  Conc.:  0.00%CO Cyl. Press. : 2000 _Psi
Certified by : _AlK LG IDE Date: O2.-20-0Z

Span Cyl. #: (C 12767 cone.: 480 % co Cyl Press.: 1420 psi
Certified by : _AIR LIQUIDE Date: Q2 /502

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

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

Flow: 1.5 SCFH Measured by : Rotameter

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

+ 0.25%CO
+ .02 % CO

PRE RUN Audit: by : AMO&L»E/{I,} Time : /| f§ Temp : 17 oF

' AUDIT RESULTS
Point Expected Response Actual Response + Conc.
| # Meter DVM % Meter DVM % Difference A %
ZERG| 00.0 | 000 | 000 | op.0 | 000 | ,O1Y tord |fY ]
SPAN (g o | g0 | 490 [450 [ 48D 4793 |~ 000|706k

POST RUN Audit : by : A &/ﬂf}f«% Time : |§20 ITemp: 7% °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %
ZERO ;
00.0 | 000 | 0001 45 6 |7pO( | 00M * ood | todl
SPAN .
48.0| 490 | 480[4s.(] . 4gl| 4803 |*00> [*0>d

+ 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




2ERO / SPAN CHECK DATA SHEET #15-4

pate: 05~ L1 -2002. Analyte: SO (15-4)

Unit : F500 Run#: 2

Zero Cyl. #: O4ITAL Z-A  Conc.: 0.00 ppm SO,  Cyl. Press. : 7000 psi
Certified by : _AIR LJQUIDE Date: O2-20-0Z

Span Cyl. #: CCOL2Z/ 4 conc.: /290  ppm SO,  Cyl. Press. : /350 Psl
Certified by : _AIR LIAUIDE Date: (/-Z9-0!/

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 SO2

PRE RUN Audit: by : A: Wf"ﬁ“é}%’t\ Time : HOS Temp : gz °F

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

ZERG| 000 | 000 | 000 [ 55\ | p0) | €25 | 78.28S t238
| 510 | 516 /290 511,507 | 1294.729] 4729 |718T

POSTRUNAudit:by:_A:_Wﬁ%%Time: | 215 Temp : 18 oF

AUDIT RESULTS

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

ZERO[ 000 |- 000 | 000 [, | 00A|)0.278 | 710.878 |* 43S
AN 51 00 | 5160 | 1290 | 51.5].515 [1789043 ] ~257 [010

+ 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: 500 RUN: 2 DATE: 05— 2(-0Z
Thermocouple Check:

TIC # 1 — oF  TIC#13 2.0 oF
TIC#2 S °oF  TIC#14 5.8 °F
TIC#3 210 oF  TIC#15 124 °F
TIC#4 Ve °F  TIC#16 Glo °F
TIC #5 (5.2 °oF  TIC#17 _L0Y °F
TIC#6 Loles) °F  TIC#18 ML oF
TIC#7 L1.% oF  TIC#19 W4 °F
TIC#8 LL3 °F  TIC#20 45.6 oF
TIC#9 w3 oF  TIC#21 - °F
TIC #10 L%.3 °F  TIC#22 — oF
TIC # 11 3.0 °oF  TIC#23 1.0 °F
TIC #12 9.4 °oF  TIC#24 -, °F
Thermocouple Readout:

Pretest zero and span check and calibration post test zero and &pan % differance

ZERO:

. oFAd.to_O-O °F

sPAN : 1944.0 oF Agj. to.2000.0 °F

zERO_I'Z_oF Adj.to_.000 __#¥ 7o
SPAN_200Y.2 °F Adj. to__ LO % 75

Thermocouple Readout Pretest Linearity Check:

= 20’1-‘-] °F 400 = ?qq'(.a oF

o =0.0 o 200

60 = LOIY oF o0 =_RWIT °F 1000 = J0009 oF
1200 =1198.3 of 400 =)3UL oF 1600 =SNG oF
1800 = |%00.1 °F 2000 = 20000 _oF
Sample Train Leak Check Pre Post ___X
C-gas Train Leak Check Pre Post ___ v
SO, Train Leak Check Pre Post__V
Static Gaug_;g Zero Check Pre Post __ v/

Scale Check Pre :

7.2 - 1.2 .

Post :

)13 4—- 3% ‘

Stack Cleaned Prior to Test Run : YES

NO A






INSPECTION CERTIFICATE

T\ - DATE OF INSPECTION:

CUSTOMER: > - :
ADDRESS: lg PPD\-:‘ \ - &= 934 Elliott Avénue W.
NEXT INSPECTION DUE: s;f,d(;’ogzt‘_m’
R, \\ —2Z2~0Z Fax#(206)282-6612
- TECHNICIAN: » MCle CERTIFICATION TYPE
AUTHORIZATION _zsfmmm |
SIGNATURE: __1sO 9000 |
__ MIL STD-45662
EQUIPMENT TESTED
INDICATOR BASE OPTIONS INSTALLED
MAKE M%L\“TUA‘\K | PRINTER
MopeL _Ww¥~\\0 - SCORE BOARD
SR# 40 4 ~° COMPUTERR . .
CLass OTHER i
Car. __\_%0 ]EE -
PRE-TEST : POST-TEST _, MANUFACTURER TOLERANCE
__000.Z &
qa4.9

CORNER TEST P ((f-‘
StirT TEST P UF
2 MIN l/

Static TesT MN. 5 MIN.
WEIGHT KrT# NIST#
SeriaL NumBers OF WEIGHTS USED (OR COPY OF CERTIFICATE)
T\&-20

TS5 -29

ANY CHANGES TO DOCUMENT OR SCALE NOT AUTHORIZED BY



QUALITY CONTROL SERVICES Inc.

2340 S.E. 11Th. Avenue Portland, Oregon 97214
(503) 236-2712/ FAX:(503) 235-2535

Report Number: EESPC37010004020508

8 er ct
L kee Testing Labs
+235 Prairie Circle E:
‘Sumner, WA. 98390

£ \ip Wadington
P g CERTIFICATE OF CALIBRATION AND TEST RECORD

INSTRUMENT INFORMATION

__ltem Make Model Serial Number Customer 1D Location SOP Used
Lab Qco12

Grams 0.0001 0-100 Factory 05/06/2002  10/31/2001  11/2002 ‘

Functional Checks

— CORNERLOAD: LINEARITY: REPEATABILITY: ENVIRONMENTAL
Test Wt:  Tol: Test Wt: Tol; . Test Wit: Tol: CONDITIONS:
100  0.0003 50x2 0.0004 100 ~ 0.0001
- AS FOUND: AS FOUND: AS FOUND: O O
: L M Fajl.U _Passs® Fall) | Good Fair Poor
AS LEFT: AS LEFT: AS LEFT:
Pass:™¥ Fail:[J | Pass:¥ Fail:C] pass:™ Fail:[J
| CALIBRATION DATA
Standard As Found Instrument As Left Instrument
- 100 100.0004 100.0000 ' |
70 70.0003 700000 ‘
_ 50 50.0002 50.0000
20 20.0001 200000
10 10,0000 100000
i 5 5.0000 5.0000

CALIBRATION STANDARDS
Serial Number Units Cal. Date Cal. Due Traceable ID#

12/2002 2261-1201

Item Make . Model
feight Set R.L./Troemner 1MG-25KG A45 Grams 12/13/2001

1l

“C.. uments / Info Conceming This Calibration:

(2]

nanent Information Conceming This Instrument:

ol

¢ IBRATIONS ARE PERFORMED UNDER AMBIENT CONDITIONS USING MANUFACTURER'S OR CUSTOMERS SPELIFICATIONS FOR THE
P iSFAIL RESULTS. RESULTS MAY BE INFLUENCED BY THE AGE OF THE INSTRUMENT AND ENVIRONMENTAL COND .
\ATA SHOULD BE REVIEWED TO INSURE THAT THE INSTRUMENT |8 PERFORMING TO IT8 INTENDED ACCURACY. CALIBRATIONS CONFORM

_‘0 ISO/IEC GUIDE 25-1880(17025) AND ANSI / NCSL Z540-1-1994 SPECIFICATIONS.
THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC.
& n Number: BAS2 Rev. Date; 03/18/2002

Customer Code: EESPC



QUALITY CONTROL SERVICES Inc.
- 2340 SE. 11Th, Avenuc Portland, Oregon 97214-5306
| (503) 236-2712 / FAX:(503) 235-2535

CERTIFICATE OF CALIBRATION
~ Customer and Contact

Lokee Testing Labs
— 13235 Prairie Circle East
Sumner, WA. 98390

Report Number: EESPC37010004011031

- Chip Wadington
1] F ATION
ltem Make er _Cust |
= Balance Sartorius A120S 37010004 N/A Lab Qcoi2

: 2aday ange Caliprated grance Use a8t C8 :
~ Grams 0.0001 0-100 Factory 10/31/2001 04/30/2001 04/2002
Functional Checks
—  Cornerload M Linearity 0 - 1/2 - Full Capacity % Reproduceability b
CALIBRATION DATA
. As Found Instrument Standard As Left Instrument
100.0002 100_ 100.0000
50,0001 50 50,0000
- ———20.0000 _20 20,0000 _
10,0000 10 _ 10.0000
5,0000 5 5.0000 _
- _1.0000 1 11,0000
- CALI STA
item Make Model Serial Number Units Cal. Date Cal. Due Traceable ID#

Weight Set R.L./Troemner 5MG-25KG A45 Grams 12/11/2000 12/2001 A45-2000

pmiments / Info Concerning This Calibration:

umanent Information Concerning This Instrument: Technician:D.Deleasa
..00 CUSTOMER REQUESTED SPECIFIC 6 POINT CHECK.100,50,20,10,5,1 _D
- Signature: :
S SPECIFICATIONS FOR THE

\LIBRATIONS ARE PERFORMED UNDER AMBIENT CONDITIONS USING MANUFACTURER'S OR CUSTOMER
GE OF THE INSTRUMENT AND ENVIRONMENTAL CONDITIONS. CALIBRATION

FASS/FAIL RESULTS. RESULTS MAY BE INFLUENCED BY THE A
 DATA SHOULD BE REVIEWED TO INSURE THAT THE INSTRUMENT IS PERFORMING TO ITS INTENDED ACCURACY. CALIBRATIONS CONFORM
) ISO/IEC GUIDE 25-1980(17025) AND ANSI / NCSL 2540-1-1934 SPECIFICATIONS. '
THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC.

Form Number: BAOS Customer Code: EESPC Rev. Dale; 10/25/2001




Thermocouple Calibration Record Semi-Annual

Thermocouples Check against

Reference Thermometer serial number 9123454

Ice Water Bath 32.0

Boiling Water 219

Room Temperature L3 T
Barometric Pressure 30,02
DATE: S-13-02

TC Location Ice Bath Temp Boiling Water Temp
1 Wet Bulb Y2 =219

2 | Dry Bulb 22. 2 2L

3 Stack 2.0 Z\ ) ﬂ

4 Stove Top 232.2 2/1. 7

5 Left Side 22 | 2.9

6 Back <y g A ZILR
7 | Right Side — 32,0 212.0

8 Bottom 22. O 2.9

9 Firebox 27,1 2119
10 Secondary/Cat 32.1 2120
11 | Ambient WL ~ 2117
12 Tube Furnace 22, O 220
13 | Sample Box 22.) 2118
14 | Impinger Out 32.2 2.8
15 C. Gas Box 32.2 2120
16 C. Gas Out 722.0 AR
17 | SO2 Out 320 2.9
18 | Upper Ambient ~32.1 9 (2.0
19

20

21

22 .

23 Calibrator 22.0 211.4
24 Oven 2.0 210




Thermocouple Readout Semi-Annual Calibration Data Sheet

Date: 5-"/ 3-07 Thermocouple Number:  T/C Readout
Ambient Temperature: _U¥. Barometric Pressure: _29:0
Technician: _Cho L7, Reference: Mercury in glass
FISHER #9123454
Other: OMEGA CL-300
Reference Source P Reference | Thermocouple | Difference
Point No, 2 Thermometer | Potentiometer (%)¢
Temperature | Temperature
oF __°F
32 Ice Water 32.0 32.0 4
212 Boiling |
Water 212.0 29 o4
250 Omega | 2500 250.0 s
300 Omega | 3000 799.8 O+
400 Omega | 400D 400.2 - 015
500 Omega_ So0D 800, -~ ,02D
600 Omega [o0OD _544. JOAS
700 Omega | 100D 708 |=., 1Y
800 Omega | J0D.O AB -.02S
900 Omega QoD.D 90p.6 i)
1000 Omega /o000 D 1000. 1 - 010
1200 Omega_ /200,06 114%.7 102
1400 Omega [HOO0.0 1399.L, | .029
1600 Omega 1L 0O O )S49.2 L 0SO
1800 Omega )3 00 .0 1794.9 | .ol}
2000 Omega_ 2000, O 20000 | & |
aEvery 50°F for each reference point
b Type of Calibration System Used
¢ (reference temperature) - (thermocouple temperature) 100

reference temperature

c\winword\reportical.doo



TRACEABILITY DOCUMENTATION Semi-Annual

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

Conversions =

DATE: S"3" (®)
SO? INJECTION ROTAMETER FISHER SN
9123454
NIST Traceable
Actual oC = °F oF
OV 9_ 32 ~o .0
13 .8 (S A LS4q
29,4 [02.9 103.0
s% \Q J;E:q l3 914
DRY GAS METER THERMOCOUPLES
Actual oC = °F 5H in ~ 5H out KK
[7.} 32.0 2.0 2720 32,0 |
12, & Lol O (ol Lolo ] LolnZ |
29. 4 1029 /02..) 1D3.0 102.9
, Sﬁaz. l;_l.ol—, |3L: L \5!£.b l&‘g‘s
SLING PSYCHROMETER
Actual oC = °F Wet Bulb Dry Bulb
¢ 232.0_ 320 32.0
] g [1 g QQ.O l&o l ] :
2. lo 3.5 3.3 KR3.8
29,2 102-L XX 102.4
oF = (°C x 1.8) + 32 °C = (°F-32)+1.8




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 @ backup. _ '



POST TEST METER BOX AUDIT DATA SHEET

unit: | F 500 pAaTE:  -23-0Z
TEST DATA

RUN # 1 2 3 4 5 6 7 8 9 10

AVG.AH M2 .pb 02372 Jb9 054 S 2 S 7 %

MAXVAC 20 20 20 30 30 & Bk

Avg. TestSeries AH: . I42.  inHyO Test Series Max Vac:__3.() inHg
Audit Dry Gas Meter : K Z _ Correction (Y ) Factor : /.00 (mcf)

Test Dry Gas Meter : l-l Correction ( Y ) Factor : ) 00O (mcf)
AUDIT DATA
Audit# 1 Audit #2 Audit #3
BP 30.02 30.02 30.67
VAC 2.0 3.0 3.0
AUDIT METER :
VOL. Final 200 .000 20Y. 943 209.975
(Vw) Initial _19.5, 000 alol=Ne2® 20 o 9%3
vo.  5.000 4983 492
TEMP (°F)  Initial _ %% qgo L
(Tw) Mid _ %9 1 9%
Final 90 g 94
CF/°A)  Avg _%) @ a (550 FEEIGCS
AH il 4 JHZ YT YT
Mid _ )42 A2 J e
Final 142 1/42 WX
Avg. YT JHT MZ
DRY GAS METER :
VOL. Final %)), S00 Z87,.500 %3 ). S06
(Vd) mitial R 17 800 R772.50D %%2. S0
Vol. S\_Q%) 5000 S (00O
TEMP (°F)  Initial _ B 2 Do 76
(Tm) Mid _%S 3% a1

Final _30 90 94 .
CF/°A)  Avg. _ 95 (64 98 (E&49) 92 @



(Vw)('"cf)f;)(m) Y Bastor %6 D, = 204~ Bxp

X 100
(Vd)(BP+FJ(T ) Bap

NOTE : mcf = meter correction ( Y') factor for Dry Gas Meter used as a transfer standard
RUN 1

,_(5.200 X [.00LX30.02X54S ) _$27295.33 _ 99%
(S.000 )[5002, ﬂ] 549 ) 324733.Sb

13.6

A%:Uqﬂis -4 )x100- 424 %
SS9y

RUN 2

(4993 X ook X30.02( 549%)_829LL.98 _ ,997)
T (5.000 )[30,oz.+ J"'Zj(ss{) 92733.8F

(993 qq:;qq Jx100-_ A9 %

A% =

RUN3

(4992 ) took XSoo2 ) 552)_ 8321893 _ | 00T

(S B {3007- 1’3‘:"- J( s553) 3D03Y, 3

mar voZ. 994 ) vi00= 2.7 Llo %
994

NOTE ; The Y factor % difference must be < + 5.0 % to be acceptable

INTERPOLATED Y FACTO& Cl
('A ) inch H20AH = ~——— 5 Calculated calibration Y factor from calibrations
‘( ;23 inch H20AH = é 24 Calculated calibration Y factor from calibrations
] l x 100 _ D
(B) (A) (E)
.99L ¥z _ ,ooag 0 oot
(D) (C) (E) (F)
.f"/'l . . l - ‘OL(ZXIQ():"'&‘

AvgAH (A) (G)

|:\.000l"{ = 4 Z ]+ .09 _ 949y

(F) (G) (C) Interpolated Y factor

Volume Metering System Leak Check : O.co inch HO in one minute




DRY GAS METER CALIBRATION

DATE : 5" [3" 02 DRY GAS METER : H BOX: 5
BAROMETRIC PRESSURE, Pb 30,23 in. Hg. _
Orifice Manometer Setting,
AH, in. H,0 1 2 3 5 75 1.0
Gas V |
asVolume | o 163,054 158121 | 163145 |16 3. 708/ 174357 19.438|.
WetTestMeter | | 143 000 53 05 |158.12[1L3.195| 118,248 7435)
Vit vw f* 5 0s4| 5061 |S Y |s.03] b.0g9] 508!
Gas Volume
Final  HI 7 o022, 00941, 000|432.0001 433,000 443000
Dry Test Meter - Lll?.\ DOD|H 7. co0|472.000 422 ow%z. 0LD| 43 % .D0o
var Vw 5.008 &.000 5.000| 5000 (.0006 5,000
Wet Tes! Initial Jo % 78 123 0% 1%
eter Midde |79 | % |78 1% |23 79
Temperature Final 2 g 1% 14 1 & 77 .
AW
pverage |7 (EDN19@EH| B3O |E38) (53D (3D
Oy Tex Initial (olo Q_é:_ LAL L7 L"q 2l
Meter vidde | b L | | 10 1l
Temperature cinal (ﬂl/ u’ ) L’q oY 2
i Average | bl \SZY| Lo @ @_@__@
- 531053 QI3 14,97 | 81458 . 1213 M. & 32050, 29
Y = (K—Z:'\..‘VW) (sz Sn) }:: q%u;—? g13 58 2621378 .0 [R1417. O[T Yol 3L4.93
va ["b * ;;;] ™) | qq7 |99 |99 |).000 lpo | 1,008
Average Y= / .000




METER BOX CALIBRATION

Date : 07/11/01
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 28.1
Vacuum = 0.0 in.Hg
Orifice Manometer
Setting, Delta H
in. H20 0.10 0.10 0.10 0.10
Gas Volume Wet Test Meter
Vw, cu. ft. 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter
M Final 1058.033 1063.070 1068.101 1073.139
M Initial 1053.000 1058.033 1063.070 1068.101
Vvd, cu. ft 5.033 5.037 5.031 5.038
Wet Test Meter
twDeg F 84 84 84 84
twDeg A 544 544 544 544
Dry Gas Meter
Outlet, tmo 1) 86 86 87 88
2) 86 87 87 89
3) 86 87 88 89
Dry Gas Meter
Inlet tmi 1) 91 91 92 92
2) 91 92 92 93
3) 91 92 92 93
Mean tm, Deg F 89 89 20 91
Mean tm, Deg A 549 549 550 551

Results :

Averages :

1.002 1.002 1.004 1.004

1.004

ﬂva,
in. Hg

0.10

5.000

1078.188
1073.139
5.049

£e

1.005

PEF | ,0bSS
o] |00k

0.10
5.000

1083.200
1078.139
5.061

84
544

91
92
92

95
96
96

o4
554

1.005



Orifice Manometer
Setting, Delta H
in. H20

Gas Volume Wet Test
Vw, cu. ft.

METER BOX CALIBRATION

Date : 01/11/01
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 28.1
Vacuum = 0.0 in.Hg

0.20 0.20 0.20 0.20

Meter
5.000 5.000 5.000 5.000

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)

Dry Gas Meter

Inlet tmi 1)
2)
3)

Mean tm, Deg F
Mean tm, Deg A

Results :
Y=

Averages :

1088.255 1093.310 1098.375 1103.444
1083.200 1088.255 1093.310 1098.375
5.055 5.055 5.065 5.069

84 84 84 84
544 544 544 544
88 89 89 91
88 89 90 91
89 89 90 91
94 95 96 97
94 95 96 98
95 95 97 98
91 92 93 94
551 552 553 554

1.001 1.003 1.003 1.005

1.004

in. Hg

0.20

5.000

1108.513
1103.444
5.069

84
544

92
92
93

99
99
99

96
556

1.007

0.20

5.000

1113.590
1108.513
5.077

84
544

93
93
94

99
100
100

97
557

1.007



METER BOX CALIBRATION

1.005

Date : 07/11/01
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 28.1
Vacuum = 0.0 in.Hg
Orifice Manometer
Setting, Delta H
in. H20 0.30 0.30 0.30 0.30
Gas Volume Wet Test Meter
- Vw, cu. ft. 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter
M Final 118.654 123.730 128.811 133.900
M Initial  113.590 118.654 123.730 128.811
Vvd, cu. ft 5.064 5.076 5.081 5.089
Wet Test Meter
twDeg F 84 84 85 85
twDeg A 544 544 545 545
Dry Gas Meter
Outlet, tmo 1) 92 93 94 95
2) 92 94 94 95
3) 93 94 94 95
Dry Gas Meter
Inlet tmi 1) 95 97 99 100
2) 95 97 100 101
3) 96 98 100 102
Mean tm, Deg F 94 96 97 98
Mean tm, Deg A 554 556 557 558
Results :
Y= 1.005 1.005 1.005 1.005
Averages :

in. Hg

0.30

5.000

138.989
133.900
5.089

85

95
95
95

102
102
103

99
559

1.006

0.30

144.090
138.989
5.101

1,006



METER BOX CALIBRATION

Date : 07/11/01
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 28.11
Vacuum = 0.0 in.Hg
Orifice Manometer
Setting, Delta H
in. H20 0.50 0.50 0.50 0.50
Gas Volume Wet Test Meter
Vw, cu. ft 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter
M Final 149.140 154.207  159.295 164.392
M Initial 144.090  149.140 154.207  159.295
vd, cu. ft. 5.050 5.067 5.088 5.097
Wet Test Meter
twDeg F 85 85 85 85
twDeg A 545 545 545 545
Dry Gas Meter
Outlet, tmo 1) 94 95 96 96
2) 94 95 96 96
3) 95 95 96 96
Dry Gas Meter
Inlet tmi 1) 91 96 100 102
2) 93 o8 101 103
3) 96 100 103 104
Mean tm, Deg F 94 97 99 100
Mean tm, Deg A 554 557 559 560

Results :

Averages :

1.005 1.006 1.006 1.006

1.006

in. Hg

0.50

5.000

169.499
164.392
5.107

85
545

97
97
97

103
104
105

101
561

1.006

0.50

5.000

174.610
169.499
5.111

85
545

97
97
97

105
106
106

101
561

1.006
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Scott Specialty Gases | )

500 WEAVER PARK RD,LONGMONT,CO 80501 Phane; 303-442-4700  Fax; 303-772-7673

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS
- Customer Assay Laboratory Project No.: 08-34136-003
ENERGY & ENV MEASUREMENT P.0. No.: VERBAL
SCOTT SPECIALTY GASES
= C/O ED WADINGTON 500 WEAVER PARK RD
- 3730 N. PELLEGRINO DR. LONGMONT,CO 80601 .
TUCSON,AZ 85749

-— _ ANALYTICAL INFORMATION

This certification was performed according to EPA Traceabllity Protaco

Procedwre #G1; September, 1993,
~—  Cylinder Number:

COMPONENT
"™ SULFUR DIOXIDE *
NITROGEN

. we 99 Dg not use when oylinder presawre la below 160 pelg.
" 90 Anglyticel acowacy Is Inclusive of usual known error 8o
Product centified as +/- 1% enalyticel sccuracy Is directly traceable to NIST stenderds.

© This Pratocol has been certified using corrected NIST S02 standard values,

ALMO049127
Cylinder Pressure®®®: 1860 PSIG

| For Assay & Certification of Gassous Calibration Standerds;

Certification Date: 4/21/97 Exp. Date:  4/21/2000
CERTIFIED /
CONCENTRATION ANALYTICAL ACCUMC!"
1,770 PPM +/- 1% NIST TRACEABLE
BALANCE

urces which at least Include precision of the messurement processes.

or EPA guidance dated 7/24/88 and wiil not corelate

with uncorected Pratocals.

g, e e

REFERENCE STANDARD
TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT
NTRM-R-1686 2/03/98 ALM057787 3131, PPM SULFUR DIOXIDE
INSTRUMENTATION
INSTRUMENT/MODEL/SERIAL# LAST DATE CALIBRATED ANALYTICAL PRINCIPLE
. w— FTIA System/8220/AABB400261 03/20/97 Scott Enhanced FTIA
ANALYZER READINGS
' (Z=Zoro Gas R=Reference Gas Tm=Test Gas = Correlation Coefficlent)
- First Triad Analysle Second Triad Analysie Calibration Curve
SULFUR DIOXIDE ®
- Date: 04/14/87  Response Usitt PPM Date: 04/21/97  Response Unit: PPM m-nnomomou )
21=0.7210 Ri=3137.7 Ti= 17671 21=0.4020 R1=3126.0 Ti=1770.2 1=0.900880 1008
A=3131.7 22=4.0770 T2=1788.1 R2=3132.3 22=40.0840 Ti=1789.3 Ceonstarist A=0.00000
—  [13eee70 . T3erreea  me3rad? 23049410  T3=17709  R3=31349 B=1.00000 €#0.00000
o Avp. Consamtrtion: 108,  PPM Avg. Concentration: 1770. oM 0000000 §20.00000
— A e, ok "
- ; !. .
p i
[-:l'."" b L0 |
- | LT
LA
—  Bpeclel Notes:
- ANALYST: D
; DEVON VONFELDT



S02 concentration analysis

05/14/02

Vm(std) 1.500
mf 1 dscf= | 1.500

Hg 30.08
temp 69 529 ppm = 1778

mi BA ++ 621

Normality 0.0101 - Run1 1773
Run 2 1761
Run3 1778

Tank I.D. # ALMO49127
avg. 1771



Catalog No.:
Lot No.:
This is to certify that this lo

with the specifications for this product.
actual analytical results obtained:

IESIS ACTUAL ANALYSIS
Aldehyde 0.0005%
Assay 99.6%
Color 5 APHA
0.7851

Cerlificu Jef%’,ﬁ%wx@/&m‘ .

ANALYTICAL CONTROL LABORATORY ANALYSIS

&=229 January 13, 1997

272630

t was tested and found to ccmply'
The following are the

Density (g/mL) at 25°C

Description

Fluorescence Background
(as Quinine Sulfate) .

Clear, Colorless Liguid
Not More Than 1 PPB

pass Test *

Identification
Isopropyl Alcohol 0.01%
Methanol 0.03%
optical Absorbance at 350nm 0.001
at 340nm 0.05
at 330nm 0.69
Not More Than 10 ng/L !

Pesticide Residue Analysis
(as Heptachlor Epoxide)

Refractive Index at 25°C 1.3560

Residue after Evaporation 0.3 PPM

Solubility in Water Pass Test
Pass Test

substances Reducing Permanganate
Titratable Acid

Titratable Base

water (H,0).

&

0.0003 Meq/g.
0.0001 Meq/g.
0.4% )
Robert Dowd :
Q.C. Laboratory Manager

approved BYy:

i Cremical Divislon
EISheiﬁ For Lo, o 07410
CIen l c (201) 796-7100 —"’_J




Orifice Manometer
Setting, Delta H
in. H20

Gas Volume Wet Test
Vw, cu. ft.

Gas Volume Dry Gas Meter

M Final
M Initial
Vvd, 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 :

METER BOX CALIBRATION

Date : 07/11/01
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 28.11
Vacuum = 0.0 in.Hg

0.75 0.75 0.75 0.75

Meter
5.000 5.000 5.000 5.000

179.682 184.756  189.839  200.016
174610 179.682  184.756  194.927
5.072 5.074 5.083 5.089

85 85 85 85
545 545 545 545
95 96 96 97
95 96 96 97
95 96 97 97
99 100 101 102
99 101 102 103
100 101 102 103
97 98 99 100
557 558 559 560

1.006 1.007 1.007 1.007

1.007

in. Hg

0.75

5.000

205.109
200.016
5.093

85
545

97
97
97

103

104
104

100
560

1.007

0.75

5.000

210.211
205.109
5.102

85
545

98
98
o8

104

105
105

101
561

1.007



METER BOX CALIBRATION

Date : 07/11/01
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 28.11
Vacuum = 0.0 in.Hg
Orifice Manometer
Setting, Delta H
in. H20 1.00 1.00 1.00 1.00
Gas Volume Wet Test Meter
Vw, cu. fL 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter
M Final 215204 220.386 225481  230.580
M Initial 210.211 215.294 220.386  225.481
vd, cu. ft 5.083 5.092 5.095 5.099
Wet Test Meter
twDeg F 85 85 85 85
twDeg A 545 545 545 545
Dry Gas Meter
Outlet, tmo 1) 97 97 98 98
2) 97 98 98 98
3) 97 98 98 o8
Dry Gas Meter
Inlet tmi 1) 100 102 103 104
2) 100 103 104 105
3) 102 103 104 105
Mean tm, Deg F 99 100 101 101
Mean tm, Deg A 559 560 561 561
Results :
Y= 1.006 1.007 1.007 1.007
Averages :
Y= 1.007

in. Hg

1.00
5.000

235.682
230.580
5.102

85
545

98
98
98

105
105
106

102
562

1.007

1.00

5.000

240.785
235.682
5.103

85

98
98
98

106
106
106

102
562

1.008
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SO, ROTAMETER CALIBRATION

LastCal.: 1O~ 1Z- O By: C%; Ppate ;. S= 13- ol By.Qe L2

Manufacturer : SKC-WEST

SKC ACCUFLOW Digital Flow Calibrator: Model 712 SN : 311325
Barometric Pressure ;_30:64 __ “Hg Temperature ;__{Lo L, ®
RUN # 50 CC/MINUTE 100 CC/MINUTE 150 CC/MINUTE
SIGICAL VOLUME | DIGICAL VOLUME | DIGICAL VOLUME
1 _ét_ﬂ“ 12319 gSlh____
2 Sbk.O \28.9) |45,
3 659 _128.7 184,71
4 S0 1289 14S
5 L. 0 129.0 J¥s .9
6 Slo ;1?_ 123,82 138,77 |
7 _ &S 1%0_ 188, L |
8 <. 128.9 1480
9 Sl Z 129.0 A,
10 £lp. } 1744 J8S. &
AVERAGE S, D comin| |2%.9  cc/min 35.7’.} cc/min
SETTING | cc/min
0

50 <, 0

100 1789

150|188, %F

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

100 CC/MINUTE =_ 304 8



S0O2 Rotameter

05/13/02
200
150 |
. Rotameter
100
50|
0 | | |
0 50 100 150 200
SO2 ppm
Regression Output: :
Constant -1.85
Std Err of Y Est 5.2254186435
R Squared _ 0.9972557251
No. of Observations 4
Degrees of Freedom 2
X Coefficient(s) 1.26

Std Err of Coef. 0.0467375652



TRACER GAS TRAIN RESPONSE TIME

DATE: S5°13-02
SO, SO,

Elapsed Time SO,
Cow) Conc. (v.) Conc. (v.)
00 sec 515 B4 E
- 278 , 28] 230
30 , 179 . 174 123
45 Lol 09 . 090
60 L 080 o049 L0498
75 . 032 , 033 L 03S”
90 ,0_1&_ 1OL‘L lDLL
105 Ol Ol L OI0
120 v 00 b .-00‘0 ,Dob
135 0oL L D03 . 002
150 000 , 00} , 00 O
165 » Q00
180
Initial Response i [\ 1
95 % Response L 52 Ry
Flow Rate ). S }5 15
CEM GAS TRAIN RESPONSE TIME
Elapsed | CO; CO; CO. (o)} 0. 0. (o]0 cO CcoO
Time | Conc. (v.) | Conc. (v.) | Conc. (v.) | Cone. (v.) | Conc. (v.) Cone. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.
O0sec |, 4G9 | ,S00 ,%qz 500 | 500 [ .40 [ SIS ,5lb |, 51l |
B[ ,492 | 484 .4%_.__5:‘17.. s14 .57 |[.230 |.225 |. 2200
0 | .33 [307 [+305 |.233(. D 134 o4 | & | .04k
% | 14z | .if0 | 1% | (B0 | .00 Boz|.0lu | 018 ). 004
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ORSAT ANALYSIS DATA SHEET
Gas 1 2 3 AVE CONC TANK ID
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MULTIPOINT CALIBRATION REPORT FORM

Date:  O5H-15 -O2

CO, ANALYZER

Analyzer: Make: _ HORIBA

Model:

Calibration by:

PIR 2000

doTue

Fsoo
MAY 2002

SN: _407069

Cal Gas Flow: _1.5 SCFH
Bp:  OZD
Temp: ,7b

Cylinders:

1. #_ OHZTAC Z-A

A i W&cﬁéfzﬁgjé‘,) -

Concentration; OO . OO

Measured by: Rotameter

Instrument ID:_ PRINCO
Instrument ID:_TR

% CO, Cyl. Press.: m PSI

Certified by:__ AIR LIQUIDE Date: )2.-20-02.

3 # O 129767 Concentration;__/ 2.%49 % CO, Cyl. Press.: / 42@ PSI
Certified by:_ AR L QUUIDE Date: 02:15-02

3. # 0055904 Concentration: 2/2_3 % CO,Cyl. Press.: q/ O PSI
Certified by:_ AIR LIQUIDE. Date: 02 [4-00

4. #_AAL 21084 Concentration: (025 % CO, Cyl. Press.: 55 O PSI
Certified by: SeoTT SPECIALTY GASES Date: 85-15-97

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.
# # cO2 METER DVM METER DVM METER DVM
T11] 000 | 00.0 | .000 | ©00.0| 7002.| 00.0| K OO0
2 (2| 249 | 50.0 | .500 | 52.0| ,520 | 0.0 | .500
313 2123 | 349 | .342 | 253 | {55
14 o5 | 250 | 250 | 254 | 254
51171 ooo |00.0 | .0COO | 000 | 00O

5= /0442




CO, Linear Regression Results:

Y=MX+B
Slope (M) = 0038472

Y Intercept (B) = odolibl
Correlation Coefficient(r) = 9999 €6 3
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Date:

0, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

05-15-0Z

Analyzer: Make: _TELEDYNE
A . Qf,f_'mdﬁfﬂ_’c:}

Cal Gas Flow: _1.5 SCFH

Calibration by:

Model: _320A SN: _ 37400

Measured by: Rotameter

;3023 Instrument ID:_ PRINCO
Temp: 76 Instrument ID:_TR
Cylinders:

1. # ON2TAC Z-A

Concentration: O0O. O8O % 0, Cyl. Press.. 2000 psi

Certified by:_AIR LIQU|DE Date: 02-20- 02

2. # 0C 127761 Concentration:_[2. .50 % 0, Cyl. Press.: HZQ PSI
Certified by:__AIR LI QU DE Date: 0215 -0Z2

3. #_CLC55904 Concentration;_ 2. (O % O, Cyl. Press.: 910 _pst
Certified by:_ AIR_U QULIDE Date: 02 ~14-00

4. #_AAL 20034 Concentration: (.24 %  0,Cyl. Press._ DD _PsI

Certified by:_ SCOTT SPECIALTY GHSES Date: 0A-15-97

Analyzer:

Calibrated Range:_0-25.0
Flow: _1.5 SCFH

%

Measured by: Rotameter

Output:_0-1.0 V.

Calibration Results

Point |CYL. % EXPECTED ACTUAL ADJ.
i # 02 METER DVM METER DVM METER DVM
T T 0.00 | 000 | 000 | 00.0] 001 | 00.0 | .000
2 2| /060 | j2.60 | .00 | /2| 515|125 | 900
3 (3270 | 2110 | .944 | 2).10] €40 |
4141 (24 b24 | 250 | LHO| 45
517 poo | cOO | .000 | cO.O| ,000
S= /2.513



O, Linear Regression Results:

Y=MX+B
Slope M)=__ 10025912

Y Intercept (B)=03974 99
Correlation Coefficient(r) = \.qqqq-)a q
2= 9999478
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CO ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: 05 -15 -02.
Analyzer: Make: _HORIBA Model:

PIR 2000 SN: _ 408005

Calibration by: A, U a(,f_/né(;“f'd -
Cal Gas Flow: _1.5 SCFH

Measured by: Rotameter

B, SO22  Instrument ID:_PRINCO
Temp: 7é> Instrument ID:_ TR
Cylinders:
1. # O¢ZTAQ 2-A Concentration:_ (0O . 00 % CO Cyl. Press.: 200 0 PSI
Certified by: AR _ UQUIDE Date: O2.-20-02
2. # (012707 Concentration: 1‘/ g 0 % CO Cyl. Press.: /42—0 PSI
Certified by: AR UQUUIDE Date: 02-15-02
3. # 005590"1[ Concentration: g(o@ % CO Cyl. Press.:ﬁ_/Q_PSI
Certified by:_AI R LI QU IDE Date: OZ2-14-00 _
4. # AAL 21034 Concentration: _2_ Ol %  CO Cyl. Press.: 550 psi

Certified by:_SCOTT SPELIALTY .GAS&S Date: 05-15-9 1

Calibrated Range:_0-10.0 %
Flow: _1.5 SCFH

Analyzer:

Output:_0-1.0 A
Measured by: Rotameter

Calibration Results

Point |CYL. % EXPECTED ACTUAL ADJ.

# # co METER DVM METER DVM METER DVM
T 1| 000 | coo | 00| 00.( | ,001 | ¢0.0|.000
2 (2] 430 | 43.0 | 480 | 420 | H% | 48.0] . 48O
313 260 | 8.0 | .60 | B3 | 262

4141 201 | 20.1 20| EENIREE

511 000 | CO.O0 000 | oo | Looo

5= 4/.993




CO Linear Regression Results:

Y=MX+B
Slope M) =__" 00! 90773

Y Intercept (B) = _« l 00"’3 OZ
Correlation Coefficient(r) = « q qu Q‘q 0
es A1 880
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SO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: 5 =10 - OZ
Analyzer: Make: _ HORIBA Model:

PIR 2000 SN: _ 403019

Calibration by: @ LL)&CRL&.L-: f‘vzﬁh
Cal Gas Flow: _1.5 SCFH o

BP:__ 20, DS
Temp: g0
Cylinders:

L u O4ZTAC Z-A

Concentration: O0. OO

Measured by: Rotameter

Instrument ID:_ PRINCO

Instrument ID:__ TR

% SO, Cyl. Press: 7200 ps1

Certified by:_AlR LIQUIDE

Date: 02"2002

Concentration: / Z C? ®)

% SO, Cyl. Press.: / 85 o PSI

2 # 0002184
Certified by: AR _URUIDE

Date: 0/-29 -01

3. # ALMO 491217

Concentration: / 770

% SO, Cyl. Press.: Q40 st

Certified by: SCOTr §P ECIALTY GASES Date: 05-15-97

Concentration:

4. # ALMO 52235

500l % SO, Cyl. Press.: 890 pg

Certified by:_SCOTT SPECIALTY GASES Date:05-15-977

Calibrated Range:_0-2500 PPM
Flow: _1.5 SCFH

Analyzer:

Output:_0-1.0 V.
Measured by: Rotameter

Calibration Results

Point |CYL. PPM EXPECTED ACTUAL ADJ.

# # sS02 METER DVM METER DVM METER DVM
11| 000 | 00.0 | .oo0 | cc2 | .o02 | ©00.0 | .CO0
2 (2,290 | 516 | .5/ | 5.9 | ,5/9 | 9l.& =2
313|970 | 708 | 0% | 08 | 108

414 506 202. | 202 | 197 197

5 | 1| 0.00 | 00.0 | .o00 | 00.O| ,000

5= [152.%"9




SO, Linear Regression Results:

Y =MX+B
Slope M)=__ 100234 03

Y Intercept (B)=_ 00040 | \
Correlation Coefficient(r) = __.iq 99 N6
e= 9 96938 |
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Scott Specialty Gases

500 WEAVER PARR RD
LONGMONT
Phone: 303-442-4700

~ ghipped
Froms

CERTIFICATE

CO 80501 ‘
Faxs I03=772-7467.3

OF ANALYSIES

"— ENERGY & ENV MEASUREMENT

PROJECT - #31 08-34135-005

IANA BEEHLER

PO#s VERBAL
€/0 ED WADINGTON ITEM #3 08024520 4Al.
— 3730 N. PELLEGRINO DR. DATE: 4&/24/97
"~ TUCSON AZ B5749
—  CYLINDER #: AAL21084 N ANALYTICAL ACCURACY: +/=2%
FILL PRESSUREs 2015 PSIA PRODUCT EXPIRATION: 4/24/2000
BLEND TYPE : CERTIFIED MASTER GAS
— RERQUESTED GAS ANALYSIS
~“RHEONENT _GCONC_MOLES_
ARBON DIOXIDE 6.29 % be25 %
- ZARBON MONOXIDE 2. % 2,00 % d
“NXYGEN ‘ 6.25 % 6.28 %
ITROGEN BALANCE BALANCIE
* "llf-"' I'.a’o
Y =(.'I""
; * "-".'
.‘.u-'.\ 4
o - :
s : ’
—
L4 L
? 2 v
- 7 )
Y
 a i
« 78
-
BA 590 2015 PSIA
NALYSTs



AIR LIQUIDE
GASES FOR RESEARCH AND DEVELOPMENT
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Oxygen 7-_(7 2. 1o

217. ‘L)-Z}_'/.
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Scott Specialty Gases D T Brre
. , -+ P Ve gt ""u
500 WEAVER PARK RD,LONGMONT,CO 80501 Phone: 303-442-4700 l'w ans-ﬁz-?ln 1{“, o3 ,;;f‘l
. " W l"",il "’ ¥ Jyngt ts,"uh
T i §
CERTIFICATE OF ANALYSIS lntarference-Frea Mult :-COmEonont EPA Protoéol Gu o {
¥
Customer ‘ Assay Laboratory _ Projoct No.: 0‘-34135-001 ! ‘.“_i
ENERGY & ENV MEASUREMENT _ ot e PO Not, VERBAL:. 71
' SCOTT SPECIALTY GASES . -;‘f. R v L rf*f"-f'* 5
C/0 ED WADINGTON 50O WEAVER PARK RD ' -oiir i el dRat st Fip L
. 3730 N. PELLEGRINO DR, . LONGMONT,CO 80601 - " *: . .-s'.“.:i,'r-‘-tif'fg?‘-"‘:i'.",‘,gﬁ..
TUCHONAZ £5743 ek el o BN ?J#
. “,.‘:..'-""_'.'I -.4' i, a'r“:a!'h#u:'lv?f .J ¢
;r-mm.mcm. INFORMATION " i g it T
5 This cartification was performed according to EPA Traceabllity Protocol For Assay & Certificetion of Guml c-umuon s«mms 1- mr- fi’ s
" Procedure #G1; September, 1993, . ..,t ﬂ.‘:"' i
Cylinder Nimber: ALM052285 Certification Date: 4121097 .- !xp. ‘Bt o 4121!2006 s ot
Cyllndlr Pressure®®®: 1996 PSIG L RS I : pralt
T CERTIFIED ko Jight ]2
" GOMPONENT CONCENTRATION
SULFUR DIOXIDE ® 506 PPM )
NITROGEN -+ BALANCE LA :' 3 :
."'rl V i e o H
N : : -
"d:notumnamﬂmmhmmwpnlm : i Kl
;‘.i ‘Analytical nuumrlllmiudn of usual known emor sources which et lesst include precision of the meéssurement pmuul. 7 il"‘ “'r’; “'l"'-.. . : _:
"a' < ‘Product ‘gmwauh 1% snalytical sccuracy le directly tracesble to NIST standardo, it 0 "r' v 4 ;
s Thils Wolaool ha besn certfled using comected NIST 802 standsrd values, per EPA guldance det ' Wom,
REFERENCE STANDARD o " e gm0, yrd
TYPE/SRM NQ.  EXPIRATION DATE ~ CYLINDER NUMBER CONCENTRATION COMPON - "--n; by fiked ‘ai'
ﬂ(li'rmu 1801 13 9/127/98 ALMO5505 488.5 PPM . . - BON2 :1.",4‘«" 1’_ - _“ " XAl
e T : : - e g R -‘-E’-?"ﬂ'f‘ﬁf‘ﬁ»’
I :M— l : L. Sl ;-'. P e _":__' .': v oal ey ".'
| NSTRUMENT/MODEL/SERIALS LAST DATE CALIBRATED . -,..- M_LM_M h-
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Vm(std) 1.500
mcf 1

Hg 30.08

DH 0.12
temp 68
miBA ++ 190
Normality 0.0101

Tank I.D. # ALMO52285

S02 concentration analysis

528

05/14/02

71
72

72

dscf=

ppm =

Run1
Run 2

Run3

avg.

1.600

510

504
502

510
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_ ' AlR LIQU l DE 8832 DICE ROAD, SANTA FE SPRINGS; CALIFORNIA 90670 (562) 845-1383 ~

= - CERTlFICATE of ANALYSIS

PA Protocol Gases

Explration Date: Document Number:
01/28/04 7638112 i
P.O. Number: ftem Number: W

& il m’ﬁj-ll“[nbﬂ
- GASANAWZ.EF& EMPLOYED B R

u»-q' Number: CHAS31A

S . Number: 56674503
Calibratedi. 01/12/01







FIREBLY. JoLbmE CALCOLATIONS AMD FUEL LOAD
CALCOLATIONS FORZ THE JOTUL FS500 WODSTOVE

< 24,715
B —n&i
‘[2.0 £/ :st W
S ® l
featele—— 1875 >
5.5 _44_199__.4
=N
p |l
~ &
1-43425}4-
R = 2425 ® 1o % 2.5 = I_,lqso'()oo
- B=.50625 x2%I5% 1) = 206,944
—C= 3 ¥x2,%0 x 2,5 = 93,750
-D= 3 x3,50 » I12s = |3.250
-E =.,S(2x% Mzs *1l.5) = 1., 838
£ =.5(12sxtezsxlhs) = 111680
-G =.S(3 x3.@sxjgrs) =_|ol.9 53
4“‘054 %35 1\"\.3
3
Foel Load R&n%ﬂ, = Z. 58&’ ?-‘
i"" IDEAL HIGH

L3 13.091 19.8
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Jotul F 500

Installation and Operating Instructions for USA/Canada

JOTUL

Monterings- og bruksanvisningen md oppbevares under hele produktets levetid. These instructions
must be kept for future references. Wir empfehlen lhnen, die Montage- und Bedienungsanleitung fir
spiitere Zwecke sorqfiiltig aufzubewahren. Ce document doit étre conservé pendant toute la vie de
l'appaoreil.



USA/CANADA

Installation and Operating Instructions for the USA
Installation et fonctionnement pour Canada

Safety notice: If this solid fuel room heater is not properly installed, a house fire may result. For
your safety, follow the installation directions. Contact local building or fire officials about
restrictions and installation inspection requirements in your area. Kindly save these instructions

for future reference.

Avis de sécurité: Une installation non appropriée de ce poéle de chauffage risque de provoquer
un incendie. Assurez votre sécurité en respectant les directives d'installation suivantes.
Consultez les autorités locales du batiment ou de la prévention des incendies au sujet des
restrictions et exigences relatives aux inspections d’installations dans votre région.

Tested and listed by ITS, Interiek Testing Services, Middleton, Wisconsin.
Tested to U.S. Standards: ANSI/UL 1482 and ANSI/UL 737, Canadian Standards: CAN/ULC-5627-Mg3

Standards:

The Jptul F 500 woodstove has been tested and listed to;
U.S. Standards: ANSI/UL1482 & ANSI/UL737.
Canadian Standards: CAN/ULC-5627-Mg3

Tests performed by:
ITS intertek Testing Services, Middleton, W

Manufactured by:
Jptul A.S, PO. Bax 1411, N-1602 Fredrikstad, Norway

Distributed by:
Jgtul North America, PO. Box 1157, 400 Riverside Street,
Portland, ME 04104

This heater meets the U.5.Environment Protection Agency's
Emissions limits for wood heaters manufactured and sold
afterluly1,1990.

Under specific test conditions, this heater has shown heat
output at rates ranging from 11,900 to 34,600 BTU's per
hour,

not burn any other fuels,

Jgtul North America Inc,
400 Riverside Street
Portland, Maine

USA

2

When installing, operating and maintaining your Jgtut F 500
woodstove, follow the guidelines presented in these
instructions, and make them available to anyone using or
servicing the stove.

A number of areas require a building permit to install a
solid fuel burning appliance.

Inthe U.S., the National Fire Protection Association’s Code,
NFPA zn, Standards for Chimneys, Fireplaces, Vents and
Solid Fuel Burning Appliances, or similar regulations, may
apply to theinstallation of a solid fuel burning appliance in
your area.

InCanada, the guidelineis established by the CSA Standard,
CAN/CSA-B365-Mg3, Installation Code for Solid-Fuel-
Burning Appliances and Equipment.

Always consult your local building inspector or authority
having jurisdiction to determine what regulations apply in
your area,
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Safety notices:

Be sure to read this entire manual before youinstall or
use your new Jgtul F 500 woodstove.

Ifthis room heater is not properly installed, a house fire
may result. To reduce the risk of fire, follow the
installation instructions. Failure to follow these
instructions may result in property damage, bodily injury,
or even death.

Jptul recommends that you have your new Jgtul F500
installed by a professional installer of solid fuei burning
appliances.

Extremely hot while in operation! Keep children,
clothing and furniture away. Contact may cause skin
burns.

Avoid creating a low pressure condition in the room
where the stove is operating. Operating an exhaust fan
or a clothes dryer could create a low pressure area,
causing poisonous gases to come out of the stove into
the raom,

You can prevent low pressure conditions by providing
adequate combustion air within 24” (610mm) but not
closer than12” (305mm) from the stove. Or,simply install
the optional outside air manifold system, which allows
the direct connection of air from outside the house to
the stove.

Do not use chemicals or tluids to start the fire. Some
fuels will, during combustion, separate carbon monoxide
and generate it in the burn chamber. Carbon monoxide
is toxic, so please follow the guidelines in this ma nual
for proper operation of your Jgtul F 500.

if you for some reason experience smoke “roll-out” from
the stove, it may activate smoke detectors if instalied
inthe house.



USA/CANADA

installation:

if this solld fuel room heater is not properly installed a
house fire may result, For your safety, follow the installation
directions. Contact the local building or fire officials about
restrictions and installation inspection requirements in your
area.

Reminder:

Your local officials have final authority in determining ifa
proposed installation is acceptable, Any requirement, that
is requested by the local authority having jurisdiction, that
is not specifically addressed in this manual, defaults to
NFPA 211, and local codes in the U.S. or in Canada, CAN/CSA-
B365-M and local codes.

Assembly before Installation

The Jptul F 500 is shipped with the flue coliar, gasketing

and hardware inside the stove.

+ Toinstall the fiue collar in the top or rear exit position
remove the tape from the gasketing and adhere tothe
groove on the back of the stove around the flue opening.

« Placethe flue collar on the stove in the top or rear exit
position and secure with the nut, boit and washer.

- The nut and washer are placed on the inside of the
stove.

Chimney Connector

The chimney connector is a single walled pipe used to
connect the stove to the chimney. For use with the
Jgtul F 500, the chimney connector must be 6” (152mmj in
diameter, with a minimum thickness of 24 gauge black steel.
+ Aluminum and Galvanized steel pipe is not acceptable

for use with the Jgtul F 500. These materials cannot’

withstand the extreme temperatures of a wood fire
and can give off toxic fumes when heated.

« Do not use the connector pipe as a chimney.

« Each chimney connector or stove pipe section must be
installed to the stove flue collar and to each other with
the male (crimped) end toward the stove. See figure 2,
page13.

« This prevents any amount of condensed or liquid
creosote from running down the outside of the pipe or
the stove top.

+  Alljoints, including the fiue collar connection must be
secured with three sheet metal screws.

« Forthe best performance the chimney connector should
be as short and direct as possible, with no more than
two go” eibows.

= The maximum horizontal run is 36” (915mm} and a
recommended total length of stove pipe should not
exceed 10 feet.

«  Always slope horizontal runs upward /4" (6,35mm) per
foot toward the chimney.

+  Naopart of the chimney connector may pass through an
attic or roof space, closet or other concealed space, or

through a floor or ceiling.

« All sections of the chimney connectors must be
accessible for cleaning,

« Where passage through a wall or partition of
combustible construction is desired, the installation
must conform with NFPA 211 or CAN/CSA-B365, and is
also addressed in this manual,

+ Do not connect this unit to a chimney flue servicing
another appliance.

Chimneys:

There are two types of chimneys suitable for the

Jptul F 500:

1. Acode- approved masonry chimney with a fiue liner.

2. A prefabricated chimney complying with the
requirements for Type HT (2100°F) chimneys per UL103
or ULC 5629.

The chimney size should not be less than the cross-sectional
area of the flue collar, and not more than three times
greater than the cross-sectional area of the flue collar.

When selecting a chimney type and the location for the
chimney in the house, keep this in mind: itis the chimney
that makes the stove work, not the stove that makes the
chimney work. This is because a chimney actually creates
a suction, called “draft”, which pulls air through the stove.

Several factors affect draft: chimney height, cross-
sectional area (size), and temperature of the chimney, as
well as the proximity of surrounding trees or buildings.

As a result, a short masonry chimney on the exterior of a
house will give the poorest performance. This is because it
can be very difficult towarmthe chimney thereby creating
inadequate draft. In extremely cold northern areas it may
be necessary to reline the chimney or extend its height to
help establish draft.

Conversely, a tall masonry chimney inside the house is
easier to keep warm and will perform the best.

The following guidelines give the necessary chimney
requirements based on the national code (ANSI-NFPA 2nfor
the US. And CSA CAN-B365 for Canada). However, many
local codes differ from the national code to take into
account climate, altitude, or other factors.

Notice:

[t is important that you check with your local building
officiais to find out what codes apply in your area before
instailing your new Jptul F500.

Remember: Your local inspector(s) have the final authority
in approving your installation. It is always best to consult
with them prior to the installation.




Masonry Chimneys

When installing the Jgtul F 500 into a masonry chimney you
must conform to all of the following guidelines:

« The masonry chimney must have a fireclay liner or
equivalent, with a minimum thickness of 5/8” (16mm)
and must be installed with refractory mortar. There
must be at least 1/4" (6,35mm) air space between the
flue liner and chimney wall.

« Thefireclay flue liner must have a nominal size of 8” X
8", and should not be larger than 8” X 12", If a round
fireclay liner is to be used it must have a minimum inside
diameter of 6” (157mrm) and not larger than 8” (20Bmm)
indiameter.

« If a chimney with larger dimensions is to be used, it
should be retined with an appropriate liner that is code
approved.

« The masonry wall of the chimney, if brick or modular
block, must be a minimum of 4"{106mm) nominal
thickness. Amountain or rubbie stone wall must be at
least12” (310mm) thick.

+  Anewly-built chimney must conformto local codes and
intheir absence must recognize national regulations.
When using an existing chimney, it must be inspected
by a licensed professional chimney sweep, fire official,
or code officer, to ensure that the chimney is in proper
working order.

= Nootherappliance can be vented into the same flue,

«  Anairtight clean-out door should be iocated at the base
of the chimney.

Prefabricated Chimneys

If a prefabricated metal chimney is to be used it must be a
chimney type that is tested and listed for use with solid
fuel burning appliances.

That means a chimney that is tested to the following:

High Temperature (HT) Chimney Standard UL 103 for the
U.S.and High Temperature Standard ULCS-629 for Canada.

The manufacturer’s installation instructions must be
followed precisely. Always maintain the proper clearance
to combustibles as established by the pipe manufacturer.
This clearance is usually a minimum of 2" (s6mm), although
it may vary by manufacturer or for certain chimney
components.

Chimney Height

Whether a masonry chimney or prefabricated metal
chimney is used it must be the required height above the
roof line.

The requirement is:

The chimney must be at least 3 feet higher than the highest
point where it passes through the roof and at least 2 feet
higher thanthe highest part of the roof or structure that is
within 10 feet of the chimney, measured horizontally. See
figure 3, page13.
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Chimneys shorter than 14 feet may not provide adequate
draft. This could resultin smoke spiliing into the room from
the stove when loading the stove, or when the door is open.
Inaddition, inadequate draft can cause back puffing, which
is a build up of gases inside the firebox.

Other times, chimney height can create excessive draft
which can cause high stove temperatures and short burn
times. Excessive drafts can be corrected by installing a
butterfly damper. if you suspectyou have a draft probiem,
consult your dealer.

Wall Pass-throughs

When your installation unavoidably requires the chimney
connectorto passthrough acombustibie wall to reach the
chimney, always consult your local building officials, and be
sure any materials to be used have been tested and listed
forwali pass-throughs.

in the U.S.

The National Fire Protection Assaciation’s publication, NFPA
211, Standard for Chimneys, Firepiaces, Vents and Solid Fuel
Burning Appliances permits four methods for passing
through a combustibie wall. Before proceeding with any
method be sure to consuit with your local building officials
to discuss any local code requirements.

Common Methaod:

»  Whenpassing through a combustible wall to a masonry
chimney this method requires the removai of all
combustibie materials fromatleast 12" (310mm) around
the chimney connectors proposed focation. With a 6"
(157mm)round linerthe minimum area required wouid
be 31" x 31" (792x792mmjsquare.

+ Thespaceisthen filled with at least12” (3iomm)of brick
around a fireclay liner. Remember, the liner must be
ASTM C35 orequivalent,with a minimum wall thickness
of 5/8" (16mm).

« ltisimportanttoremembertolocate the pass-through
at teast 18"(457mm) from the ceiling for proper
clearance to combustibles. ' -

» It will be necessary to cut wall studs, install headers,
and construct a sill frame to maintain the proper
dimensions and to support the weight ot the brick.

« The bricks must be solid brick with a minimum of

»  31/4" (83mm)thick (4” jo6mm) nominal).

= Refractory mortar must be used at the junction of the
chimney andthe pass-through liner. The pass-through
liner must not penetrate the chimney liner beyond the
inner surface of the chimney liner. Use extreme care
when constructing the hole in the chimney liner, the
tiles can shatter easily. See figure 4, page 13.

in Canada

In Canada the standard has been established by the
Canadian Standard Association. The installation must
conformto CAN/CSA-B365, Installation Code for Solid Fuel
Burning Appliances and Equipment. Before proceeding be
sure to consult your local building inspector.
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Common Method:

This method requires the removal of all combustible
materials from at least 18" (457mm) around the chimney
connector’s proposed location. With a 6" (157mm) round
liner the minimum area required would be 43" x 43" square
(1og2xto92mm).

It is important to remember to locate the pass-through at
least18” (457mm) from the ceiling to maintain the proper
clearance to combustibles.

The space that is cleared of combustible materials must
then remain emply. Sheet metal panels can then be used
to cover the area. However, when using a panel on both
sides of the wall each cover must be installed on
noncembustible spacers at least1”(25,4mm) from the wall,
If one panel of sheet metal is to be used it may be installed
flushto the wall.

See section 5.3.1 and 5.3.2 of CAN/CSA - B365-Magt.
Consuit your local building inspector, authorized Jotul
Dealer, NFPA 211in the U.S.or CAN/CSA-B635 in Canada for
other approved wall pass-through methods.

Connecting to the chimney:

Masonry Chimney Thimbles

When installing a Jgtul F 500 into a masonry chimney
through a“thimble” (the opening through the chimney wall
tothe flue), the thimbie must be lined with ceramic tile or
metal and be securely cemented in place.

The chimney connector/stove pipe must slide completely

inside the thimble to the inner surface or the flue finer. It
may be necessary to make use of a thimble sieeve (a pipe
with a slightly smaller diameter than standard stove pipe).
This special pipe can be easily installed into a thimble. See
figures, page 14.

Make sure the connector pipe or thimble sleeve does not
protrude into the flue liner, thereby restricting the area
the smoke has to flow through. This bottle-neckwill have
anegative affect on the chimney system.

The chimney connector should be sealed at the thimble
with refractory cement and the stove pipe leading to the
stove should have a minimum of three screws.

Do not connect this stove to a chimney flue servicing
another appliance of any kind.

Hearthmount Into a Masonry
Fireplace

The Iptul F 500 may be installed into a masonry fireplace
provided the height of the opening is a minimum of 31"

(787mm).

When installing the Jgtul F 500 into a masonry fireplace,
code requires that the fireplace damper plate be removed
or securely fixed in the open position. A connector pipe
must then extend from the stove's flue exit through the
damper area of the fireplace and into the chimney tile liner.
See figure 6, page 14.

The inside area of the flue liner must not be less than the
area of the stove’s fiue exit, and cannot be more than three
times greater than the cross sectional area of the stove's
flue exit. : :

if the chimney liner is too large to accommodate the stove,
an approved relining system must be installed to resize
the flue.

Anew sheet metal damper block-off plate must be installed
around the connector pipe at the damper frame and sealed
withthe proper sealant (usually High-Temp Silicone).

Fireplace installation must also observe the proper
clearances to surrounding trim and mantels (addressed in
clearance section of this manual). In addition, fireplace
installations must also adhere to the floor protection
guidelines specified in the following section.

Prefabricated Chim néys

When instailing the Jptul F 500 to a prefabricated metal
chimney always follow the pipe manufacture’s instructions
and be sure to use the components that are required. This
usually includes some type of “smoke pipe adapter” thatis
secured to the bottom section of the metal chimney and
allows the chimney pipe to be secured to it with three sheet
metal screws. Seefigure 7, page 14.



Clearances to
Combustibles:

Floor Protection

Floor protection under the stove must be constructed
of a non-combustible material for protection from
radiant heat, sparks, and embers.

Individual sections of floor protection must be mortared
together to prevent sparks from falling through to
combustible materiais. Any carpeting must be removed
from under the floor protection.

In the U.S. and Canada

The Jotul F 500 must be installed on a non-combustibie
surface extending:

A minimum of18” (457mm) infront of the stove and the
left side load door (measured from the legs).

And 8" (zoomm) an the left side and back of the stove
(measured from side and back panels).

This will result in a minimum floor protection of
56”W X 50,5”D.(1422mmx1283mm) See figure 8, page
14.

Ina rear vent installation the floor protection mustalso
extend under the stove pipe a minimum of 2" (somm)
beyond either side of the pipe.

Alternate hearth protection
A hearth pad measuring 46"wide X s0,5” deep
(n68mmx1283mm)can be used only if the left side door

is looked to prevent use.

When constructing a new hearth or floor pad, consult
appendix a at the back of this manual for alternate
materials and methods.

Clearances to Walls and Ceilings

The following clearances have been tested to UL and
ULC standards and are the minimum clearances
specificaily established for the Jptul F 500.

The following diagrams give the required clearances
you must maintain when installing the Jotul F 500 near
combustible surfaces. See pages 16-17.

A combustible surface is anything that can burn (i.e.
sheet rock, wall paper, wood, fabrics etc.). These
surfaces are not limited to those that are visible and
also include materials that are behind non-combustibie
materials.
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If you are not sure of the combustible nature of a material,
consult your local fire officials. Contact your local building
officials about restrictions and installation requirements in
your area.

Remember: “Fire Resistant” materials are considered
combustible; they are difficult toignite, but will burn. Also“Fire-
rated” sheet rock is also considered combustible,

Using Shields to Reduce Clearances

Pipe shields: When using listed pipe shields to reduce the
connector clearance to combustibles, it must start1”(25,4mm)
above the lowest exposed point of the connect pipe and extend
vertically a minimum of 25" {635mm) above the top surface of
the stove.

Double wall pipe: Listed double wall pipe is an acceptable
alternative to connector pipe heatshields.

Wall-Mounted Protection: When reducing clearances through
the use of wall mounted protection:

In the U.S. refer to NFPA 211, Standard for Chimneys, Fireplaces,
Vents and Solid Fuel Burning Appliances, for acceptable
materials, proper sizing and construction guidelines,

in Canada, refer to CAN/CSA-B36s, Instailation Code for Solid-
Fuel Burning Appliances and Equipment, also for acceptable
materials, proper sizing 2nd construction guidelines.

Stove Mounted Heatshield: A stove rear heatshield has been
specifically designed forthe Jgtul F 500.
Rear heatshield part #154329.

No other heat shield may be used.

‘See pages 16-17 for complete clearance requirements and

diagrams.

Notice

Accessories forwood stoves for clearance reduction have been
developed by many manufacturers. If not following the methods
of the installation codes, be sure that any accessoty you choose
has been tested by an independent laboratory and carries the
laboratory’s testing mark. Make sure to follow all of the
manufacturer’s instructions.

Always contact your local building inspectoror fire officials about
restriction and requirements in your area. Reminder, it is the
local officials who have final authority in the installations
approval.
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Alcove Installation:

The Jptul F 500 can be installed in an alcove situation
provided: Seefigures g and 10, page 14.

1. The stove must be instalied with listed double walled
pipe.

2. In a protected alcove installation both side walls and
rear wall must be protected per NFPA 211 or CAN/CSA-
B365. The wall protection must be elevated 1"(24,5mm)
from the floor and at least 1" (24,5mm)off the
combustible wall to aliow for an air-flow.

3. The height of the wall protection including the bottom
air space must be 48" (12z19mm}.

4. The bottom heatshield is required in all alcove
installations.

5. Ifalisted (UL/ULC) hearth board is not used the hearth
thatis constructed must have a minimumr value of 1.6
(see appendix a, page 19).

6. Minimum ceiling height in an unprotected installation,
off the top of the stove is 48”(1219mm). The minimum
ceiling height off the top of the stove in a protected
ceilinginstallation is 15" (38omm). '

Use of the left side load door-is prohibited in alcove
installations.

Mobile Home Installations:

The Jptul F 500 has been approved for use in mobile homes
inthe U.S. and Canada, provided:

1. The stove is secured to the floor or the mobile home.

Floor mounting kit #750304.
2. The stove is provided outside air for combustion.
Qutside Air kit #154333 (see page 1 for mare details)
3. Thestove must be grounded to the mobile home frame
per NFPA 70.

As a!ways,- consult with your local building inspector or fire
officials about restrictions and requirements in your area
priorto installing the stove.

Waznivg:

Do not install in a bedroom/sleeping room. The structural
integrity of the mobile home’s floor, wall, celling/roof must
be maintained,

Operation:

Before building a fire in your new Jgtul F 500, please read
the following section carefully and completely.

This stove is designed to burn natural wood only. Wood
that has been air-dried for a period of 6 to 14 months will
provide the cleanest most efficient heat.

Do not burn:
¥ Coal

* Garbage

* Cardboard
*Solvents

* Treated or painted wood

* Chemical Chimney cleaners
* Colored paper

* Any synthetic fuei or logs

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
liquids to start or "freshen-up”the fire. Always keep such
liquids away from the heater at all times.

Impertant

Never build or allow the fire to rest directly on the glass.
The logs should always be spaced at least one inch from
the glass to allow for proper air flow within the stove.

Controls on The Jptul F 500

A single air control lever controls the burn time and heat
output of the stove. This primary air control lever is located
on the front of the stove directly above the ashlip. The
primary air lever controls the amount of air that enters
the stove for combustion.

When first starting or reviving the fire: The primary control
lever should be at the far right position, which allows the
maximum amount of air into the stove.

The more air entering the stove, the hotter the fire, the
shorter the burn time, Moving the levertothe left reduces
the air-flow into the stove which prolongs the fire at a
lower heat output. See figure 1, page1s. '

Breaking in Your New Stove

Your new Jotul F 500 is constructed of cast iron and stove
furnace cement. This type of construction requires the
stove to be “broken-in” gradually so that heat expansion
does not occur too quickly and cause damage.

Complete the following steps for the proper break-in
procedure forthe Jptul F 500:

To monitor the stove’s temperature, Jptul recommends the
use of a magnetic stove-top thermometer, placed directly
on the corner of the stove’s top plate.



1. Lightasmalifire,newspaper and kindling only,only allow
the stove to reach a maximum surface temperature of
200°. Burn for approximatelyt hour.

Allow stove to cool to room temperature.

Light a second fire, allowing the stove to reach a
maximum temperature of 300° for 1 hour.

Cool the stove to room temperature.

Light a third fire and gradually allow the stove to reach
a surface temperature of 400°

Cool stove to room temperature. This completes the
“break-in” procedure.
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Never allow the stove to exceed a g400° surface
temperature during any “break-in fire” with the exception
of the last "break-in" fire.

Note: It is normal for a new painted stove to emit an odor
and even smoke during its first several fires. Thisis caused
by the seasoning of the high temperature paint and will
diminish with each fire and will eventually disappear.
Opening a window or door to provide additional ventilation
will reduce the odor as this process takes its course.

Starting and Maintaining a Fire

Burn only solid wood directiy on the bottom grate of the

stove, do not elevate the fire in any way.

« Theash pan door on the stove must always be securely
closed when the stove is in operation.

« Burning the stove with the ash pan door open wil
overfire the stove and cause interior damage.

« With the primary air control lever in the full open
position, start with several sheets of crum bled
newspaper placed directly on the grate. On top of the
newspaper, place several pieces of small dry kindling
(approx.1”(24,5mm) in diameter) withtwotothree larger
logs (approx. 3"(76mm) to 5”(127mm) in diameter) on
top.

« Lightthe fire and close the door, slowly building the fire
by adding larger and larger logs. Be sure to follow the
break-in procedure before creating a fire that will
damage the stove.

+ Once the stove has reached a surface temperature
range of between 400° and 600°, adjust the primary air
control lever as necessary to generate the heat output
and burntime desired.

» Jptul recommends the use of a magnetic stove top
thermometer to monitor the surface temperature of
the stove, The optimum surface temperature range for
the most efficient burn is between 400° to 600°. See
figure 12, page 15, for the optimum locations of a stove-
top thermometer.
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Adding Fuel

When reloading the stove while it is still hot and a bed of

hot embers still exist, follow this reloading procedure:

«  Always wear gloves when tending to the stove.

«  Push the air control lever to the full open position (far
right).

+ Wait a few seconds before opening the door.

+ Use a stove tool or poker to distribute the hot embers
equally around the firebox.

»  Load the fuel, usually with smaller logs first.

« Closethe door, be sure to latch the door tightly.

«  Wait 5 ~10 minutes before adjusting the primary air to
the desired heat output setting. (If you have at leasta
2"(somm) thick ember bed when reloading, it may be
possibie to close the door and immediately adjust the
air control setting).

The Formation of 'Creosote

When wood is burned slowly and at low temperatures, it
produces tar and other organicvapors, which combine with
moisture to form creosote. The siow moving smoke carries
the creosate vapors, which condense in the cooler chimney
flues, and this creosote then sticks to the chimney walls.

The creosote that accumulates in the chimney is highly
flammabie and is the fuei of chimney fires. To prevent
chimney fires it is important to have the chimney and
chimney connector pipe inspected and/or cleaned semi-
annually. A qualified chimney sweep or other authorized
service person can provide this service. '

It is also important to remember that chimney size,
temperature and height all affect draft which in turn
affects the formation of creosote. Be sure to follow the
installation and operation guidelines established in this
manual.
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Maintenance:

For your protection always wear safety gloves when
handling theash pan.

Ash removal

Ash removal will be required periodically depending on how
frequently the stove is used. Conveniently, the Jotul F 500 is
equipped with an ash pan assembly for easy ash removal,
without the need for opening the front door.

The ash pan door is located under the front ashlip of the
stove, To open the ash door insert the pin on the end of
your specially designed ash tool into the hole on the ash
door latch. Rotate the door counterclockwise to untatch
the door and clockwise to latch the door.

Remave the ash pan.When the stove is in operation always
close the ash door before leaving to dispose of the ashes.

The ashes should be placed in a metal container equipped
with atight sealing lid. The container should be piaced on a
noncombustible fioor or on the ground, welil away from ail
combustible materials, pending final disposal. If the ashes
are disposed of by burial in soil or otherwise locally

dispersed, they should be retained in the closed container |

untilall cinders have thoroughly cooled.

Warning. Do not, at any time, operate this stove with the
ash pan door open. This condition will lead to overfiring
and will damage the stove. This damage is not covered
under warranty. Only empty the ash drawer before
refueling, when the fire is low or out. The ash door should
be open only long enough to empty the ash drawer and

then securely closed. Inspect the gasket on the-ash pan -

daor regularly and replace as necessary.

Glass Care

Cleaning:

On accasion it will be necessary to clean the carbon deposits
and fly ash off of the glass. If the carbon and fly ash are
allowed to remain on the giass for an extended period of
time it could eventually cause the glass to become etched
and cloudy. Any creosote, which might deposit on the glass,
shouid burn off during the next hot fire.

The proper cleaning procedure is as follows:

1. Glass needs to be completely cool.

2. Onlyuseacleanerthatis specifically designed for this
purpose. The use of abrasives will damage the glass
and ultimately leave the glass frosted.

3. Rinse and dry glass completely before burning your
stove,

10

Never operate the stove with a cracked or broken glass
panel,

Glass removal:

Always operate the doors slowly and cautiously to avoid
cracking or breaking the glass. Never use the door to push
wood into the firebox. If the glass becomes cracked or
broken foilow this procedure for replacement:

1. Remove the door from the stove and place on a flat -
surface.

2. Carefullyremove all of the glass clips from the inside of
thedoor.

3. Gently remove all pieces of the glass panel and
gasketing.

4. Remove allremaining debris from the glass area using

awire brush.

Apply asmall bead of gasket/stove cement and the new

gasket. Do not averlap the ends of the gasket rope.

6. Centerthe new glass panel over the gasket and reinstall
the giass clips. See figure 13, page 15.

A

Important: The side of the glass treated with an infrared
coating (marked on the perimeter) should always be facing
outward. It is extremely important to tighten the glass
clips slowly and in a repeating pattern, like tightening the
lugs on an automobile wheel.

It may be necessary to retighten the glass clips after the
stove has burned and the gasketing has been seated.

Important:

Replace glass only with a ceramic glass panel specifically
designed for the Jptul F 500. Do not use substitutes.
Replacement glass panels can be ordered through your
Jptuldealer. '

General maintenance

Like your car, reguiar maintenance prolongs the life of your
stove. The following procedures do not take long and are
generally inexpensive, but when done consistently,increase
the life of your stove and in turn, increase your years of
enjoyment.

At least once a year you should perform the following
maintenance procedures:

1. Thoroughly clean the stove. Enamel surfaces should be
cleaned with soap and water.

2. Empty stove of all soot and ashes. Only use a vacuum
for this job if the vacuum is specifically designed for
ashes.

3. Inspectthe stove: Usinga strong light inspectthe stove
inside and out for cracks or leaks. Replace all cracked
parts and repair any cement leaks with furnace
cement.



Gaskets

Check doors and window gaskets for tightness.

Tocheck the seal of the front door, close and latch the door
on adollar bill and slowly try to pull the dollar bill free. If it
can be easily removed then the seal is too loose. Check
several spots around the door, and repeat the procedure
onthe ash pan dooraswell.

« If gaskets need to be replaced, scrape out the old gasket
and cement and clean the area with a wire brush.

- Apply a small bead of cement and push in the new
gasket.

+ After closing and latching the doors wipe clean any
excessive cement that has come from beneath the
gasketing.

Gaskets for:

Description Size Length

Top Cover Id36o 3/8"/@8,7mm x3,4'/1050mm
Top Plate Id37s 3/8"/(g,5mm x7'/2100mim
smoke Qutlet Id250 3/16"/(06,4mmx3'/930mm
Ash Housing ld250 3/16"/@6,4mmx4.2"1300mm
Ash pandoor, ldzs0 1/4"/96,4 mm x 4,6 /1100 mm

Frontdoor, Id37s 3/8"/p9,5 mmx 6'/i8oo mm
Left side door, Id375  3/8/69,5 mmx 4,2'/1300 mm
Giass, Id2so  3/8"/¢8,7 mm x 5'/1500 mm

The Jgtul F 500 is designed to burn cleanly and efficiently
when used according to the guidelines expressed in these
operating instructions. However, to maintain the proper
performance, a yearly chimney inspection and cleaning is
necessary. Failure to keep the chimney system free of
creosote and build up could result in a serious chimney
fire.

Accessories:

Many accessories have been manufactured for use with
the Jptul F 500. Only use accessories that are specitically
designed for the Jgtul F 500.

Firescreen

The Jptul F 500 has been approved for use as an open

fireplace, with front door open. This feature is especially

nice when the ambience of a fire is desired. Some care

should be taken when operating the stove as afireplace.

+  Always have the firescreen in place, attached to the
stove front. :

. Neverover load the stove: For the best appearance burn
inthe traditional three log configuration.

» Reminder, when burning the stove with the screen in
place, you are sacrificing efficiency for aesthetics, and
you will be consuming wood at a much faster rate.

USA/CANADA

Warning: Operate your Jptul F 500 with the front door fully
open and the firescreen in place, or fully closed. Partially
opened doors may result in overfiring. Also, if doors are left
partly open, gas and flame may be drawn out of the stove
opening, creating risks from both fire and smoke.

Qutside Air Kit

In certain installations it may be necessary to provide
outside air to your Jgtul F 500 wood stove. Guidelines to
determinethe need for additional combustion air may not
be adequate for every situation. Ifin doubt, it is advisable
to provide additional air.

The outside air kit includes an adapterto mountontothe
stove that will accept the fresh air pipe. Installation will
require some additional materiais:

A. Theappropriate length of metallic pipe for a conduit of
the outside air (4” (loomm) diameter).

B. A rain/weather resistant cap for the outside of the
house,

C. A rodent screen - that is no larger than 1/4"(6,4mm)
mesh.

Outside air may be required if:

1. The Jptul F 500 does not “draw" steadily, smoke rollout
accurs, fuel burns poorly, or back-drafts occur whether
or not there is combustion present.

2. Existing fuel-fired equipment in the house, such as
fireplaces or other heating appliances, smell, do not
operate properly, suffer smoke roll - out when opened,
ar back-draft whether or not there is combustion
present.

3. Opening a window slightly on a calm (windless) day
alleviates any of the above symptoms.

4. The house is equipped with a well-sealed vapor barrier
and tight fitting windows and/or has any powered
devices that exhaust house air.

5. There is excessive condensation on the windows in the
winter.

6. Aventilation systemisinstalled inthe house.

If these or other indications suggest that infiltration air is
inadequate, additional combustion air should be provided
from the outdoors. Outside combustion air can be provided
to the appliance by the following means:

Direct connection: The Jotul F 500 has been tested and
listed for use with an outside air kit. This outside air kit is
connected directly to the stove. Be sure to follow the
instructions provided with the kit.

indirect method: Outside air is ducted to a point no closer

than (12”) 30omm from the appliance, to avoid affecting
the performance of the appliance.

11
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A mechanical ventilation system: If the house has a
ventilation system (air change or heat recovery):
AThe ventilation system may be able to provide
sufficient combustion make-up air for thesolid fuel
fired appliance.
B.The homeowner should be informed that the
ventilation system might need to be rebalanced by a
ventilation technician after installation of the
appliance.

Floor Bracket Kit

Use of the floor bracket kit is required in all mobile home
instaliations to secure the stove to the floor. Compiete
instaliation instructions and diagrams are supplied with
each floor bracket kit.

Rear Heatshield

A stove rear heatshield has been specifically designed for
the Jgtul F 500 to reduce clearances off the rear of the
staveto combustible materials. Use of the heatshield does
not affect the clearance off the sides of the appliance.

See pages 16-17 for specific clearance requirements,
Complete installation instructions are supplied with the
heatshield. No other type of heatshield may be used on the
rear of the Jgtul F 500.

Bottom Heatshield

A bottom heatshield has been specifically designed for the
Jotul F 500. It is required in all alcove installations. Use of
requirements discribedaﬁ_ﬁ_a‘ég g of this manual. No other
type of heatshield may be used on the bottom of the
Jptul F500.

Stove-top Thermometer

Jgtul recommends the use of a magnetic stove-top
thermometer to monitor the surface temperature of the
stove. The optimum surface temperature range for the
most efficient, clean burn is between 400" and 600°".

12
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Fig.2
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Jotul F 500 Woodstove Clearances

Unprotected Surface Protected Surface PER NEPA 21 ar
Parallel to the Wall Parallel to the Wall CAN/CSA-8365

G ® 1§ © J

A

1
0
0
4

important:
Connector heatshields and double wall pipe must be a listed product.
Always follow the manufacturer’s instructions.

% = SINGLE WALL PIRE WITH CONNECTOR SHIELDS = DOUEBLE WALL PIPE
Unprotected Surface | Protected Surface pxparam
Corner installation Corner installation CANIESA-B365

16



Jotul F 500 Woodstove Clearances

Stove clearances

USA/CANADA

Protected surface NFPA 211
Parallel installation

Stove- no heatshields
Single wall pipe

Stove with rear heatshield

Single wall pipe

Stove with rear heatshield

With connector shield

Stove with rear heatshield

With double wali pipe

Unprotected surface
Parallelinstallation

Side Rear Corner®
14" A 18"B 13"C
355mMm 46omm 330mim
14"G 10" H .9"1
355mm 255mm 230mm
14" M 6"N 9"0
355mim 1Bomm 230mm
14"8 6"T g" U
355mm 150-mm 230mm

Side Rear Corner*
6"D 12"E g" F
1somm zoomm 230mm
6"1 - 10"K g"L
wmomm ‘255mm 230mm
6"P 6"0 6"R
150mMim womm ’somm
6"V 6"w 6"X
wsomm 150mm 1G0T

Connector
clearances (pipe)

Unprotected surface
Verticalinstallation

Protected surface NFPA 211
Vertical instailation

Single wall pipe

Single wall pipe
with connector shields

Double wall pipe

18“
46omm

6)l
1somm

6“
1somm

6"
150mm
6!\
1somm

Connector
clearances (pipe)

Unprotected surface
Horizontal installation

Protected surface NFPA 211
Horizontal installation

Single wall connector

Double wall pipe

Mantel and trim
clearances

Stove to 1" thick or less, side trim

Stave to1" thick or less, top trim

Stove to mantel- maximum mantel depth 12"

12" 300mm

6" 15omm
12" 300mm
16" giomm
30" 765mm

* Attention: Stoveand pipe clearances must both be takeninto
Consideration. The greater clearance dictates the stove’s position.

* Use of the right side load door is prohibited in alcove and

Corner installations.
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JOTUL U.S.A., INC.
P.O. Box 1157

Portland, Maine 04104
Tel: (207) 797-5912

JQTUE Fax: (207) 772-0523
JOTUL NORTH AMERICA Email: jotul@ime.net

May 1, 2002

Chip Wadington

Lokee Testing Labs
13235 Prairie Circle East
Sumner, WA 98390-7250

Dear Mr. Wadington

The following information is being provided to assist you in obtaining test results in the
applicable burn rate categories for the Jotul F500.

By removing the inspection cover you will expose the air slider valve which controls
primary air. The measurement of the size of the open air passage created by the air slider
correlates to the following burn rates.

Openin. Burn rate
%1257 Low
.125” - .188” Medium low
.188” - .375” Medium high
Full open High

The fan should be activated at 30 minutes after the start of the test run.

Sincerely,

/{?ﬁ(ia/)/&jp I

Roger W. Purinton
Project Engineer, Jotul North America






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 averaged. 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. § 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 (COy, 0y, CO and SOy) 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
% 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—H—]
136

Vinstd) = T

Volume of Water:

Vilsua) = (0.04707)(ml Hz20)

Moisture Content:

Vw
Bw= *100
[Vw + vm(;u))

Dry Burn Rate:

Br= th-(th*%Hzo))‘gg
2.2046 6



Where:

Carbon Balance (Ny):

Nt = KsNc
(YCO2+ YCO + YHC)
Stack Flow Rate (Qgq):
Qs = KaNBr
Particulate Concentration (Cg):
G = _M__u__
Vm(sld}
Particulate Emission Rate (E):
E = Cstd
Proportional Rate Variation (Pr):
Si* Vi
o Ok T
103" [Si* Vinicsa
Br= dry wood burn rate, kg/hr.
Bws = Water vapor in the gas stream, proportion by volume.
cs= 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 16/1b (English)

1000 g/kg (metric)

K4 = 0.02406 dsm?/g-mole(metric)
384.8 dscf/lb-mole (English)



mp = Total amount of particulate matter collected, mg,

mcf = Dry gas meter correction factor.

N¢= Gram atoms of carbon/gram of dry fuel (Ib/Ib), equal to 0.0425.

N¢= Total dry moles of exhaust gas/Kg of dry wood burned.

Pp= Percent of proportional sampling rate.

Pbar = Barometric pressure at the sampling site, mm Hg (in. Hg).

Qsd = Total gas flow rate, dscf/hr.

$;= Concentration measured at the SO analyzer for the nithv 5 minute
interval, ppm.

- Concentration measured at the SO, analyzer for the first 5 minute
interval, ppm

Tm= Absolute average DGM temperature (see Figure 5-2), °K (°R).

Tstd = Standard absolute temperature, 293°K (528°R).

Vm = Volume of gas sample as measured by dry gas meter, dem (dcf).

Vm(std) = Volume of gas sample measured by the dry gas meter, corrected to standard
conditions, dscm (dscf).

Vw(std)= Volume of water vapor in the gas sample, corrected to standard
conditions, scm (scf).

Wyt = Wet wood weight.
= Dry gas meter calibration factor.
Yco= Measured mole fraction of CO (dry).
Ycoz=  Measured mole fraction of CO9 (dry).
Yyc= Assumed mole fraction of HC (dry);
=(0,0088 for catalytic woodheaters

=0.0132 for noncatalytic woodheaters
=0.0080 for pellet fired woodheaters

0= Total sampling time, min.
13.6 = Specific gravity of mercury.
60 = Sec/min,

100 = Conversion to percent.



M5H PARTICULATE SAMPLING TRAIN

L 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.

2. Filter Holder
A 3" or 4" standard MS5 filter holder. A SS filter support with gasket.

3. Filters
3" or 4" fiber glass (#25 glass) manufactured by Schleicher and Schuell.

4. 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.
5. Desiccant

Indicating silica gel, 6-20 mesh. The silica gel is changed as needed.
6. Filter (Back Half) Holder

Same as front half 3" or 4" filter.

7. 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.
8. 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

8 Flue Pipe
The diameter of the 24 gauge black steel flue pipe used for each stove varies with the

flue collar. The joint at the flue
ee sheet

size of the stove's flue collar, e.g., 6" flue pipe is used with a 6"
collar is sealed with mortar. The pipe is attached to the stove at the flue collar with thr
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 maiches 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 1b.



Capacity:
Resolution:
Accuracy:

Fuel Balance Scale

1000 Ib.
10.1 Ib.
10.1%

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:
Model:
Type:
Resolution:
Ranges:
Accuracy:

Delmhorst Instrument Co.

RC-1C/SN 16152 with 26-E probe and #496 insulated pins.
Electrical Resistance

10.1% moisture

6-11%, 11-25%, 25-80%

Moisture Content Accuracy
6-12% 1+0.5%
12-20% +1.0%

20%-saturation point 12.0%

Type of Calibration: The RC-1C is equipped with two potentiometers (Zero and
Span) which are checked and adjusted on a daily basis. The unit is also checked with a

calibration block.
Electrode and Pin Type: 26-E probe and #496 insulated pins
The backup moisture meter:
Manufacturer: Delmbhorst 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% 10.5%
12-20% +1.0%
20%-saturation point +2.0%
Type of Calibration: Calibration is accomplished with an internal calibration point

and a potentiometer. The calibration can also be checked against a calibration block.



10.

1l

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: 40.001" 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 °P
Accuracy: *1 °F
Barometer
Manufucturer: Princo Instruments, Inc.
Model: NOVA 469



Type: Mercury Barometer

Range: 20-32" Hg
Resolution: 0.01" Hg
Accuracy: 40.01" 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 Hy0) at the SO injection rotameter (Pr), SO, injection rate (cc/min), barometric pressure (BP)
(inches Hg), stack gas SO concentration (ppm SO3), 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

[ Calibration Gases
LoKee uses vendor certified (+2.0%) calibration gases for each CEM. The concentrations

purchased coincide with ranges specified in MS5H. 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 MSH train, It contains the

following components:

SS probe
Glass 4" M5H 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 M5H filters.

Manifold and Exhaust
The gas stream is delivered to each analyzer through a manifold and flowmeter with the excess

gases being routed to an exhaust.

CO Analyzer
Horiba PIR 2000/SN 408005
Nondispersive infrared (NDIR)
The gas stream flow is controlled by a SS flowmeter downstream of the analyzer. The calibrated
range used is 0-10.0% by volume. The resolution is 0.01% CO. The manufacturer's specification

given for linearity is +1.0%.

CO, 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% COy.

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 buck flushing.

8.  Turn off the pump.



10.
11,
12,
13.
14,
15.
16.
17.
18.

19.

20.
21.
22,
23.
24.

Turn on the heat in the sample box. Adjust Variac voltage controller so that temperature
in the sample box does not exceed 248 °F.

Open the bypass valve on the pump.

Connect the probe to the zero/span gas delivery line.

Turn on the zero gas and adjust the flow rate to 1.5 SCFH.

Wait until the zero gas has completely flushed the train and a stable reading is obtained.
Record the zero gas readings of the DVM on Data Sheets #15.

Turn off the zero gas at the cylinder.

Disconnect the zero/span gas delivery line from the zero gas cylinder.

Connect the zero/span gas delivery line to the span gas source for each analyzer.

Turn on the span gas and adjust the flow rate to 1.5 SCFH. Wait until a stable reading is
obtained on each analyzer. Repeat until all three analyzers are spanned properly.

Record the span gas readings of the DVM. Record the analyzer's output and all other
pertinent information Data Sheets #15.

Turn off the span gas at the cylinder.

Disconnect the probe from the zero/span gas delivery line.

Insert the probe in the stack.

Close the bypass valve on the pumps.
Approximately 15-20 minutes before the actual start of the test, turn on the pump and

adjust the flow through each analyzer until the flow rate is 1.5 SCFH.

B. Operation During Testing
I:

Monitor the flow rate to the analyzers periodically to maintain a flow rate of 1.5 SCFH.

Make any necessary adjustments.

Record data as follows:

a. At the start of each 5 minute data cycle, record the scale weight, wet bulb/dry

bulb, stack gas temperature and static pressure on Data Sheet #12 (Gas Data).

b. Record the combustion gas (COo, Oy and CO) analyzer data and the SOy
analyzer data on Data Sheet #12.

c. Record the remainder of the temperature data.

G, Post Test Checks and Audit Procedures

wos W

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.

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.

Determination of the Combustion Gas Train's Response Time

1.

The response time of the combustion gas analyzer train is to be determined using the

following procedures. It is best to determine the combustion gas analyzer train response

time during the "charcoal phase" of a test burn so that CO levels are relatively stable.
Leak check the combustion gas (CEM) analyzer train.

a.
b. Zero the CO analyzer using ambient air.

c Calibrate the CO analyzer.

d. Insert the probe for the combustion gas analyzer train in the stack.

e. Sample flue gas until a stable reading is obtained.

f. Remove the probe from the stack, note the exact CO concentration as measured

on the DVM and start a stop watch at the exact time of removal.
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. Calibration and Audit Procedures for the Combustion Gas Analyzers

L 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)

Zero % Difference =

Act Response (% or ppm) - Exp Response (% or ppm) %100
Full Scale Value (% or ppm)

Span Act % Difference =

Then refer to Section 4.2 and 4.3 (M5H) to determine whether the audits are acceptable or not.
TRACER GAS (SO3) EQUIPMENT

I SO, Injection Probe

A circular SS loop about 4" in diameter is positioned in the center of the stack. The loop extends
outside the stack and is connected to the line leading from the SO, injection rotameter with
Sweglock fittings. The loop is inserted in the stack at 9.5 +0.5 ft above the top of the scale.

2. Rotameter
A rotameter that has been calibrated with a bubble tube. The rotameter is all glass, stainless steel
and Teflon. The rotameter has a flow control mechanism which is set to the calibrated flow.

3: Temperature
The temperature at the injection rotameter is measured with a type K thermocouple.

4, Injection Gas
Pure SO, 99.999% pure, released from the cylinder through a SS regulator and shut off valve.
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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
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

rate of 1.5 SCFH. The

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
¥ 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 S0,

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.

8. Turn off the pump.

9. Bypass the pump.

10. Connect the probe to the zero/span delivery gas line.

11. Connect the zero/span gas delivery line to the zero gas cylinder and turn on the zero gas
and adjust the flow until the flow rate through the SO, analyzer is 1.5 SCFH.

12, Wait until the zero gas has completely flushed the train.

13. Record the zero gas reading. Record the 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 502
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 SO9.

3. Using the rotameter's current calibration, adjust the SO, flow rate to the calibrated level.

4. Turn on the pump in the tracer gas train. Adjust the flow rate through the SO, analyzer

so that it remains at 1.5 SCFH,
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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 thereafier, 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 (ec/min) and static pressure
on Data Sheets #2 and #12.

Post Test Checks and Audit (Zero/Span) Procedures

1.
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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 SO 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 #135.

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 SO concentrations in the

ranges normally encountered during wood stove testing.
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Sample flue gas with SO concentrations until a stable reading is obtained. It is best to

4.
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.

5. 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.

6. Observe the stop watch and DVM. Record the length of time to the initial response, i.e.,
when the SO levels begin to decline.

7 Continue observing the stop watch and DVM. Record the time when the SO, analyzer's
output equals zero (0.000 v.).

8. Repeat steps 3-7 two or three times to verify results.

E. Calibration and Audit Procedures for the Tracer Gas (SO7) Analyzer

1. Calibrate by presenting zero and span gases (o the analyzer at the probe and through the
entire sampling train. Record the responses on the appropriate calibration form.

2. Immediately prior to and after each test run, present the zero and span gases to the
analyzer through the entire sampling train as is discussed in Sections A and C. Record
the analyzer's response on Data Sheet #15.

3. Calculate the + concentration differences and actual percent difference as 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 = Act Conc (% or ppm) - Std Conc (% or ppm) %100
Full Scale Value (% or ppm)
Span Act % Difference = 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.
TEMPERATURE SENSING OPERATING IN STRUCTIONS

A. Operate the thermocouple readout

selector switch and record the temperature for each

thermocouple. All the temperature in the fest facility should be approximately the same. Repair

as necessary.
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Check the operation and output of the thermocouple readout using the Omega NBS 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 #s4, 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 Shegts #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

S-inches in length.
Take a moisture reading from the top, bottom
Sheet #11. Determine the % moisture on a wet and dry basis.

and side of the piece. Record readings on Data

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.
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G. Calculate % moisture on a dried basis,
o6 mslakTe (el Bl = 1 - S0 oty
wet weight
H. Calculate the density.
Density (afod) = dried weight (g)
volume (cc)

BTU'S/LB DETERMINATION

A, When cutting the test fuel (only the test fuel, not the kindling, pretest fuel or spacers), collect a
sawdust sample. Place in a clearly marked plastic bag.

B. Forward sample to a commercial laboratory for BTU contents analysis.

STOVE PREPARATION

A. Clean the stove.

B. Weigh the stove, record the weight on Data Sheet #8.

C. Add approximately 0.3 Ib. of wadded newspaper to the stove. Record weight of newspaper on
Data 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,

J; As necessary set the heat exchange blower(s) at the specified setting a minimum of one hour

before the test is to begin.
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Record the stove surface temperatures, firebox and post catalytic or secondary burn temperatures
and scale weigh for a minimum of one hour before the test run begins. As necessary add fuel,
rake the 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.
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